G PRODUCT DISCONTINUANCE NOTIFICATION
SEM_'IA_E cH EOL-000107
Date: December 14", 2015  pis3

Today's Resules.. Tomoarrow's Visk

[ ] Semtech Corporation, 200 Flynn Road, Camarillo CA 93012

X Semtech Canada Corporation, 4281 Harvester Road, Burlington, Ontario L7L 5M4 Canada

] Semtech Irvine, 5141 California Ave., Suite 100, Irvine CA 92617

[] Semtech Neuchatel Sarl, Route des Gouttes d’Or 40, CH-2000 Neuchatel Switzerland

[ ] Nanotech Semiconductor, Semtech Corporation, 2 West Point Court, Bristol, United Kingdom, BS32 4PY

[ ] Semtech Corpus Christi SA de CV, Carretera Matamorros Edificio 7, Reynosa, Tamaulipas, Mexico 88780
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Product Discontinuance Details

Purpose, Description and Effect of Change:

This notification is to inform your company that Semtech is discontinuing the manufacture of the product listed
below. In accordance with Semtech’s product discontinuation policy, we are hereby giving notice of these product
changes in order for your company to make any final lifetime purchases of the discontinued product that are still in

supply.

Part Number(s) Affected: Customer Part Number(s) Affected: X N/A

GV7600-IBE3; GV7601-IBE3; GV7605-IBE3

Replacement or Alternate Part Number(s) [ N/A or Not Offered

GS2972-IBE3; GS2971AIBE3; GS2970AIBE3

Last Time Buy (LTB) June 16, 2016 Must Accept Final December 16, 2016
Date Delivery by
Sample Availability Qualification Report
of Alt. Part DXIN/A | Availability of Alt. Part > N/A

Supporting Documents for Alternate or Replacement parts/Attachments:

GS2972 Data Sheet; GS2971A Data Sheet; GS2970A Data Sheet

Last Time Buy Conditions

We request you carefully review this information and notify your purchasing offices and buyers to place your
company’s final purchases for available discontinued products as soon as possible according to the following last
time buy terms and conditions.

1. Availability: The Last Time Buy Date and Date to Accept Final Delivery are noted above. All
orders must have a requested ship date before the Date to Accept Final Delivery or the order will
be rejected. The Last Time Buy Date automatically expires when the final available inventory
quantity has been scheduled and sold.

2. Pricing: The product unit price will be subject to Semtech’s individual price quotation of your
company’s last time buy requirements.

3. Order Acceptance/Change Conditions:
A. Semtech will accept last time orders from your company for the discontinued products as “Firm
and Final”. As such, these orders will not be subject to any reschedule, cancellation, or
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termination by your company without Semtech’s prior written authorization and payment of full
termination charges.

B. Semtech reserves its right to make changes in the scheduled delivery dates, or to terminate
remaining undelivered quantities of your company’s last time buy order, due to changes in
Semtech’s last time manufacturing capabilities, or for commercially impracticable
circumstances which makes delivery not feasible.

4. Quantities: The following applies to final buy quantities for the available discontinued product:
A. First: The quantities in any existing unfilled orders and contracts acknowledged by Semtech
will be honored, then
B. Next: The unfilled quantities in any volume agreement(s) or quantities in unexpired standalone
quote(s) will be accepted, and
C. Finally: Any additional reasonable quantity of product that Semtech quotes based upon your
company’s identified requirements will be taken.

IN THE EVENT OF CONFLICT FOR THE LIMITED AVAILABILITY PRODUCT, QUANTITIES FOR CUSTOMER’S
OR DISTRIBUTOR’S ORDERS WILL BE DETERMINED ON A FIRST-COME FIRST-SERVE BASIS; AND WILL
BE SUBJECT TO SEMTECH’S AVAILABLE INVENTORY AND REMAINING MANUFACTURING CAPACITY FOR
THE PRODUCT.

Limited Warranty

All discontinued product orders subject to this notice shall carry Semtech’s standard limited warranty; or, if
applicable, the warranty set forth in a duly executed formal contract between Semtech and your company will apply;
except that:

1. Semtech will accept all valid warranty claims for credit only, unless a replacement order is otherwise
agreed upon by Semtech and the replacement parts can be manufactured or delivered from remaining
inventory.

2. The applicable warranty period for making any return claims for discontinued products will be no later
than ninety (90) days following delivery of the discontinued products.

3. Any return claims must be made under Semtech’s current Return Material Authorization “RMA”
procedures.

Additional Provisions

SEMTECH ACCEPTS NO LIABILITY FOR EXCESS REPROCUREMENT COSTS OR FOR ANY SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHATSOEVER ASSOCIATED WITH THIS NOTICE, WITH ITS
PRODUCTS, OR WITH THE FINAL MANUFACTURE AND PERFORMANCE AGAINST ANY LAST TIME BUY
ORDERS RELATED TO THE DISCONTINUED PRODUCTS COVERED BY THIS NOTICE.

We regret the inconvenience and impact this notice may cause your company. Semtech’s sales, marketing, and
distribution personnel stand ready to assist you in placing your company’s final orders, or in providing the product
information you require.

For product inquiries or purchase order information, please contact your local Semtech sales representative.

Issuing Authority

Semtech Business Unit: | SIP

Semtech Corporation « 200 Flynn Road ¢ Camarillo « Ca » 93012 « Phone +1 (805) 498-2111
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Luis Blanco

Semtech Corporation

Director, Quality Assurance & Engineering
Semtech Contact Info: | 4281 Harvester Road

Burlington, ON L7L 5M4
Iblanco@semtech.com

Office: (905) 632-7253

FOR FURTHER INFORMATION & WORLDWIDE SALES COVERAGE: http://www.semtech.com/contact/index.html#support
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SEMTECH GS2972

GENNUM PRODUCTS

3G/HD/SD-SDI Serializer with Complete SMPTE Audio & Video Support

Key Features Applications

e Operation at 2.970Gb/s, 2.970/1.001Gb/s, 1.485Gb/s, Application: 1080p 50/60 Camera/Camcorder
1.485/1.001Gb/s and 270Mb/s ABS-IN

e Supports SMPTE ST 425 (Level A and Level B), pudio | pudockds l" »
pp ( ) e [

SMPTE ST 424, SMPTE ST 292, SMPTE ST 259-C and A
DVB-ASI e — ) e @)

¢ Integrated Cable Driver
Tape/Disc/Solid State

¢ Integrated, low-noise VCO
¢ Integrated Narrow-Bandwidth PLL
e Integrated Audio Embedder for up to 8 channels of

48kHz audio Application: Dual Link (HD-SDI)
¢ Ancillary data insertion to Single Link (3G-SDI) Converter
* Optional conversion from SMPTE ST 425 Level A to LA Wosoi | 100t .
. c EQ Deserializer ——/ FIFO $’\
Level B for 1080p 50/60 4:2:2 10-bit T [e= @issgor | V]
70) P w R 3G-SDI
¢ Parallel data bus selectable as either 20-bit or 10-bit . _ oy, 652972
Link B HD-sDI | ORIt N 10bit
e SMPTE video processing including TRS calculation and (O o V] e >
insertion, line number calculation and insertion, line bt ey S RN D
based CRC calculation and insertion, illegal code L
re-mapping, SMPTE ST 352 payload identifier Gsa10 [—
eneration and insertion
g 1 1 1
e GSPI host interface
e +1.2V digital core power supply, +1.2V and +3.3V Application: Multi-format Audio Embedder Module
analog power supplies, and selectable +1.8V or +3.3V | 10-bit_p

SD/HD/3G-SDI EQ a200 | V]
/0 power supply

L

e -20°C to +85°C operating temperature range

¢ Low power operation (typically at 400mW, including e § oreness
Cable Driver) s
e Small 11mm x 11mm 100-ball BGA package ot e Switen 2o

A 4

&
e Pb-free and RoHS compliant Analog — ADC [ Buffers
Audi H H
inputs ——— =
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I . - . Description
Application: Multi-format Digital VTR/Video Server
Videonputs The GS2972 is a complete SDI Transmitter, generating a
SMPTE ST 424, SMPTE ST 292, SMPTE ST 259-C or DVB-ASI
e |2 N compliant serial digital output signal.
Storage: - — > The integrated Narrow BW PLL allows the device to accept
Tape/HDD/Solid State AUDD 172 GS2972 3G-SDI ll 1 1 k . h h h . . d ll -d
Ao A0 § parallel clocks with high input jitter, and still provide a
i SMPTE compliant serial digital output.
M
TA TT o B Ao The device can operate in four basic user selectable modes:
e e e SMPTE mode, DVB-ASI mode, Data-Through mode, or
Standby mode.
Application: Multi-format Presentation Switcher In SMPTE mode, the GS2972 performs all SMPTE processing
(Output Stage) features. Both SMPTE ST 425 Level A and Level B formats
N e are supported with optional conversion from Level A to
n —p  Audio |—P preview aesou 9. _hi
o B i [ soporco Level B for 1080p 50/60 4:2:2 10-bit.
ilary
10-bit + Ck T 652972 n -ASImode, the device will perform encodin
. o N In DVB-ASI mode, the devi ill perf 8b/10b ding
SD/HDI3G-5DI prior to transmission.
-y Preview
20-bit + Clk GS2972
1> Y g In Data-Through mode, all SMPTE and DVB-ASI processing

Logo
Inserter  [20-bit + Clk
N

Key/Fill
Image
Inputs Store

DVE Mixers Key & Fill SD/HD/3G-SDI

Freagm is disabled. The device can be used as a simple parallel to
serial converter.

ok
3

GS2972

The device can also operate in a lower power Standby

Analog

Syn¢ ; > e mode. In this mode, no signal is generated at the output.
seperstor [P 649N |- — ‘_>_> SyncDistribution
The GS2972 integrates a fully SMPTE-compliant Cable
Driver for SMPTE ST 259-C, SMPTE ST 292 and
Application: 3Gb/s SDI Test Signal Generator SMPTE ST 424 interfaces. It features automatic dual
slew-rate selection, depending on 3Gb/s or HD or SD
Andlog _ operational requirements.
AN . R
@— Seperator [P 65411 P o [ e In accordance with SMPTE ST 272 and SMPTE ST 299, up to
Gs2972 —@ eight channels (two audio groups) of serial digital audio
pons | Audo may be embedded into the video data stream.The input
audio signal formats supported by the device include
AES/EBU, I%S and serial audio. 16, 20 and 24-bit audio
formats are supported at 48kHz synchronous for SD modes
and 48kHz synchronous or asynchronous in HD, 3Gb/s
modes.
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Functional Block Diagram

with GS1572/82)

Shared JTAG and
(for drop-in comy

} Dedicated JTAG pins

S S |2
- K
6 55,0 s 88 1
2 BB z 38ae¢ _EJE
Q52% 9 zxFp o 850 [@zglg
fEZR £ a%ba 2 88¢od ErRsi
A A
L
AUDIO_INT < YVV _V VVV ll ll l l l l | AvDD
GRP1_EN/DTS — > < " <
GRP2_EN/DIS > JTAS GsPI ost <4—— AGND
Controller Interface | vop
Ain_172 > <«
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ACLK2 g <«—1— co_voD
WCLK1 | o eno
weik2 > < .
ANC_BLANK A 4 \ 4
FIDE — \' RSET
VIVSYNC v 3G/HD/SD v v
HIHSYNC — Audio ]
TIM_861 _:: Embedding RS  Line w0
20BIT/T0BIT — SMPTE ST 425 HANC/ SMPTE ST 352 ANC Data ol EDH NRZINRZI parallel to Serial
DIN[19:0] sty  InPUE P> Level AtoLevel B il vANC Ge'}'erag."" and [ ! insertion [P and cre [P IPaf:e‘ g o Mux 1 " overter _
Mux/ 1080p SO0 422 1008 Blanking nsertion e tion nsertion 55
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»| soroo e » LOCKED
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A
vV
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o
g
Figure A: GS2972 Functional Block Diagram
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Revision History

Version ECO PCN Date Changes and/or Modifications
9 014806 - September 2013 Updates throughout the document.
8 011355 - February 2013 Updated to the Semtech Template.
7 155820 56554 February 2011 Added section 4.7.22.2 Blanking Values Following Audio

Data Packet Insertion.

Clarified the function of the ACS_REGEN bit in

6 155608 - January 2011 Section 4.7.11 Audio Channel Status.

Revised power rating in standby mode. Documented
5 155080 56059 October 2010 CSUM behaviour in Section 4.8, Section 4.9.4 and Video
Core Configuration and Status Registers.

Updates throughout entire document. Added Figure 4-2,
Figure 4-3 and Figure 4-4. Correction to registers 040h to
13Fh in Table 4-34: Video Core Configuration and Status
Registers.

4 153717 - March 2010

Updated Device Latency numbers in 2.4 AC Electrical
3 152220 - July 2009 Characteristics. Updates to 4.8 ANC Data Insertion.
Replaced 7.3 Marking Diagram.

Correction to timing values in Table 4-1: GS2972 Digital

2 151320 B January 2009 Input AC Electrical Characteristics.
1 150803 - December 2008 Converted to Data Sheet. Updates to all sections.
0 150717 - October 2008 Converted to Preliminary Data Sheet.
Updated Typical Application Circuit. Applied new format
D 149428 August 2008 to the document. Updates to all sections.
C 148810 - February 2008 Updates to all sections.
B 148770 - December 2007 Updates and revised 5.1 Typical Application Circuit.
A 147987 - December 2007 New Document.
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1. Pin Out

1.1 Pin Assignment

K

1 2 3 4 5 6 7 8 9 10
DIN17 | DIN18 | F/DE [Hmsvnc f\?SE \P/ELB i | vee | rRsv |A_vobD
DIN15 | DINT6 | DIN19 | PCLK fg,\T[E) s \\’/CD% \éCN% A_GND | A_GND
DIN13 | DINT4 [ DINT2 [VAvsyne fgﬁg 2#\}5 2%\}5 P |eoano | spo
piN11 | DiN1o [stanoev| P9~ | Rrsv | Rsv | rsv | Rrsv |co.eno| 5D

EN/DIS
con [ com e [ [ e e | oo [ s [

DIN9 | DINS DEIFE? RSV fgﬁg _Cgﬁg Rsv | 100 |co_anp| RsET
10_vDD |I0_GND |TIM_861 %E::’ DVB_ASI % 'OPROC | RESET _Cé),\'}g f\c/)gg
DIN7 | DING % LOCKED GR/PZ—IEEN GR/FS_IEEN AL:S'TO— % 10_GND|10_vDD
piNs | pina | DINT | AIN_56]| wek2 | AN 12| weikt | Tk SDTOD%L S%Ef
oin3 | oinz2 | bivo |ain 78] ackz | AN 34| acka f\%‘; TCE—S o0

Figure 1-1: Pin Assignment
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1.2 Pin Descriptions

Table 1-1: Pin Descriptions

Pin

Number s Timing Type Description

PARALLEL DATA BUS.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Data Stream 1/Luma data input in
20-bit mode SMPTE mode (SMPTE_BYPASS = HIGH)

20BIT/10BIT = HIGH Data input in data through mode
B3, A2, A1, (SMPTE_BYPASS = LOW)

B2, B1, C2, .
Cc1, C3, D1, DIN[19:10] Input Multiplexed Data Stream 1/Luma and

D2 Data Stream 2/Chroma data input in
SMPTE mode
(SMPTE_BYPASS = HIGH)

Data input in data through mode
(SMPTE_BYPASS = LOW)

DVB-ASI data input in DVB-ASI mode
(SMPTE_BYPASS = LOW)
(DVB_ASI = HIGH)

10-bit mode
20BIT/10BIT = LOW

PARALLEL DATA TIMING.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

TIM_861 = LOW:

Used to indicate the ODD / EVEN field of the video signal when
DETECT_TRS is set LOW. The device will set the F bit in all outgoing
TRS signals for the entire period that the F input signal is HIGH
(IOPROC_EN/DIS must also be HIGH).

Input The F signal should be set HIGH for the entire period of field 2 and
should be set LOW for all lines in field 1 and for all lines in
progressive scan systems.

The F signal is ignored when DETECT_TRS = HIGH.

TIM_861 = HIGH:

The DE signal is used to indicate the active video period when
DETECT_TRS is LOW. DE is HIGH for active data and LOW for
blanking. See Section 4.3 and Section 4.3.2 for timing details.
The DE signal is ignored when DETECT_TRS = HIGH.

Synch-
ronous
with
PCLK

A3 F/DE
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Table 1-1: Pin Descriptions (Continued)

Pin . s
Name Timin Type Description
Number 9 yp P
PARALLEL DATA TIMING.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
TIM_861 is LOW:
The H signal is used to indicate the portion of the video line
containing active video data, when DETECT_TRS is set LOW.
Active Line Blanking
The H signal should be LOW for the active portion of the video line.
svnch The signal goes LOW at the first active pixel of the line, and then
ynch- goes HIGH after the last active pixel of the line.
Al H/HSYNC ron.f[)'l:s Input The H signal should be set HIGH for the entire horizontal blanking
I\’/\QLK period, including both EAV and SAV TRS words, and LOW otherwise.
TRS Based Blanking (H_CONFIG = 1)
The H signal should be set HIGH for the entire horizontal blanking
period as indicated by the H bit in the received TRS ID words, and
LOW otherwise.
TIM_861 = HIGH:
The HSYNC signal indicates horizontal timing. See Section 4.3.
When DETECT_TRS is HIGH, this pin is ignored at all times.
If DETECT_TRS is set HIGH and TIM_861 is set HIGH, the DETECT_TRS
feature will take priority.
A5, E1, G10, CORE_VDD Input Power Pf)v.ver supply connection for digital core logic. Connect to +1.2V DC
K8 digital.
A6, B6 PLL_VDD Input Power  Power supply pin for PLL. Connect to +1.2V DC analog.
A7 LF Analog Loop Filter component connection
Output P P ’
A8 VBG Output Bandgap voltage filter connection.
A9E)26I,:z|‘37, RSV - These pins are reserved and should be left unconnected.
A10 A_VDD Input Power VDD for sensitive analog circuitry. Connect to +3.3VDC analog.
PARALLEL DATA BUS CLOCK.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
3G 20-bit mode PCLK @ 148.5MHz
3G 10-bit mode DDR PCLK @ 148.5MHz
B4 PCLK Input HD 20-bit mode PCLK @ 74.25MHz
HD 10-bit mode PCLK @ 148.5MHz
SD 20-bit mode PCLK @ 13.5MHz
SD 10-bit mode PCLK @ 27MHz
DVB-ASI mode PCLK @ 27MHz
B5, C5, E2,
E5, E6, F5, CORE_GND Input Power  GND connection for digital logic. Connect to digital GND.
F6, G9
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Timing Type Description

Power pin for VCO. Connect to +1.2V DC analog followed by an RC
B7 VCO_VDD Input Power filter (see Typical Application Circuit on page 120). VCO_VDD is
nominally 0.7V.

B8 VCO_GND Input Power  Ground connection for VCO. Connect to analog GND.

B9, B10 A_GND Input Power  GND pins for sensitive analog circuitry. Connect to analog GND.

PARALLEL DATA TIMING.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
TIM_861 = LOW:
The V signal is used to indicate the portion of the video field/frame
Synch- that is used for vertical blanking, when DETECT_TRS is set LOW.
ca VAVSYNC ronous | The V signal should be set HIGH for the entire vertical blanking
with nput period and should be set LOW for all lines outside of the vertical
PCLK blanking interval.
The V signal is ignored when DETECT_TRS = HIGH.
TIM_861 = HIGH:
The VSYNC signal indicates vertical timing. See Section 4.3 for
timing details.
The VSYNC signal is ignored when DETECT_TRS = HIGH.

C6, C7,C8 PLL_GND Input Power  Ground connection for PLL. Connect to analog GND.

C9, D9, E9,
F9

Ground connection for the serial digital cable driver. Connect to

CD_GND Input Power analog GND.

Serial Data Output Signal.

Serial digital output signal operating at 2.97Gb/s, 2.97/1.001Gbs,
1.485Gb/s, 1.485 /1.001Gb/s or 270Mb/s.
The slew rate of the output is automatically controlled to meet

SMPTE ST 424, SMPTE ST 292 and ST 259-C specifications according
to the setting of the RATE_SELO and RATE_SEL1 pins.

C10, D10 SDO, SDO Output

Power Down input.
D3 STANDBY Input .
HIGH to power down device.

CONTROL SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable or disable the serial digital output stage.

When SDO_EN/DIS is LOW, the serial digital output signals SDO and
SDO are disabled and become high impedance.

When SDO_EN/DIS is HIGH, the serial digital output signals SDO and
SDO are enabled.

D4 SDO_EN/DIS Input

D5, F7 RSV - These pins are reserved and should be connected to CORE_GND.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Timing Type Description

CONTROL SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to configure the operating data rate.

RATE_SELO,
RATE_SEL1

RATE_SELO RATE_SEL1 Data Rate
0 0 1.485 or 1.485/1.001Gb/s

E3, E4 Input

0 1 2.97 or 2.97/1.001Gb/s

1 X 270Mb/s

COMMUNICATION SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

E7 TDI Input Dedicated JTAG pin.
Test data in.

This pin is used to shift JTAG test data into the device when the
JTAG/HOST pin is LOW.

COMMUNICATION SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

E8 T™MS Input Dedicated JTAG pin.
Test mode start.

This pin is JTAG Test Mode Start, used to control the operation of
the JTAG test when the JTAG/HOST pin is LOW.

Power for the serial digital cable driver. Connect to +3.3V DC

E10 CD_VDD Input Power
analog.
PARALLEL DATA BUS.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
In 10-bit mode, these pins are not used.
Data Stream 2/Chroma data input in
F1 F2. H1 SMPTE mode SMPTE_BYPASS = HIGH
L DVB_ASI = LOW
H2, J1, J2, ]
K1, K2, J3 DIN[9:0] Input . Data input in data through mode
1 Ny 3y 20-bit mode e
K3 20BIT/TOBIT = HIGH SMPTE_BYPASS = LOW
DVB_ASI = LOW
Not Used in DVB-ASI mode
SMPTE_BYPASS = LOW
DVB_ASI = HIGH
10-bit mode High impedance
20BIT/TOBIT = LOW ghimp :
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Table 1-1: Pin Descriptions (Continued)

Nut:lr:)er Name Timing Type Description
CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to select external HVF timing mode or TRS extraction timing
F3 DETECT_TRS Input mode.

When DETECT_TRS is LOW, the device extracts all internal timing
from the supplied H:V:F or CEA-861 timing signals, dependent on
the status of the TIM861 pin.

When DETECT_TRS is HIGH, the device extracts all internal timing
from TRS signals embedded in the supplied video stream.

COMMUNICATION SIGNAL OUTPUT.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

F8 TDO Output Dedicated JTAG pin.
JTAG Test Data Output.

This pin is used to shift results from the device when the JTAG/HOST
pin is LOW.

An external 1% resistor connected to this input is used to set the

F10 RSET Input SDO/SDO output signal amplitude.
G1, H10 10_VDD Input Power P<_)v_ver connection for digital I/0. Connect to +3.3V or +1.8V DC
digital.
G2, H9 10_GND Input Power  Ground connection for digital I/0. Connect to digital GND.

CONTROL SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical

Characteristics table for logic level threshold and compatibility.

Used to select external CEA-861 timing mode.

When DETECT_TRS is LOW and TIM-861 is LOW, the device extracts
G3 TIM_861 Input all internal timing from the supplied H:V:F timing signals.

When DETECT_TRS is LOW and TIM-861 is HIGH, the device extracts
all internal timing from the supplied HSYNC, VSYNC, DE timing
signals.

When DETECT_TRS is HIGH, the device extracts all internal timing
from TRS signals embedded in the supplied video stream.

CONTROL SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical

G4 20BIT/10BIT Input Characteristics table for logic level threshold and compatibility.

Used to select the input bus width.

CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to enable/disable the DVB-ASI data transmission.

G5 DVB_ASI Input When DVB_ASI is set HIGH and SMPTE_BYPASS is set LOW, then the

device will carry out DVB-ASI word alignment, 1/0 processing and
transmission.

When SMPTE_BYPASS and DVB_ASI are both set LOW, the device
operates in data-through mode.
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Table 1-1: Pin Descriptions (Continued)

Pin . L
Name Timin Type Description
Number 9 yp P

CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to enable / disable all forms of encoding / decoding,
scrambling and EDH insertion.

G6 SMPTE_BYPASS Input When set LOW, the d_evice operates in data through mode
(DVB_ASI= LOW), or in DVB-ASI mode (DVB_ASI = HIGH).
No SMPTE scrambling takes place and none of the I/0O processing
features of the device are available when SMPTE_BYPASS is set
LOW.
When set HIGH, the device carries out SMPTE scrambling and 1/0
processing.
CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

G7 IOPROC_EN/DTS Input Used to enable or cﬁxble the I/O processing features.
When IOPROC_EN/DIS is HIGH, the I/O processing features of the
device are enabled. When IOPROC_EN/DIS is LOW, the I/O processing
features of the device are disabled.
Only applicable in SMPTE mode.
CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to reset the internal operating conditions to default settings
and to reset the JTAG sequence.
Normal mode (JTAG/HOST = LOW).

G8 RESET Input When LOW, all functional blocks will be set to default conditions
and all input and output signals become high impedance.
When HIGH, normal operation of the device resumes.
JTAG test mode (JTAG/HOST = HIGH).
When LOW, all functional blocks will be set to default and the JTAG
test sequence will be reset.
When HIGH, normal operation of the JTAG test sequence resumes.
CONTROL SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
When ANC_BLANK is LOW, the Luma and Chroma input data is set

H3 ANC_BLANK Input to the appropriate blanking levels during the H and V blanking
intervals.
When ANC_BLANK is HIGH, the Luma and Chroma data pass
through the device unaltered.
Only applicable in SMPTE mode.
STATUS SIGNAL OUTPUT.
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

H4 LOCKED Output PLL lock indication.
HIGH indicates PLL is locked.
LOW indicates PLL is not locked.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Timing

Type

Description

H5 GRP2_EN/DIS

Input

Enables Audio Group 2 embedding. Set HIGH to enable.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

H6 GRP1_EN/DIS

Input

Enables Audio Group 1 embedding. Set HIGH to enable.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

H7 AUDIO_INT

Output

STATUS SIGNAL OUTPUT.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Summary Interrupt from Audio Processing.

This signal is set HIGH by the device to indicate a problem with the
audio processing which requires the Host processor to interrogate
the interrupt status registers.

10_VDD = +3.3V

Drive Strength = 8mA

I0_VDD = +1.8V

Drive Strength = 4mA

Note: By default, out of reset, the AUDIO_INT pin will output the
HD_AUDIO_CLOCK, rather than the audio interrupt signal. In order
to output the interrupt flags from the audio core as intended, the
user must write 0001h to register 0232h.

H8 JTAG/HOST

Input

CONTROL SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to select JTAG test mode or host interface mode.

When JTAG/HOST is HIGH, the host interface port is configured for
JTAG test.

When JTAG/HOST is LOW, normal operation of the host interface
port resumes and the separate JTAG pins become the JTAG port.

Ja AIN_5/6

Input

Serial Audio Input; Channels 5 and 6.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J5 WCLK2

Input

48kHz Word Clock associated with AIN_5/6 and AIN_7/8 (channels 5,
6, 7 and 8).

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J6 AIN_1/2

Input

Serial Audio Input; Channels 1 and 2.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

17 WCLK1

Input

48kHz Word Clock associated with AIN_1/2 and AIN_3/4 (channels 1,
2, 3 and 4).

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Timing Type Description

COMMUNICATION SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
8 TCK Input Characteristics table for logic level threshold and compatibility.

JTAG Serial Data Clock Signal.
This pin is the JTAG clock when the JTAG/HOST pin is LOW.

COMMUNICATION SIGNAL OUTPUT.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Shared JTAG/HOST pin. Provided for compatibility with the GS1582.
Serial Data Output/Test Data Output.

Host Mode (JTAG/HOST = LOW)

This pin operates as the host interface serial output, used to read
status and configuration information from the internal registers of
the device.

JTAG Test Mode (JTAG/HOST = HIGH)

This pin is used to shift test results and operates as the JTAG test
data output, TDO (for new designs, use the dedicated JTAG port).
Note: If the host interface is not being used leave this pin
unconnected.

10_VDD = +3.3V

Drive Strength = 12mA

10_VDD = +1.8V

Drive Strength = 4mA

J9 SDOUT_TDO Output

COMMUNICATION SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Shared JTAG/HOST pin. Provided for pin compatibility with GS1582.
Serial data clock signal.

Host Mode (JTAG/HOST = LOW)

J10 SCLK_TCK Input SCLK_TCK operates as the host interface burst clock, SCLK.
Command and data read/write words are clocked into the device
synchronously with this clock.

JTAG Test Mode (JTAG/HOST = HIGH)

This pin is the TEST MODE START pin, used to control the operation
of the JTAG test clock, TCK (for new designs, use the dedicated JTAG
port).

Note: If the host interface is not being used, tie this pin HIGH.

K4 AIN_7/8 Input Serial Audio Input; Channels 7 and 8.

K5 ACLK2 Input g;l x WCLK associated with AIN_5/6 and AIN_7/8 (channels 5, 6, 7 and

K6 AIN_3/4 Input Serial Audio Input; Channels 3 and 4.

K7 ACLK1 Input 2;1 x WCLK associated with AIN_1/2 and AIN_3/4 (channels 1, 2, 3and
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Timing Type Description

COMMUNICATION SIGNAL INPUT.
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Chip select / test mode start.

K9 TS TMS Input JTAG Test mode (JTAG/HOST = HIGH)
CS_TMS operates as the JTAG test mode start, TMS, used to control

the operation of the JTAG test, and is active HIGH (for new designs,
use the dedicated JTAG port).

Host mode (JTAG/HOST = LOW), CS_TMS operates as the host
interface Chip Select, CS, and is active LOW.

COMMUNICATION SIGNAL INPUT.

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Shared JTAG/HOST pin. Provided for pin compatibility with GS1582.
K10 SDIN_TDI Input Serial data in/test data in.

In JTAG mode, this pin is used to shift test data into the device (for
new designs, use the dedicated JTAG port).

In host interface mode, this pin is used to write address and
configuration data words into the device.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Value/Units

Supply Voltage, Digital Core (CORE_VDD) -0.3Vto +1.5V

Supply Voltage, Digital 1/0 (I0_VDD) -0.3V to +3.6V

Supply Voltage, Analog +1.2V (PLL_VDD, VCO_VDD) -0.3Vto +1.5V

Supply Voltage, Analog +3.3V (CD_VDD, A_VDD) -0.3V to +3.6V

Input Voltage Range (RSET) -0.3V to (CD_VDD + 0.3)V
Input Voltage Range (VBG) -0.3V to (A_VDD + 0.3)V
Input Voltage Range (LF) -0.3V to (PLL_VDD + 0.3)V
Input Voltage Range (digital inputs) -2.0V to +5.25V
Temperature Range -40°C to +85°C

Storage Temperature Range -40°C to +125°C

Peak Reflow Temperature (JEDEC J-STD-020C) 260°C

ESD Sensitivity, HBM (JESD22-A114) 2kv

Note: Absolute Maximum Ratings are those values beyond which damage may occur. Functional
operation outside of the ranges shown in Table 2-1 is not implied.

2.2 Recommended Operating Conditions

Table 2-2: Recommended Operating Conditions

Parameter Symbol Conditions Min Typ Max Units  Note
gziriaetrir;g Temperature Range, Ta _ 20 B 85 oC _
Supply Voltage, Digital Core CORE_VDD - 1.14 1.2 1.26 Y -

+1.8V mode 1.71 1.8 1.89 \ -
Supply Voltage, Digital /0 10_VDD

+3.3V mode 3.13 33 3.47 \ -
Supply Voltage, PLL PLL_VDD - 1.14 1.2 1.26 Y -
Supply Voltage, VCO VCO_VDD - - 0.7 - Y 1
Supply Voltage, Analog A_VDD - 3.13 33 3.47 Y -
Supply Voltage, CD CD_VDD - 3.13 33 3.47 Y -
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Table 2-2: Recommended Operating Conditions (Continued)

Parameter Symbol Conditions Min Typ Max Units  Note
Operating Temperature Range - - -20 - 85 °C 2
Functional Temperature Range - - -40 - 85 °C 2
Notes:

1. This is 0.7V rather than 1.2V because there is a voltage drop across an external 105Q resistor. See Typical Application Circuit.
2. Operating Temperature Range guarantees the parameters given in the DC Electrical Characteristics and AC Electrical Characteristics.
Functional Temperature Range guarantees a device start-up.

2.3 DC Electrical Characteristics

Table 2-3: DC Electrical Characteristics

Ve = +3.3V £5%, Tp =-20°C to +85°C, unless otherwise shown

Parameter Symbol  Conditions Min Typ Max Units Note
System
10bit 3G - 135 200 mA -
20bit 3G - 135 200 mA -
+1.2V Supply Current v 10/20bit HD - 100 160 mA -
10/20bit SD - 75 120 mA -
DVB_ASI - 75 120 mA -
10bit 3G - 15 30 mA -
20bit 3G - 15 32 mA -
+1.8V Supply Current live 10/20bit HD - 15 32 mA -
10/20bit SD - 3 10 mA -
DVB_ASI - 3 10 mA -
10bit 3G - 90 110 mA -
20bit 3G - 90 110 mA -
+3.3V Supply Current I3y3 10/20bit HD - 90 110 mA -
10/20bit SD - 70 90 mA -
DVB_ASI - 70 90 mA -
10bit 3G - 400 560 mwW -
20bit 3G - 400 560 mwW -
10/20bit HD - 350 510 mw -

Total Device Power

P i - —
(I0_VDD = +1.8V) g 10/20bit SD 300 450 mw
DVB_ASI - 300 450 mw -
Reset - 200 _ mwW B
Standby - 110 180 mwW 1
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Table 2-3: DC Electrical Characteristics (Continued)

Ve = +3.3V £5%, Tp =-20°C to +85°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units Note
10bit 3G - 430 600 mwW -
20bit 3G - 450 610 mw -
10/20bit HD - 420 550 mw -

Total Device Power -

P — —

(10VDD = +3.3V) 3D3 10/20bit SD 320 450 mw
DVB_ASI - 320 450 mwW -
Reset - 230 - mW -
Standby - 110 180 mwW 1

Digital I/0

. . 0.3 x
Input Logic LOW Vi +3.3V or +1.8V operation 10_VSS-0.3 - |0 VDD \Y -
Input Logic HIGH Viy +3.3V or +1.8V operation 0.7 - I0_VDD+0.3 Y -
' ’ 10_VvDD - ’
I0L=5mA, +1.8V operation - - 0.2 \% -

Output Logic LOW VoL
I0L=8mA, +3.3V operation - - 0.4 Y -
IOH=-5mA, +1.8V operation 1.4 - - \Y -

Output Logic HIGH Vou
IOH=-8mA, +3.3V operation 2.4 - - \% -

Serial Output

serial Output 75Q load, Regr = 7500 CD_VDD -

Common Mode Vemour $D and HD mod - v - Y, -

Voltage an mode SDD/2

Note:

1. Devices manufactured prior 1to April 1, 2011 consume 150mW of power in Standby mode.
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2.4 AC Electrical Characteristics

Table 2-4: AC Electrical Characteristics

Ve = +3.3V £5%, Tp =-20°C to +85°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units  Note

System

3G bypass
- (PCLK = 148.5 MHz) - >4 - PCLK -
3G SMPTE without
- audio - 95 - PCLK -
(PCLK = 148.5 MHz)

3G SMPTE with

- audio - 1106 - PCLK -
(PCLK = 148.5 MHz)
3G IOPROC
_ disabled 20-bit _ 94 _ PCLK _
mode
(PCLK = 148.5MHz)
HD bypass
- (PCLK = 74.25 MHz) - >4 - PCLK B
HD SMPTE without
- audio - 95 - PCLK -
(PCLK = 74.25 MH2z)
Device Latency HD SMPTE with
- audio - 1106 - PCLK -
(PCLK = 74.25 MHz)
HD IOPROC
_ disabled 10-bit o8
mode
(PCLK = 74.25MHz)
SD bypass
- (PCLK = 27 MHz) - >4 - PCLK -
_ SD SMPTE Wlthout _ 112 _ PCLK _
audio
_ SD SMPT.E with _ 638 B PCLK _
audio
SD IOPROC
_ disabled 10-bit _ 94 _ PCLK _
mode
(PCLK = 27MHz)
- DVB-ASI - 52 - PCLK -
Reset Pulse Width treset - 1 - - ms -
Parallel Input
Parallel Clock Frequency frcLk - 13.5 - 148.5 MHz -
Parallel Clock Duty Cycle DCpcrk - 40 - 60 % -
Input Data Setup Time L 50% levels; 1.2 - - ns 1
+3.3V or +1.8V
Input Data Hold Time tih operation 0.8 - - ns 1
Serial Digital Output
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Table 2-4: AC Electrical Characteristics (Continued)

Ve = +3.3V £5%, Tp =-20°C to +85°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units Note
- - 2.97 - Gb/s -
- - 2.97/1.001 - Gb/s -
Serial Output Data Rate DRspo - - 1.485 - Gb/s -
- - 1.485/1.001 - Gb/s -
- - 270 - Mb/s -
. . RSET = 7509
S | Output S Vv 750 800 850 mV 2
eria utput >wing SDD 759 load pp
Serial Output Rise/Fall Time trfspo 3G/HD mode - 120 135 ps -
20% ~ 80% trfspo SD mode 400 660 800 ps -
Mismatch in rise/fall time At Atg - - - 35 ps -
Duty Cycle Distortion - - - - 5 % 2
- 3G/HD mode - 5 10 % 2
Overshoot
- SD mode - 3 8 % 2
1.485GHz -
- -12 - dB 3
Output Return Loss ORL 2.97GHz
5 MHz - 1.485 GHz - -18 - dB 3
Pseudorandom and
toy SMPTE Colour Bars - 40 68 ps 4,6
) L 3G signal
Serial Output Intrinsic Jitter
Pseudorandom and
toy SMPTE Colour Bars - 50 95 ps 4,6
HD signal
Pseudorandom and
Serial Output Intrinsic Jitter tos SMPTE Colour Bars - 200 400 ps 5
SD signal
GSPI
GSPI Input Clock Frequency fsck - - 80 MHz -
GSPI Input Clock Duty Cycle ~ DC 50% levels 40 50 60 % -
P vy SCLK +3.3V or +1.8V i
GSPI Input Data Setup Time - operation 1.5 - - ns -
GSPI Input Data Hold Time - 1.5 - - ns -
GSPI Output Data Hold Time - 15pF load 1.5 - - ns -
- - 50% levels
CS low before SCLK rising t +3.3V or +1.8V 15 _ _ ns _
edge .
operation
PCLK ns
Time between end of (MH2)
command word (or data in unlocked 445
Auto-Increment mode) and 50% levels
- t 13.5 74.2 _ _ _
the first SCLK of the 4 +3§Ve?;tro1r;8v ns
following data word - write P 27.0 371
cycle 74.25 13.5
148.5 6.7
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Table 2-4: AC Electrical Characteristics (Continued)

Ve = +3.3V £5%, Tp =-20°C to +85°C, unless otherwise shown

Parameter Symbol Conditions Min Typ Max Units  Note
PCLK ns
Time between end of (MHz2)
command word (or data in 0 unlocked 1187
Auto-Increment mode) and t >0% levels 135 297
the first SCLK of the > +3;>3Ve?a:t:o1r;8v i - - ns -
following data word - read P 27.0 1484
cycle 74.25 53.9
148.5 27
PCLK ns
(MHz)
50% levels unlocked 445
= L . (]
(&) hlgh after SCLK faIIlng t7 +3.3Vor +1.8V 13.5 74.2 _ _ ns _
edge .
operation 27.0 3741
74.25 13.5
148.5 6.7
Notes:

1. Input setup and hold time is dependent on the rise and fall time on the parallel input. Parallel clock and data with rise time or fall time greater

than 500ps require larger setup and hold times.
. Single Ended into 75Q external load.
. ORL depends on board design.
. Alignment Jitter = measured from 100kHz to serial data rate/10.
. Alignment Jitter = measured from 1kHz to 27MHz.
. This is the maximum jitter for a BER of 10-12. The equivalent jitter value as per RP184 is 40ps max.

oOoulh wWwiN
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3. Input/Output Circuits

Sbo  SDO
CD_VDD

REF

Figure 3-1: Differential Output Stage (SDO/SDO)

10_vDD

200Q2
Input Pin

Figure 3-2: Digital Input Pin (20bit/10bit, ANC_BLANK, DETECT_TRS, DVB_ASI,
RATE_SELO, SMPTE_BYPASS, RATE_SEL1, TIM_861, F/DE, H/HSYNC, PCLK,
VIVSYNCQ)

10_VDD

5

200Q
Input Pin

Figure 3-3: Digital Input Pin with Schmitt Trigger (RESET)
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10_VDD

200Q2
Input Pin

%

Figure 3-4: Digital Input Pin with weak pull-down - maximum pull-down
current <110pA (JTAG/HOST, STANDBY, SCLK_TCK, SDIN_TDI, TCK, TDI)

10_vDD 10_VDD
57 2000
Input Pin

Figure 3-5: Digital Input Pin with weak pull-up - maximum pull-up current
<110pA (ACLK1, ACLK2, AIN_7/8, AIN_5/6, AIN_3/4, AIN_1/2, CS_TMS,
GRP1_EN/DIS, GRP2_EN/DIS, IOPROC_EN/DIS, SDO_EN/DIS, TMS, WCLK1,
WCLK2)

10_VDD

2000
»—O Output Pin

Figure 3-6: Bidirectional Digital Input/Output Pin with programmable drive
strength. These pins are configured to input at all times except in test mode.
(DINO, DIN2, DIN3, DIN4, DIN5, DIN6, DIN7, DIN8, DIN9, DIN10, DIN11, DIN12,
DIN13, DIN14, DIN15, DIN16, DIN17, DIN18, DIN19, DIN1)

GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 27 of 125
SMPTE Audio & Video Support

Final Data Sheet Rev.9

GENDOC-047479 September 2013


http://www.semtech.com/

10_VvDD

2002

»—O Output Pin

Figure 3-7: Bidirectional Digital Input/Output Pin with programmable drive
strength. These pins are configured to output at all times except in reset

mode. (LOCKED, AUDIO_INT, SDOUT_TDO, TDO)

A_VDD

—

2kQ

VBG
50Q

-

—

V
Figure 3-8: VBG
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PLL_VDD

30Q

LF

30Q2

Figure 3-9: Loop Filter
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4. Detailed Description

4.1 Functional Overview

The GS2972 is a Multi-Rate Transmitter with integrated SMPTE digital video processing
and an integrated Cable Driver and embedded Audio Multiplexer. It provides a
complete transmit solution at 2.970Gb/s, 2.970/1.001Gb/s, 1.485Gb/s, 1.485/1.001Gb/s
or 270Mb/s.

The device has four basic modes of operation that must be set through external device
pins: SMPTE mode, DVB-ASI mode, Data-Through mode and Standby mode.

In SMPTE mode, the device will accept 10-bit multiplexed or 20-bit demultiplexed
SMPTE compliant data. By default, the device's additional processing features, including
audio embedding, will be enabled in this mode.

In DVB-ASI mode, the GS2972 will accept an 8-bit parallel DVB-ASI compliant transport
stream on DIN[17:10]. The serial output data stream will be 8b/10b encoded with
stuffing characters added as per the standard.

Data-Through mode allows for the serializing of data not conforming to SMPTE or
DVB-ASI streams. No additional processing will be done in this mode.

In addition, the device may be put into Standby, to reduce power consumption.

The serial digital output features a high-impedance mode and adjustable signal swing.
The output slew rate is automatically set by the RATE_SELO and RATE_SEL1 pin setting.

The GS2972 provides several data processing functions; including generic ANC
insertion, SMPTE ST 352 and EDH data packet generation and insertion, automatic video
standards detection, and TRS, CRC, ANC data checksum, and line number calculation
and insertion. These features are all enabled/disabled collectively using the external I/O
processing pin, but may be individually disabled via internal registers accessible
through the GSPI host interface.

Finally, the GS2972 contains a JTAG interface for boundary scan test implementations.
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4.2 Parallel Data Inputs

Data signal inputs enter the device on the rising edge of PCLK, as shown in Figure 4-1.

DDR interface
Note: DS = Data Stream as per SMPTE ST 425

DS1_* is launched on the
positive edge of PCLK
by the source chip to the

DS2_* is launched on the
-+ 3.36n > negative edge of PCLK

by the source chip to the 52972
GS2972
PCLK | | |\v |
L <Y T T
-+
DIN[19:0], F_DE, DSTn1 W D52.0 oG
H HSYNC, V VSYNC transition zone S transition zone Ds2.0 transition zone Ds1.0
_ . V_

SDR interface

DS* is launched on the positive edge of PCLK
by the source chip to the GS2972

-+ PCLK period >
PCLK | | |
T T ™ T ™
DIN[19:0], F_DE,
H_HSYNC, V_VSYNC trang:itsﬂozone X L=ty X trang?itoaﬁlone X sl X

Figure 4-1: G52972 Video Host Interface Timing Diagrams

Table 4-1: GS2972 Digital Input AC Electrical Characteristics

Parameter Symbol Conditions Min Typ Max Units
Input data set-up time tsy 50% levels: 1.2 - - ns
Input data hold time tiH +1.8V operation 0.8 - - ns
Input data set-up time tsy 50% levels: 1.3 - - ns
Input data hold time tiy +3.3V operation 0.8 - - ns

Table 4-2: GS2972 Input Video Data Format Selections

Pin/Register Bit Settings

Input Data Form — DINI9: DIN[19:1
put Data Format 20BIT RATE RATE SMPTE |0 o) [9:01 IR
/T0BIT  SELO  SEL1  _BYPASS —
20-bitdemultiplexed 3G, -, Low HIGH HIGH LoW DataStream ;. Stream One
format Two
20-bit data Input
HIGH LOW HIGH LOW LOW DATA DATA
3G format
20-bit demultiplexed HIGH LOwW LOwW HIGH LOW Chroma Luma
HD format
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Table 4-2: GS2972 Input Video Data Format Selections (Continued)

Pin/Register Bit Settings

Input Data Format — DIN[9:0 DIN[19:10
P 20BIT RATE RATE SMPTE DVB ASI [9:0] [ ]
/10BIT _SELO _SEL1 _BYPASS -
20-bit data Input
HIGH LOW Low Low Low DATA DATA
HD format
20-bit demultiplexed SD HIGH HIGH X HIGH LOW Chroma Luma
format
20-bit data input
HIGH HIGH X LOW LOW DATA DATA
SD format
10-bit multiplexed High Data Stream
LOW LOW HIGH HIGH LOW One/Data Stream
3G DDR format Impedance Two
10-bit multiplexed High
LOW LOw LOwW HIGH LOW Luma/Chroma
HD format Impedance
10-bit data input High
LOW LOW Low Low Low DATA
HD format Impedance
10-bit multiplexed High
LOW HIGH X HIGH LOW Luma/Chroma
SD format Impedance
10-bit multiplexed High
LOW HIGH X LOW LOW DATA
SD format Impedance
10-bit ASI input High
LOW HIGH X Low HIGH DVB-ASI data
SD format Impedance
The GS2972 is a high performance 3Gb/s capable transmitter. In order to optimize the
output jitter performance across all operating conditions, input levels and overshoot at
the parallel video data inputs of the device need to be controlled. In order to do this,
source series termination resistors should be used to match the impedance of the PCB
data trace line. IBIS models can be used to simulate the board effects and then optimize
the output drive strength and the termination resistors to allow for the best transition
(one that produces minimal overshoot). If this is not viable, Semtech recommends
matching the source series resistance to the trace impedance, and then adjusting the
output drive strength to the minimum value that will give zero errors.
The above also applies to the PCLK input line. HVF and the Audio inputs should also be
well terminated, however due to the lower data rates and transition density it is not as
critical.
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4.2.1 Parallel Input in SMPTE Mode

When the device is operating in SMPTE mode (SMPTE_BYPASS = HIGH), data must be
presented to the input bus in either multiplexed or demultiplexed form, depending on
the setting of the 20BIT/10BIT pin.

When operating in 20-bit mode (20BIT/10BIT = HIGH), the input data format must be
word aligned, demultiplexed Luma and Chroma data (SD or HD), or word aligned
demultiplexed Data Stream One and Data Stream Two data (3G).

In 3G Level B mode, by default, the device takes Data Stream One input from data port
DIN[19:10] and Data Stream Two input from DIN[9:0].

When operating in 10-bit mode (20BIT/10BIT = LOW), the input data format must be
multiplexed Luma (Y) and Chroma (C) data (SD, HD), or multiplexed Data Stream One
and Data Stream Two data (3G). C words precede Y words, and Data Stream 2 words
precede Data Stream 1 words. In this mode, the data must be presented on the
DIN[19:10] pins. The DIN[9:0] inputs are ignored.

In 3G 10-bit mode, the device operates in DDR mode. That is, the input data is sampled
on both the rising and falling edges of the PCLK. In 3G mode, Data Stream Two words
precede Data Stream One words. The Data Stream Two words are sampled on the rising
edge of the input PCLK, and the Data Stream One words are sampled on the following
falling edge. H, V and F timing pulses, if used, are sampled on the rising edge of PCLK.

4.2.1.1 Input Data Format in SDTI Mode

SDTIand HD-SDTI are a sub-set of SDI and HD-SDI formats. They may contain SDTI data
on any line in the frame. Those lines which contain SDTI or HD-SDTI data are identified
with an SDTI or HD-SDTI header packet in the HANC space.

The GS2972 does not differentiate between a signal carrying video and a signal carrying
SDTI or HD-SDTI data in SD or HD formats. The user is responsible for ensuring that the
headers and data are not corrupted.

4.2.2 Parallel Input in DVB-ASI Mode

The GS2972 isin DVB-ASI mode when the SMPTE_BYPASS pin is set LOW, the DVB_ASI
pin is set HIGH, and the RATE_SELO pin is set HIGH. In this mode, all SMPTE processing
features are disabled.

When operating in DVB-ASI mode, the device must be set to 10-bit mode by setting the
20BIT/10BIT pin LOW. The device will accept 8-bit data words on DIN[17:10], where
DIN17 = HIN is the most significant bit of the encoded transport stream data and
DIN10 = AIN is the least significant bit. In addition, DIN19 and DIN18 will be configured
as the DVB-ASI control signals INSSYNCIN and KIN respectively.

DIN19 = INSSYNCIN
DIN18 =KIN
DIN17~10 = HIN ~ AIN where AIN is the least significant bit of the transport stream data.
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4.2.3 Parallel Input in Data-Through Mode

Data-Through mode is enabled when the SMPTE_BYPASS pin and the DVB_ASI pin are
LOW.

In this mode, data at the input bus is serialized without any encoding, scrambling or
word alignment taking place.

The input data width is controlled by the setting of the 20BIT/10BIT pin as shown in
Table 4-2 above.

Note: When in HD 10-bit mode, asserting the SMPTE_BYPASS LOW to put the device in
SMPTE-BYPASS mode will create video errors. If the user desires to use the device as a

simple serializer in HD 10-bit mode, all video processing features may be disabled by
setting the IOPROC_EN/DIS pin LOW.

4.2.4 Parallel Input Clock (PCLK)

The frequency of the PCLK input signal of the GS2972 is determined by the input data
format and operating mode selection.

Table 4-3 below lists the input PCLK rates and input signal formats according to the
external selection pins for the GS2972.

Table 4-3: GS2972 PCLK Input Rates

Pin Settings
Input Data Format —_— PCLK Rate
P 20BIT/10BIT e e M DVB-ASI
SELO SEL1 BYPASS
20-bit demultiplexed HIGH LOW HIGH HIGH X 148.5 or 148.5/1.001MHz
3G format
20-bit demuiltiplexed HIGH Low LowW HIGH X 74.25 or 74.25/1.001MHz
HD format
20-bit data Input HIGH LOW HIGH LOW LOW 148.5 or 148.5/1.001MHz
3G format
20-bit data input HIGH Low Low Low LowW 74.25 or 74.25/1.001MHz
HD format
20-bit demultiplexed HIGH HIGH X HIGH LOW 13.5MHz
SD format
20-bit data input HIGH HIGH X LOW LOW 13.5MHz
SD format
10-bit multiplexed
3 DR formas Low LOW HIGH HIGH Low 148.5 or 148.5/1.001MHz
10-bit multiplexed Low LowW Low HIGH Low 148.5 or 148.5/1.001MHz
HD format
10-bit data input LOW LOW LOW LOW LOW 148.5 or 148.5/1.001MHz
HD format
10-bit multiplexed LOW HIGH X HIGH X 27MHz
SD format
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Table 4-3: GS2972 PCLK Input Rates (Continued)

Pin Settings

Input Data Format PCLK Rate

RATE_ RATE_ SMPTE_

20BIT/10BIT SELO SEL1 BYPASS

DVB-ASI

10-bit data input

LOW HIGH X LOW LOW 27MHz
SD format

10-bit ASI input

SD format LOow HIGH X LOwW HIGH 27MHz

4.3 SMPTE Mode

The function of this block is to carry out data scrambling according to
SMPTE ST 424/SMPTE ST 292, and to carry out NRZ to NRZI encoding prior to
presentation to the parallel to serial converter.

These functions are only enabled when the SMPTE_BYPASS pin is HIGH.

In addition, the GS2972 requires the DVB_ASI pin to be set LOW to enable this feature.

4.3.1 H:V:F Timing

In SMPTE mode, the GS2972 can automatically detect the video standard and generate
all internal timing signals. The total line length, active line length, total number of lines
per field/frame and total active lines per field/frame are calculated for the received
parallel video.

When DETECT_TRS is LOW, the video standard and timing signals are based on the
externally supplied H_Blanking, V_Blanking, and F_Digital signals. These signals are
supplied by the H/HSYNC, V/VSYNC and F/DE pins respectively. When DETECT_TRS is
HIGH, the video standard timing signals will be extracted from the embedded TRS ID
words in the parallel input data. Both 8-bit and 10-bit TRS code words will be identified
by the device.

Note: I/O processing must be enabled for the device to remap 8-bit TRS words to the
corresponding 10-bit value for transmission.

The GS2972 determines the video standard by timing the horizontal and vertical
reference information supplied at the H/HSYNC, V/VSYNC, and F/DE input pins, or
contained in the TRS ID words of the received video data. Therefore, full
synchronization to the received video standard requires at least one complete video
frame.

Once synchronization has been achieved, the GS2972 will continue to monitor the
received TRS timing or the supplied H, V, and F timing information to maintain
synchronization. The GS2972 will lose all timing information immediately following loss
of H,VandF.

The H signal timing should also be configured via the H_CONFIG bit of the internal
IOPROC register as either active line based blanking or TRS based blanking.

Active line based blanking is enabled when the H_CONFIG bit is set LOW. In this mode,
the Hinput should be HIGH for the entire horizontal blanking period, including the EAV
and SAV TRS words. This is the default H timing used by the device.

GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 35 of 125
SMPTE Audio & Video Support

Final Data Sheet Rev.9

GENDOC-047479 September 2013


http://www.semtech.com/

The timing of these signals is shown in Figure 4-5, Figure 4-6, Figure 4-7, Figure 4-8,
Table 4-6, Table 4-7 and Table 4-8.

Lol e L e L S P e I S P e e e

LUMA DATA J_3FF  J__ 000 ) 000 )XYz (EAV) X _3FF 000 ) 000 )XYZ(SAV)[
CHROMA DATA Y 3FF Y\ 000 ) 000 )XYZ(EAV) X 3FF f 000 ) 000 JXYZ(SAV)
H [ i I
V__X
F_X

Figure 4-2: H:V:F Output Timing - 3G Level A and HDTV 20-bit Mode

PCLK (3G DDR) | | | | | | | |
PCKHD) T L L LI L1 LT LI LT L

MULTIPLEXED Y'CbCr DATA (HD) Y 3FF Y 3fFF J 000 J o000 Y o000 ) 000 )XYZ(EAV)XYZ (EAV)
MULTIPLEXED DS1/DS2 DATA (3G)

H [ T
v X
F =X

HVFTIMINGAT EAV

PCLK (3G DDR) ] | ] | ] | ] |
PCLKHD) 1 L L L o L
MULTIPLEXED Y'ChCr DATA (HD)
MULTIPLEXED DS1/DS2 DATA (3G)
H L
v
F

Y 3FF [ 3FF [ o000 ) o000 Y 000 ) 000 Jxvz(sAv)XYz (SAV)

HVF TIMINGAT SAV

H SIGNAL TIMING: H_CONFIG = LOW ____H_CONFIG = HIGH

Figure 4-3: H:V:F Output Timing - 3G Level A and HDTV 10-bit Mode
3G Level B 20-bit Mode, each 10-bit stream

PAK®EDR) ] 1 1 1 1L

MULTIPLEXED LINKA/LINKB DATA {___J(3FF { 3FF)(3FF | 3FFJ 000} 000) 000) 000} 000} 000} 000) 000) &% ey N eee X oo )
H [ T

v —X

F X

HVFTIMINGAT EAV

PCLK (DDR) S I I ) Y I U A I () B
MULTIPLEXED LINKA/LINKB DATA [ Y3FF [3FF | 3FF) 3FF | 000) 000) 000) 000} 000) 000) 000) 000} 2 J 2 Y % N 2% )

H
\%
F

HVF TIMINGAT SAV

H SIGNAL TIMING: H_CONFIG = LOW _H_CONFIG = HIGH

Figure 4-4: H:V:F Output Timing - 3G Level B 10-bit Mode

4l I L e I I e e e I o e e o L e e e iy

LUMA DATA INPUT X__3FF YU o000 Y 000 YXYZEAW) X X__3FF Y 000 X 000 XXYZGBAWY
CHROMA DATA INPUT X__3FF X 000 ) 000 )YXYZEAV) X X__3FF JU__000 ) 000 YXYZ(SAV) Y
H [ T
vV X
F_X
H SIGNAL TIMING: H_CONFIG = LOW _H_CONFIG = HIGH

Figure 4-5: H:V:F Input Timing - HD 20-bit Input Mode
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pck L Lo LT L
MULTIPLEXED Y'CbCr DATA INPUT 3FF_{ 3FF X 000 J 000 Y 000 Y 000 JXYZ(EAV) X XYZEAV)|
i

X
[
—X
X

n<I

HVF TIMING AT EAV

PCL
MULTIPLEXED Y'CbCr DATA INPU X _3FF__X__3FF ) 000 Y 000 Y 000 ) 000 Y XYZEAVYXYZ(SAV))

L

n<I 44X

HVF TIMING AT SAV
Figure 4-6: H:V:F Input Timing - HD 10-bit Input Mode

Pkl L L L 1L L LT L

CHROMA DATA INPUT X__3FF ) o000 X J__3FF X o000 X X
LUMA DATA INPUT X_000 YXYZ(EAV) X X_000 XXYZ(SAV)X X
H [ i I
vV X
F X
H SIGNAL TIMING: H_CONFIG = LOW _H_CONFIG = HIGH

Figure 4-7: H:V:F Input Timing - SD 20-bit Mode

Yo < O e e o e e e S S S D S e

MULTIPLEXED Y'CbCr DATA INPUT X__3FF X 000 X 000 XXYZ(EAV)) X X__3FF X o000 X o000 XxYZGAWY
H_ I i [
\Y
F
H SIGNALTIMING: __ H_CONFIG = LOW _H_CONFIG = HIGH

Figure 4-8: H:V:F Input Timing - SD 10-bit Mode

GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 37 of 125
SMPTE Audio & Video Support

Final Data Sheet Rev.9

GENDOC-047479 September 2013


http://www.semtech.com/

4.3.2 CEA 861 Timing

The GS2972 extracts timing information from externally provided HSYNC, VSYNC, and
DE signals when CEA 861 timing mode is selected by setting DETECT_TRS = LOW and
TIM_861 = HIGH.

Horizontal sync (H), Vertical sync (V), and Data Enable (DE) timing must be provided via
the H/HSYNC, V/VSYNC and F/DE input pins. The host interface register bit H_CONFIG
isignored in CEA 861 input timing mode.

The GS2972 determines the EIA/CEA-861 standard and embeds EAV and SAV TRS
words in the output serial video stream.

Video standard detection is not dependent on the HSYNC pulse width or the VSYNC
pulse width and therefore the GS2972 tolerates non-standard pulse widths. In addition,
the device can compensate for up to +1 PCLK cycle of jitter on VSYNC with respect to
HSYNC and sample VSYNC correctly.

Note 1: The period between the leading edge of the HSYNC pulse and the leading edge
of Data Enable (DE) must follow the timing requirements described in the EIA/CEA-861
specification. The GS2972 embeds TRS words according to this timing relationship to
maintain compatibility with the corresponding SMPTE standard.

Note 2: When CEA 861 standards 6 & 7 [720(1440)x480i] are presented to the GS2972,
the device embeds TRS words corresponding to the timing defined in SMPTE ST 125 to
maintain SMPTE compatibility.

CEA 861 standards 6 & 7 [720(1440)x480i] define the active area on lines 22 to 261 and
285 to 524 inclusive (240 active lines per field). SMPTE ST 125 defines the active area on
lines 20 to 263 and 283 to 525 inclusive (244 lines on field 1, 243 lines on field 2).

Therefore, in the first field, the GS2972 adds two active lines above and two active lines
below the original active image. In the second field, it adds two lines above and one line
below the original active image.

The CEA861 Timing Formats are summarized in Table 4-4. and are shown in Figure 4-9
to Figure 4-19.

Table 4-4: CEA861 Timing Formats

Format Parameters
4 H:V:DE Input Timing 1280 x 720p @ 59.94/60Hz
5 H:V:DE Input Timing 1920 x 1080i @ 59.94/60Hz
6&7 H:V:DE Input Timing 720 (1440) x 480i @ 59.94/60Hz
19 H:V:DE Input Timing 1280 x 720p @ 50Hz
20 H:V:DE Input Timing 1920 x 1080i @ 50Hz
218&22 H:V:DE Input Timing 720 (1440) x 576 @ 50Hz
16 H:V:DE Input Timing 1920 x 1080p @ 59.94/60Hz
31 H:V:DE Input Timing 1920 x 1080p @ 50Hz
32 H:V:DE Input Timing 1920 x 1080p @ 23.94/24Hz
33 H:V:DE Input Timing 1920 x 1080p @ 25Hz
34 H:V:DE Input Timing 1920 x 1080p @ 29.97/30Hz
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Figure 4-9: H:V:DE Input Timing 1280 x 720p @ 59.94/60 (Format 4)
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Figure 4-10: H:V:DE Input Timing 1920 x 1080i @ 59.94/60 (Format 5)
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Figure 4-11: H:V:DE Input Timing 720 (1440) x 480i @ 59.94/60 (Format 6&7)
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Figure 4-12: H:V:DE Input Timing 1280 x 720p @ 50 (Format 19)
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Figure 4-13: H:V:DE Input Timing 1920 x 1080i @ 50 (Format 20)
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Figure 4-14: H:V:DE Input Timing 720 (1440) x 576 @ 50 (Format 21&22)
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Figure 4-15: H:V:DE Input Timing 1920 x 1080p @ 59.94/60 (Format 16)
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Figure 4-16: H:V:DE Input Timing 1920 x 1080p @ 50 (Format 31)
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Figure 4-18: H:V:DE Input Timing 1920 x 1080p @ 25 (Format 33)
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Figure 4-19: H:V:DE Input Timing 1920 x 1080p @ 29.97/30 (Format 34)
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4.4 DVB-ASI Mode

When operating in DVB-ASI mode, all SMPTE processing features are disabled, and the
device accepts 8-bit transport stream data and control signal inputs on the DIN[19:10]
port.

This mode is only enabled when SMPTE_BYPASS pin is LOW, DVB_ASI pin is HIGH and
the RATE_SELO pin is HIGH.

The interface consists of eight data bits and two control signals, INSSYNCIN and KIN.

When INSSYNCIN is set HIGH, the GS2972 inserts K28.5 sync characters into the data
stream. This function is used to assist system implementations where the GS2972 may
be preceded by a data FIFO.

The FIFO can be fed data at a rate somewhat less than 27MHz. The ‘FIFO empty’ signal
could be used to feed the INSSYNCIN pin, causing the GS2972 to pad the data up to the
transmission rate of 27MHz.

When KIN is set HIGH the data inputisinterpreted as a special character (such as a K28.5
sync character), as defined by the DVB-ASI standard. When KIN is set LOW the input is
interpreted as data.

After sync signal insertion, the GS2972 8b/10b encodes the data, generating a 10-bit
data stream for the parallel to serial conversion and transmission process.

4.5 Data-Through Mode

The GS2972 may be configured to operate as a simple parallel-to-serial converter. In this
mode, the device passes data to the serial output without performing any scrambling or
encoding.

Data-through mode is enabled only when both the SMPTE_BYPASS and DVB_ASI pins
are set LOW.

4.6 Standby Mode

The STANDBY pin reduces power to a minimum by disabling all circuits except for the
register configuration. Upon removal of the signal to the STANDBY pin, the device
returns to its previous operating condition within 1 second, without requiring input
from the host interface.

In addition, the serial digital output signals becomes high-impedance when the device
is powered-down.
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4.7 Audio Embedding

The GS2972 includes an Audio Multiplexer, which by default will be active when the
Transmitter is configured for SMPTE mode.

Audio embedding is controlled by:

e GRP1_EN/DIS and GRP2_EN/DIS pins are set HIGH to enable embedding of their
respective groups

e The AUDIO_INS bit in the IOPROC register is set LOW to enable audio embedding
e The IOPROC_EN/DIS pin is set HIGH to enable audio embedding

In non-SMPTE modes, the Audio Multiplexer will be powered down to reduce power.

Note: When audio is embedded by the GS2972, if either of the GRP1_EN/DIS or
GRP2_EN/DIS pins are toggled, the output video stream is lost. For example: With a
3Gb/s SDI Level A input signal as the source, and either AES or I2S mode audio
embedded; if one of the audio groups is disabled, there is no a longer valid video signal
present at the output.

Toggling the audio disable pins on the fly must be avoided. The user has to set the pins
before resetting the chip, and not change the setting during normal operation. The audio
may be enabled or disabled during the operation of the chip by writing to the Host
Interface registers. SD audio group embedding may be enabled, or disabled, by writing
to ACT1...ACT8 bits of register 40Fh. HD/3G audio group embedding may be enabled, or
disabled, by writing to ACT1...ACTS8 bits of register 80Eh.

4.7.1 Serial Audio Data Inputs

The GS2972 supports the insertion of up to 8 channels of embedded audio, in two groups
of 4 channels.

Each audio group has a dedicated audio group enable input pin; a Word Clock (WCLK)
input pin operating at 48kHz; an Audio Clock input pin (ACLK) operating at 3.072MHz
(64 x WCLK); and two serial digital audio input pins (AIN_1/2, etc.), supporting one
stereo audio signal pair per pin.

The Serial Audio Data Inputs for each audio group are listed in Table 4-5.

Table 4-5: Serial Audio Input Pin Description

Pin Name Description

Audio Group 1

GRP1_EN/DIS Enable Input for Audio Group 1
AIN_1/2 Serial Audio Input; Channels 1 and 2
AIN_3/4 Serial Audio Input; Channels 3 and 4
ACLKA 64 x WCLK associated with AIN_1/2 and AIN_3/4

(channels 1, 2, 3and 4)

48kHz Word Clock associated with AIN_1/2 and AIN_3/4

WCLK1 (channels 1, 2, 3 and 4)
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Table 4-5: Serial Audio Input Pin Description (Continued)

Pin Name Description

Audio Group 2

GRP2_EN/DIS Enable Input for Audio Group 2
AIN_5/6 Serial Audio Input; Channels 5 and 6
AIN_7/8 Serial Audio Input; Channels 7 and 8

64 x WCLK associated with AIN_5/6 and AIN_7/8

ALKz (channels 5, 6, 7 and 8)

48kHz Word Clock associated with AIN_5/6 and AIN_7/8

weLkz (channels 5, 6, 7 and 8)

The serial audio input signals and WCLK input signals will enter the device on the rising
edge of ACLK as shown in Figure 4-20.

ACLK

AIN_1/2, AIN_3/4,

AIN_5/6, AIN_7/8 DATA

WCLK

Figure 4-20: ACLK to Data and Control Signal Input Timing

Table 4-6: GS2972 Serial Audio Data Inputs - AC Electrical Characteristics

Parameter Symbol Conditions Min Typ Max Units

Lr)put data set-up toy 13 _ _ ns
ime 50% levels;

Input data hold +3.3V or +1.8V operation

time tiy 0.8 - - ns

When GRP1_EN/DIS and GRP2_EN/DIS are set HIGH, the respective audio group is
enabled, and the audio input signals associated with that group are processed and
embedded into the video data stream.

When GRP1_EN/DIS and GRP2_EN/DIS are set LOW, the respective audio group is
disabled and the audio input signals associated with that group are ignored. In addition,
all functional logic associated with audio insertion for the disabled audio group is placed
in a static operating mode, such that system power is reduced while the device
configuration is retained.
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4.7.2 Serial Audio Data Format Support

The GS2972 supports the following serial audio data formats:

e 1%S Audio (default)

e AES/EBU

* Serial Audio, Left Justified, MSB First

e Serial Audio, Left Justified, LSB First

e Serial Audio, Right Justified, MSB First

e Serial Audio, Right Justified, LSB First

By default (at power up or after system reset), the I°S data format is enabled.
The audio format can be different for both audio groups. Normally, AIN_1/2 and

AIN_3/4 are embedded in Audio Group A, and AIN_5/6 and AIN_7/8 are embedded in
Audio Group B. As well, the audio formats can be different within the same group.

Under normal conditions:

AMA sets the audio format for AIN_1/2
AMB sets the audio format for AIN_3/4
AMC sets the audio format for AIN_5/6
AMD sets the audio format for AIN_7/8

Note: These four formats can all be set to different modes if desired.

Table 4-7 shows the audio input formats for the GS2972. Note that the same values apply
for AMB + LSB_FIRSTB, AMC + LSB_FIRSTC and AMD + LSB_FIRSTD.

Table 4-7: Audio Input Formats

AMA[1:0] LSB_FIRSTA
(Address 40Bh for SD, (Address 40Fh for SD, Audio Input Formats
Address 80Ah for HD/3G) Address 80Eh for HD/3G)
00 X AES/EBU audio input
01 0 Serial audio input: Left Justified; MSB first
01 1 Serial audio input: Left Justified; LSB first
10 0 Serial audio input: Right Justified; MSB first
10 1 Serial audio input: Right Justified; LSB first
1 X 125 (default)
WCLK \ « Channel A (Left) . / & Channel B (Right) # \
UV UV UVU UL AN
AIN[8/7:2/1] 23|22 " 6 5 413 2 1 0 « I 23122 . 615 4 312 1 0 v
MSB - LB M MSB - LB v

Figure 4-21: 125 Audio Input Format
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Figure 4-22: AES/EBU Audio Input Format

WCLK I Channel A (Left) \ Channel B (Right)
Acik 'r\_I_\_I_\_/'\_l_\_/_LI_\_I_\_/'\_I_\_I_\_/'\_ﬁ ‘_\ﬂ_/_\_/'\_ﬂ_/_U_\ﬂ_/'\J_\_/_\_/L WAVRN| \
ANg7:2111 [ 23 ) 22 ] 21 23] 22]21
MSB LB MSB * LB

Figure 4-23: Serial Audio, Left Justified, MSB First

WCLK/ Channel A (Left) Channel B (Right)

ACLKMWMWWMMWW
AlN[8/72/1]‘o x | xﬂ| | X19| zox 21! 22| 23\ 17) 18] 19| 20f 21] 22] 23

LSB MSB LSB MSB

Figure 4-24: Serial Audio, Left Justified, LSB First

WCLK l = Channel A (Left) # \ - Channel B (Right) . I
AcL MWUMMI\;\MIH\IMMWUL:\M
(d
AIN[8/7:2/1] - (23 2] J20 00807 [ J2]1]0) . [3) 2] 21 ]20 0o ]s )7 2] 1 ]0o)
' MSB N LsB N MSB i LB

Figure 4-25: Serial Audio, Right Justified, MSB First

WCLK/ - Channel A (Left) Channel B (Right)
ACLK mwmmwm W
AIN[8/7:2/1] _ (0X1lzl3X4lsXslJz1l22[23x of1]2]3)a]s 22 23
" MSsB ¥ LsB i MSB

Figure 4-26: Serial Audio, Right Justified, LSB First
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4.7.3 3G Mode

When the GS2972 is operating in 3G mode, 8 channels of audio in 4 pairs can be
embedded in the serial output signal, according to SMPTE ST 299.

The 8 channels are in 2 groups, which are selectable via the host interface from the four
groups allowed by SMPTE ST 299. The default is Group One and Group Two.

SMPTE ST 425 describes different mappings for the video signal, each with its own
locations for audio data and control packets:

4.7.3.1 Level A Signals:
SMPTE ST 425 Level A describes a single video signal carried in a 3G bit stream.

The bit stream is made of two multiplexed virtual streams, Data Stream One and Data
Stream Two.

Data Stream One carries audio control packets in the same way that the Y channel
carries audio control packets in SMPTE ST 292 HD signals, but at twice the rate.

Data Stream Two carries audio data packets in the same way that the C channel carries
audio data packets in SMPTE ST 292 HD signals, but at twice the rate.

For Level A signals with mappings 2 (1080i/p, 720p 4:4:4 10-bit), 3 (1080i/p 4:4:4 12-bit)
or 4 (1080i/p, 720p 4:2:2 12-bit), the audio data packets are embedded at the full rate of
148.5MHz, but the clock phase bits are calculated assuming the original PCLK signal of
74.25MHz. This factor of two must be taken into consideration when calculating the
clock bits.

SMPTE ST 425 requires SMPTE ST 352 payload packets to be embedded in both Data
Stream One and Data Stream Two.

4.7.3.2 Level B Signals:

SMPTE ST 425 Level B describes the carriage of two SMPTE ST 292 signals in a single 3G
bit stream. It also applies to a SMPTE ST 372 dual link signal.

The two signals are designated Link A and Link B. Each can carry audio data in the same
way that a SMPTE ST 292 bit stream carries audio data.

The GS2972 is capable of embedding audio data onto either Link A or Link B of the Level
B signal. The default will be Link A.

Link A and Link B are presented to the GS2972 as 10-bit signals ata 148.5MHz PCLK rate.

4.7.4 HD Mode

When the GS2972 is operating in HD mode, 8 channels of audio in 4 pairs are embedded
in the serial output signal, according to SMPTE ST 299.

The 8 channels will be in 2 groups, which are selectable via the host interface from the 4
groups allowed by SMPTE ST 299. The default group is Group One and Group Two.
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4.7.5 SD Mode

When the GS2972 is operating in SD mode, eight channels of audio in four pairs are
embedded in the serial output signal, according to SMPTE ST 272. The eight channels
will be in two groups, which are selectable via the host interface from the four groups
allowed by SMPTE ST 272. The default group is Group One and Group Two.

4.7.6 Audio Embedding Operating Modes

Audio Embedding operates in one of three distinct modes:
1. Normal Mode (Default)

All previously embedded audio packets are deleted from the video stream.
Arbitrary packets, SDTI packets and SMPTE ST 352 packets are not deleted.
Up to two audio groups can be added to the video output.

SDTI packets and SMPTE ST 352 packets are placed before the audio packets.
Arbitrary packets are placed after the audio packets.

2. Cascade Mode

No previously embedded packets are deleted from the video stream.

Up to two audio groups can be added to the video output.

The added audio groups will not replace existing embedded audio groups.
The added audio packets are appended to the last packet in the video input.

3. Group Replacement Mode

All packets associated with the groups being replaced are deleted.

Up to two audio groups can be added to the video output.

The added audio groups replace any embedded audio groups with the same group
number. This will not affect any of the other audio groups, and they will remain in the
data stream.

The embedded audio groups are sorted in ascending order by audio group number.
SDTI packets and SMPTE ST 352 packets are placed before the audio packets.
Arbitrary packets are placed after the audio packets.

The operating mode is selected using a combination of the EN_CASCADE and the AGR
bits in the host interface, as stated in Table 4-8 below.

Table 4-8: GS2972 Audio Operating Mode Selection

Control Signals Operating Mode
EN_CASCADE=0, AGR=0 Normal Mode
EN_CASCADE=1, AGR=0 Cascade Mode

EN_CASCADE=0, AGR=1 Group Replacement Mode

EN_CASCADE=1, AGR=1 Group Replacement Mode
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4.7.7 Audio Packet Detection

The input video stream to the GS2972 may already contain embedded audio packets.

The GS2972 detects these embedded packets, and signals their presence to the host
interface. Register 404h is used for SD, register 803h is used for HD/3G.

4.7.8 Audio Packet Deletion

In Normal Mode (default), the GS2972 deletes all audio packets from the input video
data stream.

In Cascade Mode, the GS2972 does not delete any audio packets from the input video
data stream.

In Group Replacement Mode, the GS2972 does not delete any audio packets from the
input video data stream.

In all operating modes, the GS2972 deletes all audio packets from the input video stream
if any embedded audio packets do not fully comply with the SMPTE ST 291 standard.

4.7.9 Audio Packet Detection and Deletion

In SD modes, the first Ancillary Data Flag (ADF) must always be contiguous after the
EAV words. For HD mode, the first ADF must always be contiguous after the two line
CRC words.

Ancillary data packets with non-audio data ID words, such as arbitrary, EDH (SD only),
SDTI header and SMPTE ST 352, are not deleted from the data stream. On lines where
SMPTE ST 352 or SDTI header packets exist, the audio data packets must be contiguous
from the ST 352 and SDTI packets. If this is not the case, all existing audio data and
control packets will be deleted.

When CASCADE is set HIGH, all pre-existing audio data and control packets remain in
the video stream.

When the AGR bit in the host interface is set HIGH, Audio Group Replacement mode is
selected. In this mode, existing audio data and control packets are not deleted from the
data stream.

In cases where the ADF is not placed immediately after the CRC or EAV words, or there
are gaps between the packets, the audio core deletes all existing audio data and control
packets, regardless of the CASCADE or AGR setting. Figure 4-27 shows an example of
correct and incorrect placement of ancillary data packets for SD Mode.
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Figure 4-27: Ancillary Data Packet Placement Example for SD Mode

4.7.10 Audio Mute (Default Off)

The GS2972 mutes all of the input channels when the MUTE_ALL host interface bit is set
HIGH.

The GS2972 mutes any individual audio inputs as commanded by the following host
interface fields:

MUTE1 - Mute input channel 1
MUTE? - Mute input channel 2
MUTE3 - Mute input channel 3
MUTE4 - Mute input channel 4
MUTES - Mute input channel 5
MUTES® - Mute input channel 6
MUTE7 - Mute input channel 7
MUTES - Mute input channel 8
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4.7.11 Audio Channel Status

The GS2972 adds audio channel status to those audio input channels that do not use the
AES/EBU format.

The Audio Channel Status block complies with the AES3-1992 (ANSI S4.40-1992)
standard.

The GS2972 uses the ACSR[183:0] host interface field as the source of audio channel
status for those input channels that do not use the AES/EBU format.

The GS2972 replaces the Audio Channel Status block in all eight channels as
commanded by the ACS_REGEN host interface bit. The status block information is
supplied by the ACSR[183:0] host interface field.

The ACS_REGEN bit (SD core register 403h, HD/3G core register 802h) is set in two
states:

ACS_REGEN =0 -> Incoming Audio Channel Status is passed through the device to the
output. For IS audio formats, the transmitter will embed default audio channel status to
the output stream.

ACS_REGEN = 1 -> Channel Status is based on user-defined data stored in the ACSR.
With ACS_REGEN = 1, the GS2972 will serialize user-defined information to the output
data. The user-defined data is applied to the output when the following steps are
followed, and the time that the new status boundary occurs for the audio channel.

Audio channel status replacement follows the same procedure when replacing audio
channel status for either AES or I°S audio formats.

To replace audio channel status, the following procedure should be used:

1. Write the desired ACS data to the ACSR [183:0] (SD Core registers 420h-42Ch,
HD/3G Core registers 820h-82Ch).

2. Set ACS_REGEN bit = 1.

3. The Audio Channel Status on the serialized output will now contain the user
defined ACS data.

To replace audio channel status on the fly, the following procedure should be used:

1. Write the desired ACS data to the ACSR [183:0] (SD Core registers 420h-42Ch,
HD/3G Core registers 820h-82Ch)

2. Set ACS_REGEN bit = 1, if ACS_REGEN is already set, re-write ACS_REGEN =1
again.

3. The Audio Channel Status on the serialized output will now contain the
user-defined ACS data.

The GS2972 automatically calculates the CRC required for the Audio Channel Status
block.
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4.7.12 Audio Crosspoint

The GS2972 is capable of mapping any input channel to any Primary or Secondary
group channel.

Each group channel specifies the audio source using a 3-bit selector defined below in
Table 4-9:

Table 4-9: GS2972 SD Audio Crosspoint Channel Selection

Audio Source SD Selector HD/3G Selector
Input channel 1 000 000
Input channel 2 001 001
Input channel 3 010 010
Input channel 4 011 011
Input channel 5 100 100
Input channel 6 101 101
Input channel 7 110 110
Input channel 8 111 111

Each Primary and Secondary group channel specifies the audio source using the
following host interface fields:

Table 4-10: Audio Source Host Interface Fields

Host Interface Field Description Default
GPA_CH1_SRC[2:0] Primary Group Channel 1 Source Selector 000
GPA_CH2_SRC[2:0] Primary Group Channel 2 Source Selector 001
GPA_CH3_SRC[2:0] Primary Group Channel 3 Source Selector 010
GPA_CH4_SRC[2:0] Primary Group Channel 4 Source Selector 011
GPB_CH1_SRC[2:0] Secondary Group Channel 1 Source Selector 100
GPB_CH2_SRC[2:0] Secondary Group Channel 2 Source Selector 101
GPB_CH3_SRC[2:0] Secondary Group Channel 3 Source Selector 110
GPB_CH4_SRC[2:0] Secondary Group Channel 4 Source Selector 11

Audio channels can be paired only when both channels are derived from the same Word
Clock and are synchronous.

The same audio channel cannot be used in both Primary and Secondary groups at the
same time.

The GS2972 asserts the XPOINT_ERROR host interface bit if any audio channel is
programmed to be included in both the Primary and Secondary groups.
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4.7.13 Audio Word Clock

When the GS2972 combines two stereo pair inputs into one audio group, the format
allows for only one Word Clock, or sampling clock.

For the Primary group, the GS2972 uses the Word Clock associated with the source
selected by the GPA_WCLK_SRCJ[2:0] host interface field. If in SD mode, address 40Ch.
If in HD/3G mode, address 80Bh.

For the Secondary group, the GS2972 uses the Word Clock associated with the source
selected by the GPB_WCLK_SRCJ[2:0] host interface field. If in SD mode, address 40Dh.
If in HD/3G mode, address 80Ch.

For proper operation, the combined Stereo Pair inputs must have identical Word Clocks.
WCLK is not required for AES/EBU audio.

4.7.14 Channel & Group Activation

The GS2972 embeds Primary group packets when any of the following host interface
bits are set and the associated audio group enable pin is HIGH:

ACT1 Embed Primary group audio channel 1
ACT2 Embed Primary group audio channel 2
ACT3 Embed Primary group audio channel 3
ACT4 Embed Primary group audio channel 4

If none of the bits are set, then no audio will be embedded.

The GS2972 will embed Secondary group packets when any of the following host
interface bits are set and the associated audio group enable pin is HIGH:

ACT5 Embed Secondary group audio channel 1
ACT6 Embed Secondary group audio channel 2
ACT7 Embed Secondary group audio channel 3
ACT8 Embed Secondary group audio channel 4

When an embedded packet contains one or more channels with the ACTx bit set to zero,
the GS2972 replaces the data for those channels with null samples (all bits set to zero).

In the default state, the GS2972 embeds all audio channels in accordance with the
setting of the respective audio group enable pins of the device.
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4.7.15 Audio FIFO - SD

Each input channel has a First In First Out (FIFO) buffer that can hold up to 52 samples.

Samples are added (written) to the FIFO as they are received from the audio inputs.

Samples are removed (read) from the FIFO as they are embedded in audio data packets
and audio extended packets.

After power up, reset or clear, the FIFO is in the start-up state where it will output zeroes
until it has accumulated the start-up count of 26 samples.

When the start-up state ends, the buffer operates as a normal FIFO, and expects to
receive an equal number of read and write operations over the period of five frames. At
the end of five frames, the FIFO still has 26 samples in the buffer.

When the FIFO does not receive an equal number of read and write operations, the FIFO
checks for the overflow and underflow conditions.

When a sample is required for embedding into a packet and the FIFO is holding less than
6 samples, the GS2972 prevents the underflow condition by repeating the last sample
without removing a sample from the FIFO. Therefore, a sample will be duplicated.

When an input sample is received and the FIFO has room for less than six more samples,
the GS2972 prevents the overflow condition by discarding the sample. Therefore, a
sample will be dropped.

If 28 consecutive samples are duplicated or dropped, the audio FIFO is cleared and
placed into the start-up state.

If the CLEAR_AUDIO host interface bit is set, the audio FIFO is cleared and put into the
start-up state.

When the detected video standard changes, the audio FIFO is cleared and put into the
start-up state.

The buffer size and start-up count can be reduced using the OS_SEL host interface field,
as seen in Table 4-11 below:

Table 4-11: GS2972 SD Audio Buffer Size Selection

Address OS_SEL[1:0] Buffer Size Start-Up Count
00 52 samples (default) 26 samples
01 24 samples 12 samples
10 12 samples 6 samples
11 Reserved Reserved
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4.7.16 Audio FIFO - HD and 3G

For HD and 3G formats, the audio FIFO block is a maximum of seven samples deep.
According to SMPTE ST 299, audio samples are multiplexed immediately in the next
HANC region after the audio sample occurs. A buffer size of seven samples takes into
account that there are no samples after the switching line (for one line) and the
worst-case video standard of 720p/24, plus a one-sample safety margin.

Due to the sample distribution used in HD video standards and the size of the buffer in
HD mode, no checking is made for buffer underflow/overflow conditions. The pointers
should maintain a variable offset between 0 and 6.

4.7.17 Five-frame Sequence Detection - SD

The GS2972 detects the frame sequence that describes the sample distribution for
synchronous audio.

The frame sequence is used in the generation of audio control packets; where the Audio
Frame Number (AFN) field describes the position of the current frame within the frame
sequence.

The frame sequence is also used in the generation of Audio Sample Distribution for
formats with 525 lines. Each frame has 1602 samples or 1601 samples, depending upon
the frame sequence.

The GS2972 sets the AFN of the Primary group control packets to zero, unless the
AFNA_AUTO host interface bit (400h bit 7) is set to produce automatic AFN generation.

The Multiplexer sets the AFN of the Secondary group control packets to zero unless the
AFNB_AUTO host interface bit (800h bit 10) is set to produce automatic AFN generation.

When the frame rate is 25Hz, every frame has 1920 samples and the AFN is always set
to one.

When the frame rate is 29.97Hz, an even number of samples (8008) are distributed over
five frames in the following sequence:

1602 1601 1602 1601 1602

The GS2972 sets the AFN field to a number between one and five, depending on where
the current frame lies within the sequence.

The GS2972 adds the offset specified in the AFN_OFS host interface field (400h bits 6-4)
to the generated AFN. The result of the addition wraps around such that the AFN will
always be in the range of one to five.
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4.7.17.1 525-Line Audio Sample Distribution

As per the SMPTE ST 272 standard, the following sample distribution allows the
embedding of 16 channels (4 audio groups) of 24-bit sampled audio into the HANC of
525-line based video formats.

The sample distribution is established for Group One and then offset by one line for each
subsequent group. The sample distribution is as follows (start line is 12):

{13110%9) (141,131%) 2,141,131 1-9),[01,1313+O) (141,131 %) 2, [4/31,131*2, 41,3149 [0])°

[#] = Number of samples / line

[4/3] = One line with either 3 or 4 samples depending on five-frame sequence

#) — Number of times to repeat the sequence. When this # is 0, no samples are inserted
G = Audio group number from 1 to 4

{...}5 = 5-frame sequence as shown in Table 4-12:

Table 4-12: GS2972 SD Audio Five Frame Sequence Sample Count

Frame Number of Samples
1 1602
2 1601
3 1602
4 1601
5 1602

The following tables show the audio sample distribution for each of the four audio
groups.

Each distribution has 525 lines.

Each distribution has 1602 samples or 1601 samples, based on the frame number in the
five-frame sequence.

When 1602 samples are required in a frame, the [4/3] term represents a line with four
samples.

When 1601 samples are required in a frame, the [4/3] term represents a line with three
samples.

Table 4-13: GS2972 SD Audio Group 1 Audio Sample Distribution - 525 line

[316),[4],[3]® 01,310 (141,131 [41,1319  [0],[31® (141,315 [4/3],[3]®

Samples 31 33 735 34 12 735 22/21
Lines 10 12 240 11 5 240 7
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Table 4-14: GS2972 SD Audio Group 2 Audio Sample Distribution - 525 line

1317,[4],[31@ [01,[3112 (141315 [41,131® [01,[31® (141,315 [4/31,131®

Samples 31 36 735 31 15 735 19/18

Lines 10 13 240 10 6 240 6

Table 4-15: GS2972 SD Audio Group 3 Audio Sample Distribution - 525 line

319,141,131V 0131 (41131 [41,[31® [0L[31®  ([41.[3]"%)" [4/31,[31¥

Samples 31 39 735 28 21 735 16/15

Lines 10 14 240 9 7 240 5

Table 4-16: GS2972 SD Audio Group 4 Audio Sample Distribution - 525 line

[319,41,131@ 0131 (41131 (41,317 [01,[317 ([41.131"%)"5 [4/31,131®

Samples 31 42 735 25 21 735 13/12

Lines 10 15 240 8 8 240 4

4.7.17.2 625-Line Audio Sample Distribution

The GS2972 uses the following sample distribution to maximize the available space in
the Ancillary Data region.

Note: the following formula starts from line 1:

e [#] represents one line with # samples

e (#) represents the number of times to repeat the line sequence
e [3](0) represents no lines and no samples

¢ Gisthe audio group number from one to four

The following tables show the audio sample distribution for each of the four audio
groups:

Each distribution has 625 lines.

Each distribution has 1920 samples.

Table 4-17: GS2972 SD Audio Group 1 Audio Sample Distribution - 625 line

131 [01,[31© (141,131')%5 (41,1317 [01,[31© ([41.31')%* [41,1311®
Samples 18 0 925 37 0 888 52
Lines 6 1 300 12 1 288 17
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Table 4-18: GS2972 SD Audio Group 2 Audio Sample Distribution - 625 line

B1° 031" (141.31""* [41,[317 (01,131 (41131 [41,[31"
Samples 18 3 925 34 3 888 49
Lines 6 2 300 11 2 288 16
Table 4-19: GS2972 SD Audio Group 3 Audio Sample Distribution - 625 line
[81°  [01i3]? (141.131"")* [41,13]® [01,i31@ (141.131""* [41,[317%
Samples 18 6 925 31 6 888 46
Lines 6 3 300 10 3 288 15
Table 4-20: GS2972 SD Audio Group 4 Audio Sample Distribution - 625 line
[B1°  [01.131® (141.131"")> [41,131® [01,i31® (141131 41,1312
Samples 18 9 925 28 9 888 43
Lines 6 4 300 9 4 288 14
4.7.18 Frame Sequence Detection - HD/3G
The GS2972 detects the frame sequence that describes the sample distribution for
synchronous audio.
The frame sequence is only used in the generation of audio control packets; where the
Audio Frame Number (AFN) field describes the position of the current frame within the
frame sequence.
The GS2972 sets the AFN of the Primary group control packets to zero when the ASXA
host interface bit is set for asynchronous audio. The GS2972 sets the AFN of the Primary
group control packets to zero, unless the AFNA_AUTO host interface bit is set to produce
automatic AFN generation.
The GS2972 sets the AFN of the Secondary group control packets to zero, when the
ASXB host interface bit is set for asynchronous audio. The GS2972 sets the AFN of the
Secondary group control packets to zero, unless the AFNB_AUTO host interface bitis set
to produce automatic AFN generation.
The GS2972 sets the AFN to one when every frame has the same number of samples:
Frame Rate 23.976Hz - Each frame has exactly 2002 samples
Frame Rate 24.000Hz - Each frame has exactly 2000 samples
Frame Rate 25.000Hz - Each frame has exactly 1920 samples
Frame Rate 30.000Hz - Each frame has exactly 1600 samples
Frame Rate 50.000Hz - Each frame has exactly 960 samples
Frame Rate 60.000Hz - Each frame has exactly 800 samples
GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 60 of 125

SMPTE Audio & Video Support
Final Data Sheet Rev.9
GENDOC-047479 September 2013


http://www.semtech.com/

When the frame rate is 29.97Hz, an even number of samples (8008) are distributed over
five frames in the following sequence:

1602 1601 1602 1601 1602

When the frame rate is 59.94Hz, an even number of samples (4004) are distributed over
five frames in the following sequence:

801 800801 801 801

The GS2972 sets the AFN field to a number between one and five, depending on where
the current frame lies within the sequence.

The GS2972 adds the offset specified in the AFN_OFS host interface field to the
generated AFN. The result of the addition wraps around such that the AFN will always
be in the range of one to five.

4.7.19 ECC Error Detection and Correction

The GS2972 generates the error detection and correction fields in the audio data
packets.

The error detection and correction complies with SMPTE ST 299.

4.7.20 Audio Control Packet Insertion - SD

The GS2972 embeds audio control packets associated with the Primary Group audio and
the Secondary Group audio.

The Primary Group audio to be embedded is specified using the IDA[1:0] host interface
field (Address 400h).

The Secondary Group audio to be embedded is specified using the IDB[1:0] host
interface field.

The Primary Group audio control packets is embedded as commanded by the CTRA_ON
host interface bit. (Default is ON)

The Secondary Group audio control packets is embedded as commanded by the
CTRB_ON host interface bit. (Default is ON)

The Primary Group audio control packets is replaced as commanded by the CTR_AGR
host interface bit. (Default is OFF)

The Secondary Group audio control packetsis replaced as commanded by the CTR_AGR
and ONE_AGR host interface bits. (Default is OFF)

The contents of the Primary Group audio control packet is specified using the following
host interface fields:

AFNA_AUTO Primary Group audio frame number generation.
EBIT1A Primary Group delay valid flag for channel 1.
DEL1A[25:0] Primary Group delay for channel 1.

EBIT2A Primary Group delay valid flag for channel 2.
DEL2A[25:0] Primary Group delay for channel 2.

EBIT3A Primary Group delay valid flag for channel 3.
DEL3A[25:0] Primary Group delay for channel 3.

EBIT4A Primary Group delay valid flag for channel 4.
DEL4A[25:0] Primary Group delay for channel 4.
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The contents of the Secondary Group audio control packet is specified using the
following host interface fields:

AFNB_AUTO Secondary Group audio frame number generation.
EBIT1B Secondary Group delay valid flag for channel 1.
DEL1B[25:0] Secondary Group delay for channel 1.

EBIT2B Secondary Group delay valid flag for channel 2.
DEL2B[25:0] Secondary Group delay for channel 2.

EBIT3B Secondary Group delay valid flag for channel 3.
DEL3B[25:0] Secondary Group delay for channel 3.

EBIT4B Secondary Group delay valid flag for channel 4.
DEL4B[25:0] Secondary Group delay for channel 4.

4.7.21 Audio Control Packet Insertion - HD and 3G

The GS2972 embeds audio control packets associated with the Primary Group audio and
the Secondary Group audio.

The Primary Group audio to be embedded is specified using the IDA[1:0] host interface
field. (Default is 00 in NORMAL mode).

The Secondary Group audio to be embedded is specified using the IDB[1:0] host
interface field. (Default is 01 in NORMAL mode).

The Primary Group audio control packets are embedded as commanded by the
CTRA_ON host interface bit. (Default is 1).

The Secondary Group audio control packets are embedded as commanded by the
CTRB_ON host interface bit. (Default is 1).

The Primary Group audio control packets are replaced as commanded by the CTR_AGR
host interface bit. (Default is 0).

The Secondary Group audio control packets are replaced as commanded by the
CTR_AGR and ONE_AGR host interface bits. (Default is 0).

The Primary Group audio control packets are not embedded or replaced unless one or
more of the ACT1, ACT2, ACT3 or ACT4 host interface bits are set.

The Secondary Group audio control packets are not embedded or replaced unless one
or more of the ACT5, ACT6, ACT7 or ACT8 host interface bits are set.

The contents of the Primary Group audio control packet is specified using the following
host interface fields:

AFNA_AUTO - Primary Group audio frame number auto-generation.
ASXA - Primary Group asynchronous mode.

DEL1_2A[25:0] - Primary Group audio delay for channels 1 and 2.
DEL3_4A[25:0] - Primary Group audio delay for channels 3 and 4.

The contents of the Secondary Group audio control packet is specified using the
following host interface fields:

AFNB_AUTO - Secondary Group audio frame number auto-generation.
ASXB - Secondary Group asynchronous mode.

DEL1_2B[25:0] - Secondary Group audio delay for channels 1 and 2.
DEL3_4B[25:0] - Secondary Group audio delay for channels 3 and 4.
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4.7.22 Audio Data Packet Insertion

In Normal Mode, the GS2972 embeds audio data packets into a space where all
pre-existing embedded audio data packets have been removed.

In Cascade Mode, the GS2972 embeds audio data packets contiguously after all of the
pre-existing audio data packets. The GS2972 does not replace any pre-existing audio
data packets with new audio packets, even if the new audio packets have the same
group number. In this situation, the new audio data packets are appended to the last
packet, and there is an illegal mix of different groups using the same group number. This
condition will be indicated by the following host interface bits:

¢+ MUX_ERRA: Set in Cascade Mode when Primary Group audio data packets are
added to video that already contains audio data packets with the same group
number

¢+ MUX_ERRB: Set in Cascade Mode when Secondary Group audio data packets
are added to video that already contains audio data packets with the same group
number

In Group Replacement Mode the GS2972 embeds audio data packets and sorts all of the
embedded audio data packets in order of group number. If there are any pre-existing
audio data packets with the same group number as the new audio packets, then the
pre-existing packets will be replaced.

In Group Replacement Mode the GS2972 replaces only the Primary Group audio if the
ONE_AGR host interface bit is set.

The GS2972 deletes arbitrary data packets if there is not enough room in the horizontal
ancillary data space to embed the selected audio data packets.

The GS2972 does not embed audio data packets when there is insufficient room in the
horizontal ancillary data space after deleting arbitrary data packets.

4.7.22.1 Audio Data Packet Insertion - SD only
The GS2972 embeds the audio channels specified by the ACT[8:1] host interface fields.
The GS2972 detects and preserves embedded EDH packets.

The GS2972 generates extended packets for 24-bit audio when the AUDIO_24BIT host
interface bit is set.

4.7.22.2 Blanking Values Following Audio Data Packet Insertion

For 3G Level A, Level B dual-stream, and Level B dual-link Y'C'gC' 4:2:2 10-bit formats,
the audio insertion block will insert blanking data in accordance with the original video
format.

For all other video formats (for example: RGB 4:4:4 10-bit or 12-bit, Y'C'gC’g 12-bit), the
audio block will insert blanking values of 200h and 040h, which may not match the
blanking data of the original format.
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4.7.23 Audio Interrupt Control

The GS2972 will assert the interrupt signal when an internal interrupt condition
becomes true and the type of interrupt is enabled.

The following host interface bits enable the various interrupt sources:

Table 4-21: Audio Interrupt Control — Host Interface Bit Description

Bit Name Description Bit Address (SD) B;Lgcgi?’rg;s
EN_NO_VIDEO Asserts interrupt when video format is unknown 40Eh-14 80Dh-14
EN_ACPG1_DET  Asserts interrupt when ACPG1_DET flag is set 40Eh-4 80Dh-4
EN_ACPG2_DET  Asserts interrupt when ACPG2_DET flag is set 40Eh-5 80Dh-5
EN_ACPG3_DET  Asserts interrupt when ACPG3_DET flag is set 40Eh-6 80Dh-6
EN_ACPG4_DET  Asserts interrupt when ACPG4_DET flag is set 40Eh-7 80Dh-7
EN_ADPG1_DET  Asserts interrupt when ADPG1_DET flag is set 40Eh-0 80Dh-0
EN_ADPG2_DET  Asserts interrupt when ADPG2_DET flag is set 40Eh-1 80Dh-1
EN_ADPG3_DET  Asserts interrupt when ADPG3_DET flag is set 40Eh-2 80Dh-2
EN_ADPGA4_DET  Asserts interrupt when ADPG4_DET flag is set 40Eh-3 80Dh-3
EN_AES_ERRA Asserts interrupt when AES_ERRA flag is set 40Eh-8 80Dh-8
EN_AES_ERRB Asserts interrupt when AES_ERRB flag is set 40Eh-9 80Dh-9
EN_AES_ERRC Asserts interrupt when AES_ERRC flag is set 40Eh-10 80Dh-10
EN_AES_ERRD Asserts interrupt when AES_ERRD flag is set 40Eh-11 80Dh-11
EN_MUX_ERRA  Asserts interrupt when MUX_ERRA flag is set 40Eh-12 80Dh-12
EN_MUX_ERRB Asserts interrupt when MUX_ERRB flag is set 40Eh-13 80Dh-13
By default, the interrupts are all disabled.
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4.8 ANC Data Insertion

Horizontal or vertical ancillary data words may be inserted on up to four different lines
per video frame.

Upto 512 data words may be inserted per frame with all Data Words - including the ANC
packet ADF, DBN, DCNT, DID, SDID and CSUM words - being provided by the user via
host interface configuration.

The CSUM word is re-calculated and inserted by the ANC Data Checksum Calculation
and Insertion function.

Note that any value may be used for the CSUM word, provided that it is outside the
protected ranges from 000h to 003h and from 3FCh to 3FFh. If a CSUM value in either of
these ranges is used, it will not be corrected by the device.

The GS2972 does not provide error checking or correction to the ANC data provided by
user via the host interface. It is the responsibility of the user to ensure that all data
provided for insertion is fully standard compliant.

In 3G Level A mode, ancillary data packets are inserted into Data Stream One or Data
Stream Two as selected by the host interface. The defaultinsertion will be in Data Stream
One. See address 02Dh, STREAM_TYPE1_LINE_X.

In 3G Level B mode, ancillary data packets are inserted into the Y or C video stream of
Link A or Link B as selected by the user in the host interface. The default insertion will
beinthe Y video stream of Link A. For Link A or Link B, see Register 02Dh. For Y or C, see
Registers 026h, 028h, 02Ah and 02Ch.

In HD mode, ANC data packets are inserted into the Y or C video stream, as selected via
the host interface. The default insertion will be in the Y stream. For Y or C, see Registers
026h, 028h, 02Ah and 02Ch.

In SD mode, the ANC data packets are inserted into the multiplexed CbYCr data stream.

ANC data insertion only takes place if the IOPROC_EN/DIS pin is HIGH and
SMPTE_BYPASS is HIGH.

In addition to this, the GS2972 requires the ANC_INS bit to be set LOW in the IOPROC
register.

The ANC_PACKET_BANK register (040h - 13Fh) is used to program the ANC data words
for ANC data insertion.

4.8.1 ANC Insertion Operating Modes

User selection of one of the two operating modes is provided through host interface
configuration, using the ANC_INS_MODE register bit (see Table 4-34: Video Core
Configuration and Status Registers).

The supported operating modes are Concatenated mode and Separate Line operating
mode.

By default (at power up or after system reset), the Separate Line operating mode is
enabled.

Ancillary data packets are programmed into the ANC_PACKET_BANK host register at
addresses 040h to 13Fh.
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4.8.1.1 Separate Line Operating Mode

In Separate Line mode, it is possible to insert horizontal or vertical ancillary data on up
to four lines per video frame. In Separate Line mode, the ANC_PACKET_BANK bits are
separated in four sections. Each section consists of 64 x 16-bit registers.
ANC_PACKET_BANK 1 uses registers 040h to 07Fh. ANC_PACKET_BANK_2 uses
registers 080h to 0BFh. ANC_PACKET_BANK_3 uses registers 0COh to OFFh.
ANC_PACKET_BANK_ 4 uses registers 100h to 13Fh. HANC or VANC can be specified,
independently of each other, on a per-line basis. 025h FIRST_LINE_NUMBER, 027h
SECOND_LINE_NUMBER, 029h THIRD_LINE_NUMBER and 02Bh
FOURTH_LINE_NUMBER. For each of the four video lines, up to 128 x 8-bit HANC or
VANC data words can be inserted. Separate Line mode is selected by setting the
ANC_INS_MODE bit in the host interface LOW. By default, at power up, Separate Line
mode is selected.

The lines on which ancillary data is to be inserted is programmed in the host register
addresses 025h to 02Ch.

For HD formats, the stream into which the ancillary data is to be inserted (Luma or
Chroma) is also programmed in these register addresses.

The non-zero video line numbers on which to insert the ancillary data, the ancillary data
type (HANC or VANC), and the total number of words to insert per line must be provided
via the host interface (see Section 4.14). At power up, or after system reset, all ancillary
data insertion line numbers and total number of words default to zero.

If the total number of Data Words specified per line exceeds 128 only the first 128 Data
Words will be inserted, the rest will be ignored.

The data words are programmed as two 8-bit values per address, starting at host
interface address 040h in the ANC_PACKET_BANK register (see Table 4-34).

The device automatically converts the provided 8-bit Data Words into the 10-bit data,
formatted according to SMPTE ST 291 prior to insertion.

4.8.1.2 Concatenated Operating Mode

In Concatenated mode, it is possible to insert up to 512 8-bit horizontal or vertical
ancillary Data Words on one line per video frame. Concatenated Line mode can be
selected by setting the ANC_INS_MODE bit in the host interface HIGH. By default, at
power up, Separate Line mode is selected.

In Concatenated mode, only the FIRST_LINE registers of the host interface need to be
programmed (addresses 025h and 026h). See Table 4-34.

The non-zero video line number on which to insert the ancillary data, the ancillary data
type (HANC or VANC), and the total number of words to insert must be provided via the
host interface. At power up, or after system reset, the ancillary data insertion line
number and total number of words default to zero.

If the total number of data words specified exceeds 512 only the first 512 Data Words
will be inserted, the rest will be ignored.

The data words are programmed as two 8-bit values per address, starting at host
interface address 040h in the ANC_PACKET_BANK register. See Table 4-34.

The device automatically converts the provided 8-bit data words into the 10-bit data
formatted according to SMPTE ST 291 prior to insertion.
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4.8.2 3G ANC Insertion

4.8.2.1 Level A Mode

When operating in 3G (RATE _SEL0 = LOW, RATE_SEL1 = HIGH) Level A mode, the
GS2972 inserts VANC or HANC data packets into Data Stream One (default) or Data
Stream Two.

The data stream for insertion is selectable for each of the ANC insertion lines selected via
the host interface. Data Stream One is selected when the STREAM_TYPE_1 bit in the
register associated with the insertion line is set LOW (default). Data Stream Two is
selected when the STREAM_TYPE_1 bit associated with the insertion line is set HIGH.

ANC data should be placed in DS1 first in Level A mode, and only in DS2 as an overflow
if DS1 is full. Data insertion starts at the first available location in the HANC space
following any audio and pre-existing arbitrary data packets.

All Data Words identified by the user are inserted in a contiguous fashion starting at the
first available data space. HANC data insertion terminates when all Data Words
identified by the user have been inserted; or by the start of the four word TRS SAV code,
regardless of the number of Data Words actually inserted. The rest of the packet will be
ignored.

Vertical Ancillary data (VANC), is inserted into the data stream on the video line(s)
defined by the user. Data insertion starts at the first active pixel immediately following
the last word of the TRS SAV code.

All Data Words identified by the user are inserted in a contiguous fashion, starting at the
first active pixel. VANC data insertion terminates when all data words identified by the
user have been inserted; or by the start of the four word TRS EAV code, regardless of the
number of Data Words actually inserted.

The total number of Data Words to be inserted and the line number on which the ANC
data insertion takes place is provided by the user via the host interface as part of the
configuration of the ANC data insertion function.

The user data for insertion is provided via the host interface register STREAM_TYPE_1
(02Dh).
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4.8.2.2 Level B Mode

When operating in 3G (RATE_SELO = LOW, RATE_SEL1 = HIGH) Level B mode, the
GS2972 inserts VANC or HANC data packets into either the Y or C data stream of Data
Stream One (default) or Data Stream Two, as selected by the STREAM_TYPE_1 bit in the
host interface on a per line basis.

By default (at power up or after system reset), all ANC data insertion takes place in the Y
data stream of Data Stream One.

The user can select between the Y or C data stream for insertion on a per line basis in
Separate Line mode. The Y data stream is selected when the STREAM_TYPE_0 bitis LOW
(default). The C data stream is selected when the STREAM_TYPE_O0 bit is HIGH.

The user can select between the Y or C data stream for insertion on a single line basis in
Concatenated mode. The Y data stream is selected when the STREAM_TYPE_O0 bit is
LOW (default). The C data stream is selected when the STREAM_TYPE_0 bit is HIGH.

Horizontal Ancillary data (HANC), is inserted into the Y or C data stream on the video
line(s) defined by the user.

Data insertion starts at the first available location in the HANC space following any
audio and pre-existing arbitrary data packets. All Data Words identified by the user are
inserted in a contiguous fashion, starting at the first available data space.

HANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS SAV code, regardless of the number of data
words actually inserted.

Vertical Ancillary data (VANC), is inserted into the Y or C data stream on the video line(s)
defined by the user.

Data insertion starts at the first active pixel immediately following the last word of the
TRS SAV code. All Data Words identified by the user are inserted in a contiguous fashion
starting at the first active pixel.

VANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS EAV code, regardless of the number of Data
Words actually inserted.

The total number of data words to be inserted and line number on which ANC data
insertion takes place is provided by the user via the host interface as part of the
configuration of the ANC data insertion function.

The user data for insertion is provided via the host interface. STREAM_TYPE_1 = address
02Dh, STREAM_TYPE_O for the four lines of insertion is at addresses 026h (bit 14), 028h
(bit 14), 02Ah (bit 14) and 02Ch (bit 14).
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4.8.3 HD ANC Insertion

When operating in HD mode (RATE_SELO = LOW, RATE_SEL1 = LOW), the GS2972
inserts VANC or HANC data packets into either the Y data stream or C data stream.

By default (at power up or after system reset), all ANC data insertion takes place in the Y
data stream.

The user can select between Y or C data stream for insertion on a per line basis in
Separate Line mode. The Y data stream is selected when the STREAM_TYPE_0 bitis LOW
(default). The C data stream is selected when the STREAM_TYPE_0 bit is HIGH.

The user can select between Y or C data stream for insertion on a single line basis in
Concatenated mode. The Y data stream is selected when the STREAM_TYPE_O0 bit is
LOW (default). The C data stream is selected when the STREAM_TYPE_0 bit is HIGH.

Horizontal Ancillary data (HANC), is inserted into the Y or C data stream on the video
line(s) defined by the user.

Data insertion starts at the first available location in the HANC space, following any
audio and pre-existing arbitrary data packets. All Data Words identified by the user are
inserted in a contiguous fashion starting at the first available data space.

HANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS SAV code, regardless of the number of Data
Words actually inserted.

Vertical Ancillary data (VANC), is inserted into the Y or C data stream on the video line(s)
defined by the user.

Data insertion starts at the first active pixel immediately following the last word of the
TRS SAV code. All Data Words identified by the user are inserted in a contiguous
fashion, starting at the first active pixel.

VANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS EAV code, regardless of the number of Data
Words actually inserted.

The total number of Data Words to be inserted and the line number on which ANC data
insertion takes place is provided by the user via the host interface as part of the
configuration of the ANC data insertion function.

The user data for insertion is provided via host interface configuration.
STREAM_TYPE_1 = address 02Dh, STREAM_TYPE_O for the four lines of insertion is at
addresses 026h (bit 14), 028h (bit 14), 02Ah (bit 14) and 02Ch (bit 14).
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4.8.4 SD ANC Insertion

When operating in SD mode (RATE_SELO = HIGH), the GS2972 inserts VANC or HANC
data packets into the multiplexed CbYCr data stream.

Horizontal Ancillary data (HANC), is inserted on the video line(s) defined by the user.

Data insertion starts at the first available location in the HANC space following any
audio and pre-existing arbitrary data packets. All Data Words identified by the user are
inserted in a contiguous fashion, starting at the first available data space.

HANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS SAV code, regardless of the number of Data
Words actually inserted.

For the case where HANC data insertion is required on the same line as the EDH packet,
data insertion is terminated by the start of the EDH packet, regardless of the number of
Data Words actually inserted.

Vertical Ancillary data (VANC), is inserted into the data stream on the video line(s)
defined by the user.

Data insertion starts at the first active Cb pixel immediately following the last word of
the TRS SAV code. All data words identified by the user are inserted in a contiguous
fashion, starting at the first active pixel.

VANC data insertion terminates when all Data Words identified by the user have been
inserted; or by the start of the four word TRS EAV code, regardless of the number of Data
Words actually inserted.

The total number of data words to be inserted and the line number on which ANC data
insertion takes place is provided by the user via the host interface as part of the
configuration of the ANC data insertion function.

The user data for insertion is provided via host interface configuration.
STREAM_TYPE_1 = address 02Dh, STREAM_TYPE_0 for the four lines of insertion is at
addresses 026h (bit 14), 028h (bit 14), 02Ah (bit 14) and 02Ch (bit 14).
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4.9 Additional Processing Functions

The GS2972 contains a number of signal processing features. These features are only
enabled in SMPTE mode of operation (SMPTE_BYPASS = HIGH), and when I/O
processing is enabled (IOPROC_EN/DIS = HIGH).

Signal processing features include:

e TRS generation and insertion

e Line number calculation and insertion

¢ Line based CRC calculation and insertion

e Illegal code re-mapping

e SMPTE ST 352 payload identifier packet insertion
e ANC checksum calculation and correction

e EDH generation and insertion

¢ Audio Embedding

e SMPTE ST 372 conversion

To enable these features in the GS2972, the SMPTE_BYPASS pin must be HIGH, the
IOPROC_EN/DIS pin must be HIGH and the individual feature must be enabled via bits
setin the IOPROC register of the host interface. By default, all of the processing features
are enabled, except for SMPTE ST 372 conversion.

4.9.1 Video Format Detection

By using the timing parameters extracted from the received TRS signals, or the supplied
external timing signals, the GS2972 calculates the video format.

The total samples per line, active samples per line, total lines per field/frame, and active
lines per field/frame are measured and reported to the user via the four
RASTER_STRUC_X registers in the host interface.

These line and sample count registers are updated once per frame at the end of line 12.
The RASTER_STRUC_X registers also contain two status bits: STD_LOCK and INT/PROG.

The STD_LOCK bit is set HIGH whenever the automatic video format detection circuit
has achieved full synchronization.

The INT/PROG bit is set LOW if the detected video standard is Progressive, and is set
HIGH if the detected video standard is Interlaced.

The Gennum video standard code (VD_STD), as used in the GS2972, GS1582 and
GS1572, is included in Table 4-22 for reference purposes.
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Table 4-22: Supported Video Standards

ACTIVE LENGTH LENGTH SMPTE Gennum
STZ“'::ELERD VIDEO OF OF ACTIVE S;&Lﬁs ST352 VD_STD RS’:-[E—
AREA HANC VIDEO LINES [4:0]
ST 428.1 2048x1080/24 (1:1) 690 2048 2750 10 1Ch 1
ST 428.1 2048x1080/25 (1:1) 580 2048 2640 10 1Ch 1
. 1
ST 425 (3g)  1920x1080/60 (1:1) 268 1920 2200 10 (18) 0Bh 1
4:2:2 1920x1080/50 (1:1) 708 1920 2640 10 (18)’ 0Dh 1
1920x1080/60 (2:1) or 5 R 5200 10,572 oAh :
1920x1080/30 (PsF) 268 1920 ’
1920x1080/50 (2:1) or
7082 19202 2640 10, 572 0Ch 1
1920x1080/25 (PsF)
1280x720/60 (1:1) 3582 12802 1650 10 (13)! 00h 1
. 2 2 1
ST 425 (3G) 1280x720/50 (1:1) 688 1280 1980 10 (13) 04h 1
4:4:4
1920x1080/30 (1:1) 2682 19202 2200 10 (18)" 0Bh 1
1920x1080/25 (1:1) 7082 19202 2640 10 (18)" 0Dh 1
1280x720/25 (1:1) 26682 12802 3960 10 (13)" 06h 1
1920x1080/24 (1:1) 8182 19202 2750 10 (18)" 10h 1
1280x720/24 (1:1) 28332 12802 4125 10 (13)" 08h 1
ST260 (HD)  1920x1035/60 (2:1) 268 1920 2200 10, 572 15h 0
ST295 (HD)  1920x1080/50 (2:1) 444 1920 2376 10, 572 14h 0
1920x1080/60 (2:1) or
268 1920 2200 10, 572 0Ah 0
1920x1080/30 (PsF)
1920x1080/50 (2:1) or
708 1920 2640 10, 572 0Ch 0
1920x1080/25 (PsF)
1920x1080/30 (1:1) 268 1920 2200 10 (18)" 0Bh 0
1920x1080/25 (1:1) 708 1920 2640 10 (18)" 0Dh 0
ST274(HD)  1920x1080/24 (1:1) 818 1920 2750 10 (18)! 10h 0
1920x1080/24 (PsF) 818 1920 2750 10, 572 11h 0
1920x1080/25 (1:1) — EM 324 2304 2640 10 (18)" OEh 0
1920x1080/25 (PsF) — EM 324 2304 2640 10, 572 OFh 0
1920x1080/24 (1:1) - EM 338 2400 2750 10 (18)" 12h 0
1920x1080/24 (PsF) — EM 338 2400 2750 10, 572 13h 0
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Table 4-22: Supported Video Standards (Continued)

SMPTE ACTIVE LENGTH LENGTH TOTAL SMPTE Gennum RATE
STANDARD VIDEO OF OF ACTIVE SAMPLES ST 352 VD_STD SEL1
AREA HANC VIDEO LINES [4:0]
1280x720/30 (1:1) 2008 1280 3300 10 (13)" 02h 0
1280x720/30 (1:1) — EM 408 2880 3300 10 (13)" 03h 0
1280x720/50 (1:1) 688 1280 1980 10 (13)" 04h 0
1280x720/50 (1:1) - EM 240 1728 1980 10 (13)" 05h 0
1280x720/25 (1:1) 2668 1280 3960 10 (13)" 06h 0
ST 296 (HD)
1280x720/25 (1:1) - EM 492 3456 3960 10 (13)" 07h 0
1280x720/24 (1:1) 2833 1280 4125 10 (13)" 08h 0
1280x720/24 (1:1) — EM 513 3600 4125 10 (13)" 09h 0
1280x720/60 (1:1) 358 1280 1650 10 (13)" 00h 0
1280x720/60 (1:1) — EM 198 1440 1650 10 (13)" 01h 0
1440x487/60 (2:1)
. . 268 1440 1716 13, 276 16h X
(Or dual link progressive)
ST125(sD)  1440x507/60 (2:1) 268 1440 1716 13,276 17h X
525-line 487 generic - - 1716 13, 276 19h X
525-line 507 generic - - 1716 13, 276 1Bh X
1440x576/50 2:1) 280 1440 1728 9, 322 18h X
ITU-RBT.656  (Or dual link progressive) '
(SD)
625-line generic (EM) - - 1728 9, 322 1Ah X
Unknown HD  RATE_SELO =0 - - - - 1Dh
Unknown SD RATE_SELO =1 - - - - 1Eh X
Unknown 3G RATE_SELO =0 - - - - 1Fh 1
Notes:

1. The Line Numbers in brackets refer to version zero SMPTE ST 352 packet locations, if they are different from version 1.
2. The part may provide full or limited functionality with standards that are not included in this table. Please consult a Semtech technical
representative.

By default (at power up or after system reset), the four RASTER_STRUC_X, STD_LOCK
and INT/PROG registers are set to zero. These registers are also cleared when the
SMPTE_BYPASS pin is LOW, or the LOCKED pin is LOW.

Note 1: The Line Numbers in brackets refer to Version zero SMPTE ST 352 packet
locations, if they are different from the Version one locations.

Note 2: 3G formats cannot be fully determined from these measurements. Their
detailed information will be derived from SMPTE ST 352 packets, which must be in the
video stream as a mandatory requirement of the SMPTE ST 424 specification, as
described below.
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4.9.2 3G Format Detection

Format detection is more difficult for 3G signals, as there are two levels of signal (Level
A and Level B) and multiple mappings within each level. Timing information is not
sufficient to fully decode the video format.

For this reason SMPTE ST 352 video payload identifier packets are mandatory for all
SMPTE ST 424 serial signals.

Note: The only exception is when the SMPTE ST 425 mapping is Level B twin
SMPTE ST 292 streams, and one or both of the SMPTE ST 292 streams carries HD-SDTI
data. In this case the HD-SDTI header packets are used for payload identification.

4.9.2.1 Level A and Level B Signals:

The GS2972 uses SMPTE ST 352 packets to determine the video format. The
SMPTE ST 352 packets used for format detection will either be:

e  When the 352_INS (address 000h bit 6) bit is LOW, then if either bit 6 or 7 of address
20Ah are HIGH, the format is 3G Level B. If both are LOW, then it will look at the
information programmed at address 00Ah VIDEO_FORMAT_OUT_DS1_X. See
SMPTE ST 425 Standard for details.

¢  When the bit is HIGH, the format is 3G Level A.
Extraction of SMPTE ST 352 packets cannot be done in 3G Level B.

The GS2972 uses the programmed SMPTE ST 352 packets if the 352_INS register bit in
the IOPROC register is HIGH.

If there are no SMPTE ST 352 packets embedded in the input signal, and the user does
not embed SMPTE ST 352 packets from the host interface, the GS2972 assumes an input
signal of 1080p/50 or 1080p/59.94. The GS2972 uses information from the
RASTER_STRUC_X registers to select between these two frame rates.

For Level B inputs, the GS2972 does not extract the SMPTE ST 352 packets from the
parallel input. The only source of SMPTE ST 352 packets in Level B mode, to be used for
format detection and for embedding in the output data streams, is from the user
programmed registers in the host interface.

Note: If proper SMPTE video is applied and then removed from the input, the device
does not flag that the H_LOCK, V_LOCK, VD_SDT etc. has changed (been lost). This is the
case for either TRS detect or HVF modes. This problem occurs only when the video data
is removed, but not the PCLK. Usually, when a video signal is removed, it includes the
clock, the video data, as well as the H, V, F as a whole. So the scenario is not likely to
occur.
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4.9.3 ANC Data Blanking

The GS2972 can blank the video input data during the H and V blanking periods. This
function will be enabled by setting the ANC_BLANK pin LOW.

This function is only available when the device is operating in SMPTE mode
(SMPTE_BYPASS = HIGH).

In this mode, input video data in the horizontal and vertical blanking periods will be
replaced by SMPTE compliant blanking values.

The blanking function will operate only on the video input signal and will remove all
ancillary data already embedded in the input video stream.

In SD mode, SAV and EAV code words already embedded in the input video stream will
be protected and will not be blanked.

In HD and 3G modes, SAV and EAV code words, line numbers and line based CRC's
already embedded in the input video stream will be protected and will not be blanked.

The above two statements are really implementation specific, and are provided only to
ensure that the “Detect TRS” function for timing generation is supported by the device,
even when the blanking function is enabled.

From a system perspective, use of the input blanking function is not recommended
unless TRS, line number and CRC generation and insertion functions are enabled.

The active image area will not be blanked.

The input blanking function will not blank any of the ancillary data, TRS words, line
numbers, CRC's, EDH, SMPTE ST 352 payload identifiers or audio control and data
packets inserted by the device itself.

4.9.4 ANC Data Checksum Calculation and Insertion

The GS2972 calculates checksums for all detected ancillary data packets and audio data
presented to the device.

ANC data checksum insertion only takes place if the IOPROC_EN/DIS pin is HIGH, the
SMPTE_BYPASS is HIGH and the ANC_CSUM_INS bit is set LOW in the IOPROC register.

Note: The device will correct any CSUM value outside the protected ranges from 000h
to 003h and from 3FCh to 3FFh. If a CSUM value in either of these ranges is presented to
the device, it will not be corrected.

4.9.5 TRS Generation and Insertion

The GS2972 is capable of generating and inserting TRS codes.

TRS word generation and insertion are performed in accordance with the timing
parameters generated by the timing circuits, which is locked to the externally provided
H:V:F or CEA-861 signals, or the TRS signals embedded in the input data stream. The
GS2972 will overwrite the TRS signals if they're already embedded. When a 3G Level A
signal is applied to the GS2972, and when the CONV_372 (bit 9 address 000h) is set LOW
(Level A to Level B conversion), TRS will be inserted according to 3G Level B format.

10-bit TRS code words are inserted at all times.
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The insertion of TRS ID words only take place if the IOPROC_EN/DIS pin is HIGH and the
SMPTE_BYPASS pin is HIGH.

In addition to this, the GS2972 requires the TRS_INS bit to be set LOW in the IOPROC
register.

If the TIM_861 pin is HIGH, then the timing circuits are locked to CEA-861 timing.

4.9.6 HD and 3G Line Number Calculation and Insertion

The GS2972 is capable of line number generation and insertion, in accordance with the
relevant HD video standard, as determined by the automatic video standard detector.
Line numbers are inserted into both the Y and C channels.

Note: Line number generation and insertion only occurs in HD and 3G modes
(RATE_SELO = LOW).

The insertion of line numbers only take place if the IOPROC_EN/DIS pin is HIGH and
SMPTE_BYPASS pin is HIGH.

In addition to this, the GS2972 requires the LNUM_INS bit to be set LOW in the IOPROC
register.

4.9.7 lllegal Code Re-Mapping
The GS2972 detects and corrects illegal code words within the active picture area.

All codes within the active picture (outside the horizontal and vertical blanking periods),
between the values of 3FCh and 3FFh are re-mapped to 3FBh. All codes within the active
picture area between the values of 000h and 003h are remapped to 004h.

8-bit TRS code words are re-mapped to 10-bit values.

The illegal code re-mapping will only take place if the IOPROC_EN/DIS pin is HIGH and
SMPTE_BYPASS is HIGH.

In addition to this, the GS2972 requires the ILLEGAL_WORD_REMAP bit to be set LOW
in the IOPROC register.

Note: Due to the architecture of the GS2972 serializer, illegal code words appearing in
the middle of a line that look like TRS sequences will be treated as such by the device.

For example, any sequence in the middle of a line that produces 3FFh 000h 000h
followed by another 10-bit word will be treated as a TRS, even if that following word
does not match the XYZh code words allowed by SMPTE.

To avoid this issue, any groupings of words that look like TRS sequence must be kept out
of the active picture portion of the video line or it will not be remapped.
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4.9.8 SMPTE ST 352 Payload Identifier Packet Insertion

When enabled by the SMPTE_352M_INS bit in the IOPROC register, new SMPTE ST 352
payload identifier packets are inserted into the data stream. These packets are supplied
by the user via the host interface. Setting the SMPTE_352M_INS bit LOW enables this
insertion.

The device will automatically calculate the checksum and generate Version One
compliant ST 352 ancillary data preambles: DID, SDID, DBN, DC.

The SMPTE ST 352 packet is inserted into the data stream according to the line number
and sample position rules defined in the 2002 standard.

For HDTV video systems the SMPTE ST 352 packet is placed in the Y channel only.

By default (at power up or after system reset), the four VIDEO_FORMAT_IN_DS1
registers and the four VIDEO_FORMAT_OUT_DS1 registers are set to zero.

4.9.8.1 3G SMPTE ST 352 Payload Identifier Packet Insertion

When enabled by the SMPTE_352M_INS bit in the IOPROC register (000h), new
SMPTE ST 352 payload identifier packets are inserted into the data streams. Setting this
bit LOW enables insertion.

Insertion of SMPTE ST 352 packets into each data stream is controlled by the status
format describing bit, SDTI_TDM_DS1 and SDTI_TDM_DS?2 for Data Stream One and
Data Stream Two. If SDTI_TDM_DS1 (default LOW) is set HIGH by the user, the GS2972
does not insert SMPTE ST 352 packets into Data Stream One. Similarly, SMPTE ST 352
packets are inserted in Data Stream Two only if SDTI_TDM_DS?2 is set LOW. This allows
the user to individually disable SMPTE ST 352 packets where the data stream is carrying
an HD-SDTI or TDM signal, which must not have SMPTE ST 352 packets embedded.

Note: The user must ensure that there is sufficient space in the horizontal blanking
interval for the insertion of the SMPTE ST 352 packets. If the FIRST_AVAIL_POSITION bit
in the host interface registers is set HIGH (by default), the SMPTE ST 352 packets are
inserted in the first available position following any existing ancillary data. If the
FIRST_AVAIL_POSITION CSR bit is set LOW, then the packets are inserted immediately
after the EAV/CRC1. If the first available position is HIGH and there is insufficient space,
ST 352 packets will not be inserted.

If there are pre-existing ST 352 packets, they will be overwritten, independent of the
setting of the FIRST_AVAIL_POSITION CSR bit.
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4.9.9 Line Based CRC Generation and Insertion (HD/3G)

When operating in HD mode (RATE_SELO pin = LOW, RATE_SEL1 pin = LOW), the
GS2972 generates and inserts line based CRC words into both the Y and C channels of
the data stream.

When operating in 3G (RATE_SELO pin = LOW, RATE_SEL1 pin = HIGH) Level A mode,
the GS2972 generates and inserts line based CRC words into both Data Stream One and
Data Stream Two.

When operating in 3G (RATE_SELO pin = LOW, RATE_SEL1 pin = HIGH) Level B mode,
the GS2972 generates and inserts line based CRC words into both Y and C channels of
both Link A and Link B.

The line based CRC insertion only takes place if the IOPROC_EN/DIS pin is HIGH and
SMPTE_BYPASS is HIGH.

In addition to this, the GS2972 requires the EDH_CRC_INS bit to be set LOW in the
IOPROC register.

4.9.10 EDH Generation and Insertion

When operating in SD mode, the GS2972 generates and inserts EDH packets into the
data stream.

The EDH packet generation and insertion only takes place if the IOPROC_EN/DIS pin is
HIGH, SMPTE_BYPASS pin is HIGH, the RATE_SELO pin is HIGH and the EDH_CRC_INS
bit is set LOW in the IOPROC register.

Calculation of both Full Field (FF) and Active Picture (AP) CRCs is carried out by the
device.

EDH error flags EDH, EDA, IDH, IDA and UES for ancillary data, full field and active
picture are also inserted.

¢  When the EDH_CRC_UPDATE bit of the host interface is set LOW, these flags are
sourced from the ANC_EDH_FLAG, FF_EDH_FLAG and AP_EDH_FLAG registers of
the device, where they are programmed by the application layer

¢  When the EDH_CRC_UPDATE bit of the host interface is set HIGH, incoming EDH
flags are preserved and inserted in the outgoing EDH packets. In this mode the
ANC_EDH_FLAG, FF_EDH_FLAG and AP_EDH_FLAG registers contain the
incoming EDH flags, and will be read only

The GS2972 generates all of the required EDH packet data including all ancillary data
preambles: DID, DBN, DC, reserved code words and checksum.

The prepared EDH packet is inserted at the appropriate line of the video stream (in
accordance with RP165). The start pixel position of the inserted packet is based on the
SAV position of that line, such that the last byte of the EDH packet (the checksum) is
placed in the sample immediately preceding the start of the SAV TRS word.

Note 1: When the EDH_CRC_UPDATE bit of the host interface is set LOW, it is the
responsibility of the application interface to ensure that the EDH flag registers are
updated regularly (once per field).

Note 2: It is also the responsibility of the application interface to ensure that there is
sufficient space in the horizontal blanking interval for the EDH packet to be inserted.
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4.9.11 GS2972 3G/HD HANC Space Considerations when Embedding Audio

Standards having more than 1024 HANC words in the blanking can potentially
re-transmit pre-embedded packets twice in CASCADE or AGR modes.

Here is the list of standards at risk:

(1920x1080/24/1:1, 444) = 1648 words in HANC (2048x1080/25/1:1, 444) = 1172 words
in HANC

(2048x1080/24/1:1, 444) = 1392 words in HANC
(1280x720/24/1:1, 444) = 5678 words in HANC
(1280x720/23.98/1:1, 444) = 5678 words in HANC
(1280x720/25/1:1, 444) = 5348 words in HANC
(1280x720/50/1:1, 444) = 1388 words in HANC
(1920x1080/23.98/1:1, 444) = 1648 words in HANC
(1920x1080/50/2:1, 444) = 1428 words in HANC
(1920x1080/25/1:1, 444) = 1428 words in HANC
(1920x1080/25/PsF, 444) = 1428 words in HANC
(1280x720/30/1:1,422) = 2008 words in HANC
(1280x720/29.97/1:1, 422) = 2008 words in HANC
(1280x720/25/1:1,422) = 2668 words in HANC
(1280x720/24/1:1,422) = 2833 words in HANC
(1280x720/23.98/1:1, 422) = 2833 words in HANC

Note: For all of the standards listed above, Semtech recommends using the GS2972 as
the source of any ancillary data packets. If packets already exist in the video coming in
to the GS2972, Semtech recommends deleting all ANC packets if this problem is to be
avoided.

4.9.12 SMPTE ST 372 Conversion

When the IOPROC_EN/DIS pin is HIGH and the CONV_372 bit in the IOPROC register is
LOW, the GS2972 converts SMPTE ST 425 Level A mapping 1 (1080P 4:2:2) to Level B
SMPTE ST 372 dual link prior to serialization.
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4.9.13 Processing Feature Disable

The GS2972 contains an IOPROC register. This register contains one bit for each
processing feature, allowing the user to enable/disable each process individually.

By default (at power up or after system reset), all of the IOPROC register bits are LOW,
except for the SMPTE ST 372 conversion.

To disable an individual processing feature, the application interface must set the
corresponding bit HIGH in the IOPROC register. To enable these features, the
IOPROC_EN/DIS pin must be HIGH, and the individual feature must be enabled by
setting bits LOW in the IOPROC register of the host interface.

The 1/0 processing functions supported by the GS2972 are shown in Table 4-25 below.

Table 4-23: IOPROC Register Bits

1/0 Processing Feature IOPROC Register Bit

TRS insertion TRS_INS (000h Bit 0)

Y and C line number insertion

LNUML_INS (000h Bit 1)

Y and C line based CRC insertion

CRC_INS (000h Bit 2)

Ancillary data checksum correction

ANC_CSUML_INS (000h Bit 3)

EDH CRC error calculation and
insertion

EDH_ CRC_INS (000h Bit 4)

lllegal word re-mapping

ILLEGAL_WORD_REMAP (000h Bit 5)

SMPTE ST 352 packet insertion

SMPTE_352M_INS (000h Bit 6)

SMPTE ST 372 conversion

CONV_372 (000h Bit 9)

Audio embedding

AUDIO_EMBED (000h Bit 10)
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4.10 SMPTE ST 352 Data Extraction

If there are no SMPTE ST 352 packets embedded in the input signal, the GS2972 will raise
an error flag in the “NO_352_ERR” bit.

If there are ST 352 packets present in the stream, the GS2972 reports the extracted
SMPTE ST 352 packets in the VIDEO_FORMAT_352_IN registers in the host interface.
The user can use this information, along with the RASTER_STRUC_X registers, to
determine the video format.

If there is a conflict between the numbers in the RASTER_STRUC_X registers and the
format defined in the SMPTE ST 352 packets, the GS2972 will raise a TIMING_ERR flag
via the host interface.

Note: SMPTE ST 352 packets will not be present in an HD-SDTI input stream, and will
not be embedded in an output HD-SDTI serial stream. This is controlled by the user as
described in Section 4.9.8.1.

By default (at power up or after system reset), the VIDEO_FORMAT_352_INregisters are
set to zero (undefined video format). These registers are also cleared when the
SMPTE_BYPASS pin is set LOW, or the LOCKED pin is LOW. The SMPTE ST 352 packet
should be received once per field for interlaced systems and once per frame for
progressive video systems. If the packet is not received for two complete video frames,
the VIDEO_FORMAT_352_IN registers are cleared to zero.

Table 4-24: SMPTE ST 352 Packet Data

Register Name Bit Bit Name Description R/W  Default
VIDEO_FORMAT_IN_ Data will be available in this register
15-8 DS1_4 when Video Payload Identification R 0
(Byte 4) Packets are detected in the data stream.

VIDEO_FORMAT_352_IN_WORD_2

VIDEO_FORMAT_IN_  Data will be available in this register

7-0 DS1_3 when Video Payload Identification R 0
(Byte 3) Packets are detected in the data stream.
VIDEO_FORMAT_IN_  Data will be available in this register
15-8 DS1_2 when Video Payload Identification R 0
(Byte 2) Packets are detected in the data stream.

VIDEO_FORMAT_352_IN_WORD_1

VIDEO_FORMAT_IN_ Data will be available in this register

7-0 DS1_1 when Video Payload Identification R 0
(Byte 1) Packets are detected in the data stream.
VIDEO_FORMAT_IN_  Data will be available in this register
15-8 DS2 4 when Video Payload Identification R 0
(Byte 4) Packets are detected in the data stream.

VIDEO_FORMAT_352_IN_WORD_4
VIDEO_FORMAT_IN_  Data will be available in this register

7-0 DS2_3 when Video Payload Identification R 0
(Byte 3) Packets are detected in the data stream.
VIDEO_FORMAT_IN_ Data will be available in this register
15-8 DS2_2 when Video Payload Identification R 0
(Byte 2) Packets are detected in the data stream.

VIDEO_FORMAT_352_IN_WORD_3
VIDEO_FORMAT_IN_  Data will be available in this register

7-0 DS2_1 when Video Payload Identification R 0
(Byte 1) Packets are detected in the data stream.
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4.11 Serial Clock PLL

An internal VCO provides the transmission clock rates for the GS2972.

The power supply to the VCO is provided to the VCO_VDD/VCO_GND pins of the
device.

This VCO is locked to the input PCLK via an on-chip PLL and Charge Pump.

Internal division ratios for the PCLK are determined by the setting of the RATE_SELO pin,
the RATE_SEL1 pin and the 20BIT/10BIT pin as shown in Table 4-25:

Table 4-25: PCLK and Serial Digital Clock Rates

External Pin Setting

Supplied Serial Digital
R PCLK R R
RATE_SELO RATE_SEL1 20BIT/10BIT CLK Rate Output Rate
148.5 or 2.97 or
Low HIGH HIGH 148.5/1.001MHz 2.97/1.001 Gb/s
148.5 or
2.97 or
LOW HIGH LOW 148.5/1.001MHz
(DDR) 2.97/1.001 Gb/s
74.25 or 1.485 or
Low Low HIGH 74.25/1.001MHz 1.485/1.001Gb/s
148.5 or 1.485 or
Low Low Low 148.5/1.001MHz 1.485/1.001Gb/s
HIGH X HIGH 13.5MHz 270Mb/s
HIGH LOW LOW 27MHz 270Mb/s

As well as generating the serial digital output clock signals, the PLL is also responsible
for generating all internal clock signals required by the device.

4.11.1 PLL Bandwidth

Table 4-26 shows the GS2972 PLL loop bandwidth variations. PLL bandwidth is a
function of the external loop filter resistor and the charge pump current. We
recommend using a 200€2 loop filter resistor, however, this value can be varied from
100L2 to 380€2, depending on application. Values other than 200Q2 are not guaranteed.
As the resistor is changed, the bandwidth will scale proportionately (for example, a
change from a 200Q2 to 300Q2 resistor will cause a 50% increase in bandwidth). The
charge pump current is preset to 100pA and should not be changed. The external loop
filter capacitor does not affect the PLL loop bandwidth. The external loop filter capacitor
affects PLL loop settling time, phase margin and noise. It is selectable from 1uF to 33uF.
However, it should be kept at 10uF for optimal performance. A smaller capacitor results
in shorter lock time but less stability. A larger capacitor results in longer lock time but
more stability. Narrower loop bandwidths require a larger capacitor to be stable. In other
words, a small loop filter resistor requires a larger loop capacitor.
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Table 4-26: GS2972 PLL Bandwidth

Mod PCLK Frequency Filter Resistor Charge Pump Bandwidth
(MHz2) (Q) Current (uA) (kHz)
SD 13.50 200 100 4.78
SD 27.00 200 100 9.57
HD 74.25 200 100 26.32
HD 148.50 200 100 52.63
3G 148.50 200 100 52.63

4.11.2 Lock Detect

The Lock Detect block controls the serial digital output signal and indicates to the
application layer the lock status of the device.

The LOCKED output pin is provided to indicate the device operating status.

The LOCKED output signal is set HIGH by the lock detect block under the following
conditions (see Table 4-27):

Table 4-27: GS2972 Lock Detect Indication

RESET PLL Lock SMPTE_BYPASS DVB_ASI RATE_SELO
HIGH HIGH HIGH Low X
HIGH HIGH Low HIGH HIGH
HIGH HIGH Low Low X

Any other combination of signal states not included in the above table results in the
LOCKED pin being LOW.

Note: When the LOCKED pin is LOW, the serial digital output is in the muted state.
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4.12 Serial Digital Output

The GS2972 has a single, low-impedance current mode differential output driver,
capable of driving at least 800mV into a 75Q2 single-ended load.

The output signal amplitude, or swing, will be user-configurable using an external
resistor on the RSET pin.

The serial digital output data rate supports SMPTE ST 424, SMPTE ST 292,
SMPTE ST 259-C and DVB-ASI operation. This is summarized in Table 4-28:

Table 4-28: Serial Digital Output - Serial Output Data Rate

Parameter Symbol Conditions Min Typ Max Units
SMPTE ST 424 signal - 2.97, 2.97/1.001 - Gb/s
SMPTE ST 292 signal - 1.485, 1.485/1.001 - Gb/s
Serial Output Data Rate BRSDO
SMPTE ST 259-C signal - 270 - Mb/s
DVB-ASI signal - 270 - Mb/s

The SDO and SDO pins of the device provide the serial digital output.

Compliance with all requirements defined in Section 4.12.1 through Section 4.12.4 is
guaranteed when measured across a 75€2 terminated load at the output of 1m of Belden
1694A cable, including the effects of the Semtech recommended ORL matching
network, BNC and coaxial cable connection, except where otherwise stated.

Figure 4-28 illustrates this requirement, which is in accordance with the measurement
methodology defined in SMPTE ST 424, SMPTE ST 292 and SMPTE ST 259-C.

‘ImBelden 1634A 750
Coaxial Cable

Matching
Network

iE
Wg
"

750
BNC  |Resistive
Load

Figure 4-28: ORL Matching Network, BNC and Coaxial Cable Connection
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4.12.1 Output Signal Interface Levels

The Serial Digital Output signals (SDO and SDO pins), of the device meet the amplitude
requirements as defined in SMPTE ST 424 for an unbalanced generator (single-ended).

The signal amplitude is controlled to better than +/-7% of the nominal level defined in
SMPTE ST 424, when an external 750Q2 1% resistor is connected between the RSET pin
of the device and VCC.

The output signal amplitude can be reduced to less than 1/10th of the nominal
amplitude, defined above, by increasing the value of the resistor connected between the
RSET pin of the device and VCC.

These requirements are met across all ambient temperature and power supply
operating conditions described in Section 2.

The output amplitude of the GS2972 can be adjusted by changing the value of the Rqgy
resistor as shown in Table 4-29. For a 800mV,,, output a value of 750€2 is required.
A £1% SMT resistor should be used.

The Rggr resistor is part of the high speed output circuit of the GS2972. The resistor
should be placed as close as possible to the RSET pin. In addition, an anti-pad should be
used underneath the resistor.

Table 4-29: Rget Resistor Value vs. Output Swing

Rset Resistor Values (Q) Output Swing (mvpp)
995 608
824 734
750 800
680 884

4.12.2 Overshoot/Undershoot

The serial digital output signal overshoot and undershoot is controlled to be less that 7%
of the output signal amplitude, when operating as an unbalanced generator
(single-ended).

This requirement is met for nominal signal amplitudes as defined by SMPTE ST 292.
This requirement is met regardless of the output slew rate setting of the device.

This requirement is met across all ambient temperature and power supply operating
conditions described in Section 2.

This requirement is summarized in Table 4-30:

Table 4-30: Serial Digital Output - Overshoot/Undershoot

Parameter Symbol Conditions Min Typ Max Units
Serial output overshoot /undershoot - - - 0 7 %
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4.12.3 Slew Rate Selection

The GS2972 supports two user-selectable output slew rates.

Control of the slew rate is determined by the setting of the RATE_SELO input pin.

When this pin is set HIGH, the output slew rate matches the requirements as defined by
the SMPTE ST 259-C standard.

When this pin is set LOW, the output slew rate is better than the requirements as defined
by the SMPTE ST 424 standard.

These requirements is met across all ambient temperature and power supply operating
conditions described in Section 2.

This requirement is summarized in Table 4-31:

Table 4-31: Serial Digital Output - Rise/Fall Time

Parameter Symbol Conditions Min Typ Max Units

Serial Output Rise/Fall Time SMPTE ST 292/ST 424 signal - - 135 ps

D
20% ~ 80% SDOrr

SMPTE ST 259-C signal 400 - 800 ps

4.12.4 Serial Digital Output Mute

When the SDO_EN/DIS pin is LOW, the serial digital output signals of the device become
high-impedance, reducing system power.

The serial digital output is also placed in the high-impedance state when the LOCKED
pin is LOW, or when the STANDBY pin is HIGH.
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4.13 GSPI Host Interface

Note: When using more than one Semtech serializer or deserializer (SerDes) in the same
design, carefully read this section to see how the GSPI ports of multiple ICs should be
connected to each other. Unlike some previous devices, the SDOUT pin of these SerDes
ICs is a non-clocked, loop-through of SDIN (allowing for multiple devices to be
connected to the GSPI chain). The SDOUT pins of multiple SerDes ICs should not be
bussed together, as was the case with some older generations of SerDes ICs.

The GSPI, or Gennum Serial Peripheral Interface, is a 4-wire interface provided to allow
the application layer to access additional status information through configuration
registers in the GS2972.

The GSPI comprises a Serial Data Input signal (SDIN), Serial Data Output signal (SDOUT),
an active-low Chip Select (CS) and a Burst Clock (SCLK).

Because these pins can be shared with the JTAG interface port for compatibility with the
GS1582, an additional control signal pin JTAG/HOST is provided.

When JTAG/HOST is LOW, the GSPl interface is enabled. When JTAG/HOST is HIGH, the
JTAG interface is enabled.

When operating in GSPI mode, the SCLK, SDIN, and CS signals are provided by the
application interface. The SDOUT pin is a non-clocked loop-through of SDIN, and may
be connected to the SDIN of another device, allowing multiple devices to be connected
to the GSPI chain. The interface is illustrated in Figure 4-29 below.

Application Host

GS2972
SCLK »( SCLK
cst >/ CS
SDOUT > SDIN
SDOUT
GS2972
» SCLK
2 > CS
» SDIN
SDIN [« SDOUT

Figure 4-29: GSPI Application Interface Connection

Allread or write access to the GS2972 is initiated and terminated by the application host
processor. Each access always begins with a Command/Address Word followed by a
data read to or written from the GS2972.
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4.13.1 Command Word Description

The Command Word consists of a 16-bit word transmitted MSB first and contains a
read/write bit, an Auto-Increment bit and a 12-bit address. Figure 4-30 shows the
command word format and bit configurations.

Command Words are clocked into the GS2972 on the rising edge of the Serial Clock
SCLK, which operates in a burst fashion.

When the Auto-Increment bit is set LOW, each Command Word must be followed by
only one Data Word to ensure proper operation. If the Auto-Increment bit is set HIGH,
the following Data Word will be written into the address specified in the Command
Word, and subsequent data words will be written into incremental addresses from the
previous Data Word. This facilitates multiple address writes without sending a
Command Word for each Data Word.

MSB LSB

C rw X RsV X RsV XautoincX A11 X A10 X A9 X a8 X A7 X a6 X A5 X a4 X a3 X a2 X a1 X A0 )

Figure 4-30: Command Word Format

4.13.2 Data Read or Write Access

Serial data is transmitted or received MSB first synchronous with the rising edge of the
Serial Clock, SCLK. The Chip Select (CS) signal must be active LOW a minimum of
1.5ns (t0 in Figure 4-32) before the first clock edge to ensure proper operation.

During a Read sequence (Command Word R/W bit set HIGH), a wait state of

148ns (4 x 1/fPCLK, t5 in Figure 4-32) is required between writing the Command Word
and reading the following Data Word. The read bits are clocked out on the negative
edges of SCLK.

Note 1: Where several devices are connected to the GSPI chain, only one CS_TMS may
be asserted during a read sequence.

During a Write sequence (Command Word R/W bit set LOW), a wait state of

37ns (1 x 1/fPCLK, t4 in Figure 4-32) is required between the Command Word and the
following Data Word. This wait state must also be maintained between successive
Command Word/Data Word write sequences. When Auto-increment mode is selected
(Autolnc = 1), the wait state must be maintained between successive Data Words after
the initial Command Word/Data Word sequence.

During the write sequence, all command and following Data Words input at the SDIN
pin are output at the SDOUT pin as is.

When several devices are connected to the GSPI chain, data can be written
simultaneously to all the devices which have CS set LOW.

Note 2: If the application interface performs a Read or Write access after power-up,
prior to the application of a valid serial video input signal, the SCLK frequency must not
exceed 10MHz.

MSB LSB
{p15s X p1a X D13 X D12 X p11 X p1o X b9 X b8 X b7 X D6 X D5 X pa X D3 X D2 X D1 X DO )
Figure 4-31: Data Word Format
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4.13.3 GSPI Timing

Write and Read Mode timing for the GSPI interface is as shown in the following
diagrams:

SCLK_TCK

_ A

TS_T™s '|_’| -
I

SDINTO! Yo Yoo Y Yo (2

SDOUT_TDO

Figure 4-33: Read Mode

SDIN_TDI to SDOUT_TDO combinational path for daisy chain connection of multiple G52972 devices.

- Toeiay >

Figure 4-34: GSPI Time Delay

Table 4-32: GSPI Time Delay

Parameter Symbol Conditions Min Typ Max Units
. 50% levels;
t ! - -
Delay time DELAY +1.8V operation 10.5 ns
0, .
Delay time toELAY 50% levels; - - 8.7 ns

+3.3V operation

GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 89 of 125
SMPTE Audio & Video Support

Final Data Sheet Rev.9

GENDOC-047479 September 2013


http://www.semtech.com/

Table 4-33: GSPI AC Characteristics

Parameter Symbol Conditions Min Typ Max Units
CS low before SCLK rising to 15 : 3 ns
edge
SCLK period t4 12.5 - - ns
SCLK duty cycle ty 40 50 60 %
Input data setup time t3 1.5 - - ns

PCLK ns

(MH2)
Time between end of unlocked 445
Command Word (or data in 135 74.2 _ _
Auto-Increment mode) and ty : : ns
the first SCLK of-the following 27.0 37.1
Data Word - write cycle.

74.25 13.5

148.5 6.7

PCLK ns

(MHz)

50% levels; +3.3V or
Time between end of +1.8V operation unlocked 1187

Command Word (or data in

Auto-Increment mode) and tg 135 297 - - ns
the first SCLK of the following 27.0 1485
Data Word - read cycle. ) )
74.25 53.9
148.5 27
Output hold time (15pF load) ts 1.5 - - ns
PCLK ns
(MHz)
unlocked 445
CS HIGH after last SCLK rising ¢ 74.2 74.2
7 - - ns
edge
37.10 37.1
74.25 13.5
148.5 6.7
Input data hold time tg 1.5 - - ns

Note: If the application interface performs a Read or Write access after power-up, prior to the application of a valid serial video input
signal, the SCLK frequency must not exceed 10MHz.
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4.14 Host Interface Register Maps

4.14.1 Video Core Registers

Table 4-34: Video Core Configuration and Status Registers

Address

Register Name

Bit Name

Bit

Description

R/W

Default

000h

IOPROC

RSVD

15

Reserved.

R

0

DELAY_LINE_ENABLE

14

HIGH - enables the delay line.
LOW - disables the delay line.

R/W

AUDIO_LEVELB_STREAM_2_1B

13

HIGH - embeds audio on the DS2
of a 3G Level B signal.

LOW - embeds audio on the DS1 of
a 3G Level B signal.

EDH_CRC_UPDATE

12

HIGH - preserve incoming EDH
flags and insert into outgoing EDH
packets.

LOW - embed flags from 003 in
EDH packet.

R/W

ANC_INS

11

HIGH - disable ancillary data
insertion.

LOW - embeds ANC packet stored
at 040h to 13Fh according to
parameters at 005h to 02Dh.

R/W

AUDIO_EMBED

10

HIGH - disable audio embedding.
LOW - enables audio embedding.

R/W

CONV_372

HIGH - disable Level A-B
conversion.
LOW - enable Level A-B
conversion.

R/W

H_CONFIG

Chooses H configuration;

LOW - Active-line based blanking
is enabled.
HIGH - SMPTE H timing.

R/W

RSVD

Reserved.

R/W

SMPTE_352M_INS

HIGH - disables insertion of
SMPTE ST 352 packets.
LOW - enables insertion of
SMPTE ST 352 packets

R/W

ILLEGAL_WORD_REMAP

HIGH - disables illegal word
remapping.

R/W

EDH_CRC_INS

HIGH - disables EDH CRC error
correction and insertion.

R/W

ANC_CSUM_INS

HIGH - disables insertion of
ancillary data checksums.

R/W

CRCLINS

HIGH - disables insertion of HD/3G
CRC words.

R/W
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name

Bit

Description

R/W  Default

LNUM_INS

HIGH = disables insertion of HD/3G
line numbers.

R/W 0

000h IOPROC
TRS_INS

HIGH = disables insertion of TRS
words.

R/W 0

RSVD

15-7

Reserved.

TRS_PERR

TRS protection error.

LOW - No errors in TRS.
HIGH - Errors in TRS.

Y1_EDH_CS_ERR

Same as CS_ERR but only updates
its state when packet being
inspected is an EDH packet.

Y1_CS_ERR

001h ERROR_STAT

HIGH indicates that a checksum
error is detected. It is updated
every time a CS word is present on
the output.

Note: This bit will not be set for
CSUM values in the protected
ranges (from 000h to 003h and
from 3FCh to 3FFh).

FORMAT_ERR

HIGH indicates standard is not
recognized for 861D conversion.

TIMING_ERR

HIGH indicates that the RASTER
measurements do not line up with
the extracted ST 352 packet
information.

NO_352M_ERR

HIGH indicates no ST 352 packet
embedded in incoming video.

LOCK_ERR

HIGH indicates PLL lock error
indication.
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15 Reserved. R 0
ANC_UES_EXT 14 Ancillary data - unknown error R 0
status flag.
Ancillary data - internal error

ANC_IDA_EXT 13 detected already flag. R 0
Ancillary data - internal error

ANC_IDH_EXT 12 detected here flag. R 0

ANC_EDA_EXT 1 Ancillary data - error detected R 0
already flag.

ANC_EDH_EXT 10 Ancillary data - error detected R 0
here flag.

FF_UES_EXT 9 EDH Full Field - unknown error R 0

status flag.

EDH Full Field - internal error
FF_IDA_EXT 8 detected already flag. R 0

00zh EDH_FLAG_EXT FF IDH EXT 7 EDH Full Field - internal error R 0
- detected here flag.

FF_EDA_EXT 6 EDH Full Field - error detected R 0
already flag.

FE_EDH_EXT 5 EDH Full Field - error detected R 0
here flag.

AP_UES_EXT 4 EDH Active Picture - unknown R 0
error status flag.
EDH Active Picture - internal error

AP_IDA_EXT 3 detected already flag. R 0
EDH Active Picture - internal error

AP_IDH_EXT 2 detected here flag. R 0

AP_EDA_EXT 1 EDH Active Picture - error detected R 0
already flag.

AP_EDH_EXT 0 EDH Active Picture - error detected R 0
here flag.
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15 Reserved. R 0
ANC_UES_PGM 14 Ancillary data - unknown error R 0
status flag.
Ancillary data - internal error
ANC_IDA_PGM 13 detected already flag. RIW 0
Ancillary data - internal error
ANC_IDH_PGM 12 detected here flag. RAW 0
ANC_EDA_PGM 1 Ancillary data - error detected RAW 0
already flag.
ANC_EDH_PGM 10 Ancillary data - error detected RAW 0
here flag.
FF_UES_PGM 9 EDH Full Field - unknown error RAW 0
status flag.
EDH Full Field - internal error
FF_IDA_PGM 8 detected already flag. RAW 0
003h EDH_FLAG_PGM - -
- - EDH Full Field - internal error
FF_IDH_PGM 7 detected here flag. RAW 0
FF_EDA_PGM 6 EDH Full Field - error detected RAW 0
already flag.
FF_EDH_PGM 5 EDH Full Field - error detected RAW 0
here flag.
AP_UES_PGM a EDH Active Picture - unknown RAW 0
error status flag.
EDH Active Picture - internal error
AP_IDA_PGM 3 detected already flag. RAW 0
AP_IDH_PGM 2 EDH Active Picture - internal error RAW 0
detected here flag.
AP_EDA_PGM 1 EDH Active Picture - error detected RAW 0
already flag.
AP_EDH_PGM 0 EDH Active Picture - error detected RAW 0
here flag.
RSVD 15-10 Reserved. R 0
VD_STD 9-5 Detected video standard. R 0
INT/PROGE 4 HIGH = mterlacgd S|gnal R 0
LOW = progressive signal
CONV_372 LOCKED 3 E|c|’(?|\-/|ert 372 lock indication. Active R 0
004h DATA_FORMAT )
STD_LOCK 2 Standard lock indication. Active R 0
HIGH.
Vertical lock indication. Active
V_LOCK 1 HIGH. R 0
H_LOCK 0 Horizontal lock indication. Active R 0
HIGH.
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
005h RSVD RSVD 15-0  Reserved. R 0
RSVD 15-6 Reserved. R 0
Use the CSR register STD value
006h VSD_FORCE VSD_FORCE 5 rather than the flywheels STD R/W 0
value. Active HIGH.
VID_STD_FORCE 40 Force VID STD CSR. R/W 0
RSVD 15-2 Reserved. R 0
007h EDH_STATUS FF_CRC_V 1 Full Field extracted V bit. R 0
AP_CRC_V 0 Active Picture extracted V bit. R 0
RSVD 15-1 Reserved. R 0
008h FIRST_AVAIL_ HIGH - ST 352 insertion occurs on
POSITION first available ANC space.
FIRST_AVAIL_POSITION 0 LOW - insert ST 352 packets right RIW 1
after EAV/CRCI1.
009h RESERVED RESERVED_7 15-0  Reserved. R 0
VIDEO_FORMAT OUT DS1.2 158 SMT& SL 3t522DS1 embedded RIW 0
00Ah VIDEO_FORMAT_3 packet - byte 2.
52_OUT_WORD_1
VIDEO_FORMAT OUT DS1.1  7-0  SMPTEST 352 DST embedded RAW 0
packet - byte 1.
VIDEO_FORMAT OUT DS1 4 158 SMT(TF( SL 3t52 4051 embedded RIW 0
00Bh VIDEO_FORMAT_3 packet - byte 4.
52_OUT_WORD_2
VIDEO_FORMAT OUT DS13  7:0  SMPTEST 352 DST embedded RAW 0
packet - byte 3.
VIDEO_FORMAT OUT DS2.2  15-8 SMF;(TFC SL 3t522D52 embedded RIW 0
00Ch VIDEO_FORMAT 3 packet - byte 2.
52_OUT_WORD_3
VIDEO_FORMAT_OUT_DS2_1 7.0  SMPTE ST 352 D52 embedded RIW 0
packet - byte 1.
VIDEO_FORMAT OUT DS2 4 158 SMT& SL 3t52 4D52 embedded RIW 0
00Dh VIDEO_FORMAT_3 packet - byte 4.
52_OUT_WORD_4
VIDEO_FORMAT_OUT_DS2_3 7.0 ~ SMPTEST 352 DS2 embedded RIW 0
packet - byte 3.
VIDEO_FORMAT IN_DS1 2 15-8 SMT(TF( SL 3t522DS1 extracted R 0
VIDEO_FORMAT_3 packet - byte 2.
00Eh 52_IN_WORD_1
— = - VIDEO_FORMAT IN_DS1_1 7-0 SMPTE ST 352 DS1 extracted R 0
packet - byte 1.
VIDEO_FORMAT IN_DS1 4 15-8 SMF;(TFC SL 3t52 4DS1 extracted R 0
00Fh VIDEO_FORMAT 3 packet - byte 4.
52_IN_WORD_2
VIDEO_FORMAT IN_DS1_3 7-0 SMPTE ST 352 DS1 extracted R 0
packet - byte 3.
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default

VIDEO_FORMAT IN_DS2 2 15-8 SMT(TFC SL 3t522D52 extracted R 0

o1on  VIDEO_FORMAT 3 packet - byte 2.

52 IN_WORD_ 3

VIDEO_FORMAT IN_DS2_1 70 SMPTE ST 352 DS2 extracted R 0

packet - byte 1.
VIDEO_FORMAT IN_DS2 4 15-8 SMFl’(T'i SL 3t524D52 extracted R 0

o1  VIDEO_FORMAT 3 packet - byte 4.

52_IN_WORD_4
VIDEO_FORMAT IN_DS2_3 7-0 SMPTE ST 352 DS2 extracted R 0
packet - byte 3.

RSVD 15-11 Reserved. R 0
012h RASTER_STRUC_1
LINES_PER_FRAME 10-0 Total lines per frame. R 0
RSVD 15-14 Reserved. R 0
013h RASTER_STRUC_2
WORDS_PER_LINE 13-0 Total words per line. R 0
RSVD 15-13  Reserved. R 0
014h RASTER_STRUC_3
ACTIVE_WORDS_PER_LINE 12-0 Words per active line. R 0
RSVD 15-11 Reserved. R 0
015h RASTER_STRUC_4
ACTIVE_LINES_PER_FIELD 10-0 Active lines per frame. R 0
016h to
023h RSVD RSVD 15-0 Reserved. R 0
RSVD 15-2 Reserved. R 0
ANC data packet could not be
inserted in its entirety.
PACKET_MISSED 1 HIGH - ANC K b R 0
FIRST_LINE insert;d in it?::ni:r::nnOt ©
024h _NUMBER_ Y
STATUS Same RAM address was read and
written to at the same time.
RW_CONFLICT 0 HIGH - one of the addresses from R 0
040h to 13Fh was read and written
to at the same time.
RSVD 15-12 Reserved. R 0
ANC data insertion mode.
FIRST_LINE_ ANC_INS_MODE 11 HIGH - Concatenate R/W 0
025h
NUMBER LOW - Separate
FIRST_LINE_NUMBER 10-0 First line number to insert ANC RAW 0
packet on.
GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 96 of 125

SMPTE Audio & Video Support

Final Data Sheet
GENDOC-047479 September 2013

Rev. 9


http://www.semtech.com/

Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
ANC region to insert packet in
$$SE—LINE—NUMBER—ANC— 15 HIGH - VANC, R/W 0
LOW - HANC.
Stream to insert packet in
FIRST_LINE_ FIRST_LINE_NUMBER_ 1 P A .
026h NUMBER_OF_ STREAM_TYPE HIGH - C stream,
WORDS LOW - Y stream.
RSVD 13-10  Reserved. R 0
FIRST_LINE_NUMBER_OF_ 9-0 Total number of words in ANC RAW 0
WORDS packet to be inserted in first line.
RSVD 15-11 Reserved. R 0
027h SECOND_LINE_
NUMBER SECOND. LINE_NUMBER 10-0 Second Ilnle number to |.nsert ANC RAW 0
packet on in Separate Line mode.
ANC region to insert packet in.
Zilcé)ﬁeFjEINE_NUMBER_ 15 HIGH - VANC, R/W 0
- LOW - HANC.
SECOND LINE NUMBER Stream to insert packet in.
SECOND_LINE_ TREAM TYPE - 14 HIGH - C stream, R/W 0
028h NUMBER_OF_ - LOW - Y stream.
WORDS
RSVD 13-10  Reserved. R 0
SECONDLINENUMBER_ ¢, Lo e e msecond AW 0
OF_WORDS P
line.
RSVD 15-11 Reserved. R 0
029h THIRD_LINE_
NUMBER THIRD_ LINE_NUMBER 10-0 Third line rlwumber to |n§ert ANC RAW 0
packet on in Separate Line mode.
ANC region to insert packet in.
¥$LFI(ED7LINE7NUMBER7ANC7 15 HIGH - VANC, RAW 0
LOW - HANC.
Stream to insert packet in.
THIRD_LINE_ THIRD_LINE_NUMBER_ 14 P RAW 0
02Ah  NUMBER_OF_ STREAM_TYPE HIGH - Cstream,
WORDS LOW - Y stream.
RSVD 13-10  Reserved. R 0
THIRD_LINE_NUMBER_OF_ 90 Total number of words in ANC RAW 0
WORDS packet to be inserted in third line.
RSVD 15-11 Reserved. R 0
FOURTH_LINE_
028h NUMBER Fourth line number to insert ANC
FOURTH_LINE_NUMBER 10-0 . . R/W 0
packet on in Seperate Line mode.
GS2972 3G/HD/SD-SDI Serializer with Complete www.semtech.com 97 of 125

SMPTE Audio & Video Support

Final Data Sheet Rev.9

GENDOC-047479 September 2013


http://www.semtech.com/

Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default

ANC region to insert packet in
15 HIGH - VANC, R/W 0
LOW - HANC.

FOURTH_LINE_NUMBER_
ANC_TYPE

Stream to insert packet in.
FOURTH_LINE_NUMBER_

FOURTH_LINE_ 14 HIGH - C stream, RAW 0
02ch NUMBER_OF _ STREAM_TYPE LOW - Y stream.
WORDS
RSVD 13-10 Reserved. R 0

FOURTH_LINE_ NUMBER OF _ Total number of words in ANC

WORDS 9-0 packet to be inserted in fourth R/W 0
line.
RSVD 15-5 Reserved. R 0

HIGH - ANC block will not insert

data into the EDH region of the
EDH_LINE_CHECK_EN 4 HANC space. RW 1

LOW - ANC block will insert data

into the EDH region.

HIGH - data for the fourth line in

separate mode is inserted into
STREAM_TYPE1_LINE_4 3 Data Stream Two. R/W 0

LOW - Data Stream One.

Parameter only applicable for 3G.

HIGH - data for the third line in

02Dh STREAM_TYPE_1 separate mode is inserted into
STREAM_TYPE1_LINE_3 2 Data Stream Two. R/W 0
LOW - Data Stream One.
Parameter only applicable for 3G.

HIGH - data for the second line in

separate mode is inserted into
STREAM_TYPE1_LINE_2 1 Data Stream Two. RW 0

LOW - Data Stream One.

Parameter only applicable for 3G.

HIGH - data for the first line in

separate mode is inserted into
STREAM_TYPE1_LINE_1 0 Data Stream Two. R/W 0

LOW - Data Stream One.

Parameter only applicable for 3G.

02Eh to

03Fh RSVD RSVD 15-0 Reserved. R 0

First bank of user-defined 8-bit
ancillary data.

ANC_PACKET_BANK 15-0 Bit 15 - 8: 2nd byte (MSB to LSB) - -
Bit 7 - 0: 1st byte (MSB to LSB)

See 4.8 ANC Data Insertion.

040h to ANC_PACKET_
07Fh BANK_1

Second bank of user-defined 8-bit
ancillary data.

080h to ANC_PACKET_ ANC_PACKET_BANK 15-0 Bit 15 - 8: 2nd byte (MSB to LSB) - -

0BFh BANK_2 Bit 7 - 0: 1st byte (MSB to LSB)
See 4.8 ANC Data Insertion.
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
Third bank of user-defined 8-bit
ancillary data.
O%?:Ehto AN;;‘ZAKO;ET— ANC_PACKET_BANK 15-0 Bit 15 - 8: 2nd byte (MSB to LSB) - -
- Bit 7 - 0: 1st byte (MSB to LSB)
See 4.8 ANC Data Insertion.
Fourth bank of user-defined 8-bit
ancillary data.
122:;0 ANE*ATKCIZET* ANC_PACKET_BANK 15-0 Bit 15 - 8: 2nd byte (MSB to LSB) - -
- Bit 7 - 0: 1st byte (MSB to LSB)
See 4.8 ANC Data Insertion.
140h to
209h RSVD RSVD - Reserved. R 0
RSVD 15-8 Reserved. R 0
SDTI_TDM_DS2 7 HIQH indicates an SDTI type signal RAW 0
on input for Data Stream Two.
20Ah SDTI_TDM
HIGH indicates an SDTI type signal
SDTI_TDM_DS1 6 on input for Data Stream One. RAW 0
RSVD 5-0 Reserved. R 0
20Bh to
20Ch RSVD RSVD - Reserved. R 0
RSVD 15-9 Reserved. R 0
HIGH indicates level B detected.
20Dh LEVELB_INDICATION  LEVEL_B 8 Only relevant for 3G input R 0
streams.
RSVD 7-0 Reserved. R 0
RSVD 15-6 Reserved. R/W 0
Drive strength value for
AUDIO_INT pin.
AUDIO_INT_DS 5.4  00:4mA; RIW 0
01: 6mA;
10: 8mA(+1.8V), 10mA(+3.3V);
11: 10mA(+1.8V), 12mA(+3.3V)
Drive strength value for LOCKED
in.
20Eh DRIVE_STRENGTH P . .
LOCKED_DS 3.2 00:4mA; RIW 0
01: 6mA;
10: 8mA(+1.8V), TOmA(+3.3V);
11: 10mA(+1.8V), 12mA(+3.3V)
Drive strength value for
SDOUT_TDO pin.
SDOUT_TDO_DS 10  00:4mA; RIW 2
01: 6mA;
10: 8mA(+1.8V), TOmA(+3.3V);
11: 10mA(+1.8V), 12mA(+3.3V)
20Fh RSVD RSVD 15-0 Reserved. R/W 0
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Table 4-34: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name

Bit Description

R/W  Default

TDO_DS
210h DRIVE_STRENGTH2

Drive strength value for TDO pin.

00: 4mA;

15-14  01:6mA;
10: 8mA(+1.8V), 10mA(+3.3V);
11: 10mA(+1.8V), 12mA(+3.3V)

R/W 0

RSVD

13-0 Reserved.

R/W 0

211h to

232h RSVD RSVD

15-0 Reserved.

4.14.2 SD Audio Core

Table 4-35: SD Audio Core Configuration and Status Registers

Address  Register Name  Bit Name

Bit Description

R/W Default

CTR_AGR

Selects replacement of audio
control packets.

15 LOW - Do not replace audio
control packets
HIGH - Replace all audio control
packets

RW 0

AGR

Selects Audio Group Replacement

14 operating mode. Active HIGH.

ONE_AGR

Specifies the replacement of just
the primary group.

13 LOW - Replace both the primary
and secondary groups HIGH -
Replace only the primary group

400h CFG_AUD CTRB_ON

Specifies the embedding of the
12 secondary group audio control
packets. Active HIGH.

R/W 1

CLEAR_AUDIO

Clears all audio FIFO buffers and
1 puts them in the start-up state.
Active HIGH.

R/W 0

AFNB_AUTO

Enables Secondary group audio
10 frame number generation. Active
HIGH.

R/W 1

CTRA_ON

Specifies the embedding of
9 primary group audio control
packets. Active HIGH.

R/W 1

AUDIO_24BIT

Specifies the sample size for
embedded audio.

HIGH - 24-bit

LOW - 20-bit/16-bit

R/W 0
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
Enables Primary group audio
AFNA_AUTO 7 frame number generation. Active R/W 1
HIGH.

Offset to add to generated Audio
AFN_OFS 6-4 Frame Number. Must be in the RW 0
range of 0 to 4.

Specifies the secondary audio
400h CFG_AUD group to embed. Note: Should IDA
IDB 3-2 and IDB be set to the same value, R/W 1
they automatically revert to their
default values.

Specifies the primary audio group
to embed.
IDA 1-0 Note: Should IDA and IDB be set to RW 0
the same value, they automatically
revert to their default values.

RSVD 15-3 Reserved. R 0

Set to disable staggering of
secondary group audio sample
distribution by one line. Active
HIGH.

OFFSET_DISABLE 2 R/W 0

401h FIFO_BUF_SIDE S.pecifies the audio FIFO buffer
size.
00-52 samples deep, 26 sample

0OS SEL 1-0 start-up count RAW 0
- 01-24 samples deep, 12 sample

start-up count
10-12 samples deep, 6 sample
start-up count 11-Reserved

RSVD 15-4 Reserved. R 0

Stereo Pair D (7&8) audio input
parity error when using AES
format. Automatically cleared
when read.

AES_ERRD 3

Stereo Pair C (5&6) audio input
parity error when using AES
format. Automatically cleared
when read.

AES_ERRC 2
AES_EBU_ERR_

402h STATUS

Stereo Pair B (3&4) audio input
parity error when using AES
format. Automatically cleared
when read.

AES_ERRB 1

Stereo Pair A (1&2) audio input
parity error when using AES
format. Automatically cleared
when read.

AES_ERRA 0
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name

Bit

Description R/W  Default

RSVD

15-1

Reserved. R 0

CHANNEL_STAT_

403h REGEN

ACS_REGEN

Specifies that Audio Channel
Status of all channels should be
replaced with ACSR[183:0] field.

LOW: Do not replace Channel R/W 0
Status

HIGH: Replace Channel Status of

all channels

RSVD

15-14

Reserved. R 0

AXPG4_DET

13

Set while Group 4 audio extended
packets are detected.

AXPG3_DET

12

Set while Group 3 audio extended
packets are detected.

AXPG2_DET

11

Set while Group 2 audio extended
packets are detected.

AXPG1_DET

10

Set while Group 1 audio extended
packets are detected.

ACPG4_DET

Set while Group 4 audio control
packets are detected.

ACPG3_DET

Set while Group 3 audio control
packets are detected.

ACPG2_DET

Set while Group 2 audio control
packets are detected.

PACKET_DET_
STATUS

404h ACPG1_DET

Set while Group 1 audio control
packets are detected.

ADPG4_DET

Set while Group 4 audio data
packets are detected.

ADPG3_DET

Set while Group 3 audio data
packets are detected.

ADPG2_DET

Set while Group 2 audio data
packets are detected.

ADPG1_DET

Set while Group 1 audio data
packets are detected.

ACS_APPLY_WAITB

Set while the GS2972 is waiting for

a status boundary in the

Secondary group before applying R 0
the ACSR[183:0] data to that

group.

ACS_APPLY_WAITA

ACS_APPLY_WAITA: Set while the
GS2972 is waiting for a status
boundary in Primary group before
applying the ACSR[183:0] data.
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-6 Reserved. R 0
FINAL_HELD_ASD_ERR 5 err:glraudlo sample distribution R 0
HELD_ASD_ERR 4 Audio sample distribution error. R 0
HELD_AES_ERR 3:0 AES received errors for the 4 audio R 0
lines.
RSVD 15-1 Reserved. R 0
406h CASCADE If HIGH, puts the GS2972 into
EN_CASCADE 0 cascade mode. This bit is only R/W 0
effective if the AGR bit = LOW.
407h to
40Ah RSVD RSVD 15-0 Reserved. R 0
Audio input format selector for
Stereo Pair D input channels 7 and
8.
AMD 15-14  00: AES/EBU R/W 3
01: Serial Left Justified
10: Serial Right Justified
11: 125
Audio input format selector for
AMC 13-12  Stereo Pair C input channels 5 and R/W 3
6. (See above for decoding).
Audio input format selector for
AMB 11-10  Stereo Pair B input channels 3 and R/W 3
4. (See above for decoding).
Audio input format selector for
AMA 9-8 Stereo Pair A input channels 1 and R/W 3
2. (See above for decoding).
SERIAL_AUDIO_ Audio input channel 8 mute
40Bh FORMAT MUTES / enable. Active HIGH. RAW 0
Audio input channel 7 mute
MUTE7 6 enable. Active HIGH. RV 0
Audio input channel 6 mute
MUTE6 > enable. Active HIGH. RAW 0
Audio input channel 5 mute
MUTES 4 enable. Active HIGH. RAW 0
Audio input channel 4 mute
MUTE4 3 enable. Active HIGH. RV 0
Audio input channel 3 mute
MUTE3 2 enable. Active HIGH. RAW 0
Audio input channel 2 mute
MUTE2 ! enable. Active HIGH. RAW 0
Audio input channel 1 mute
MUTE1 0 enable. Active HIGH. RV 0
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default

RSVD 15 Reserved. R 0

Primary Audio group word clock
source selector.

Input channel 1 000
Input channel 2 001
GPA_WCLK_SRC 1412  Inputchannel 3010 RAW 0
Input channel 4 011
Input channel 5 100
Input channel 6 101
Input channel 7 110

CHANNEL_XP_ Input channel 8 111
40Ch GRPA : '
GPA_CH4_SRC 11-9 Primary Audio group channel 4 RAW 3
source selector. 011.
GPA_CH3_SRC 8-6 Primary Audio group channel 3 RAW 2
source selector. 010.
GPA_CH2_SRC 5.3 Primary Audio group channel 2 RAW 1
source selector. 001.
Primary Audio group channel 1
GPA_CH1_SRC 2-0 source selector. 000 - Input R/W 0
channel
RSVD 15 Reserved. R 0
GPB_WCLK_SRC 14-12 Secondary Audio group word RAW 4
clock source selector.
GPB_CH4_SRC 11-9 Secondary Audio group channel 4 RAW 7
source selector.
40Dh CHANNEL_XP_
GRPB GPB_CH3_SRC 8-6 Secondary Audio group channel 3 RAW 6
source selector.
GPB_CH2_SRC 5.3 Secondary Audio group channel 2 RAW 5
source selector.
GPB_CH1_SRC 2-0 Secondary Audio group channel 1 RAW 4
source selector.
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W  Default
EN_ASD_ERR 15 Asserts ASD error flag. RW 0
EN_NO_VIDEO 14 Mask bit when the video format is RAW 0
unknown.
o e o
AT
o T
e
40Eh INTERRUPT_MASK EN ACPG4 DET 7 Asserts AUDIO_INT when the RAW 0
- - ACPG4_DET flag is set.
o NEARRaAT
s AR
CONESARRATIT
EN_ADPG4_DET 3 QSDSEEEZ _Alslé?lﬁgg\l; :;/:en the RAV 0
EN_ADPG3_DET 2 QSDSES; j)%?lﬁgg\li: ;f;/:en the RAV o
B
EN_ADPG1_DET 0 QSDSEEC: _Alslé?lﬁgg\l; :;/:en the RAV 0
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-13  Reserved. R 0
MUTE_ALL 12 Mutes all input audio channels. R/W 0

Causes the fourth stereo pair serial
input formats to use LSB first.
LSB_FIRSTD 11 Used in conjunction with AMD, R/W 0
and only relevant when AMD is 01
or 10 Figure 4-16 to 4-19.

Causes the third stereo pair serial
input formats to use LSB first.
LSB_FIRSTC 10 Used in conjunction with AMCand R/W 0
only relevant when AMC is 01 or
10 Figure 4-16 to 4-19.

Causes the second stereo pair
serial input formats to use LSB
LSB_FIRSTB 9 first. Used in conjunction with R/W 0
AMB and only relevant when AMD
is 01 or 10 Figure 4-16 to 4-19.

Causes the first stereo pair serial
input formats to use LSB first.
LSB_FIRSTA 8 Used in conjunction with AMA R/W 0
and only relevant when AMA is 01
or 10 Figure 4-16 to 4-19.

Specifies embedding of secondary
40Fh ACTIVE_CHANNEL  ACT8 7 audio group channel 8. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT7 6 audio group channel 7. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT6 5 audio group channel 6. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT5 4 audio group channel 5. Active R/W 1
HIGH.

Specifies embedding of primary
ACT4 3 audio group channel 4. Active R/W 1
HIGH.

Specifies embedding of primary
ACT3 2 audio group channel 3. Active R/W 1
HIGH.

Specifies embedding of primary
ACT2 1 audio group channel 2. Active R/W 1
HIGH.

Specifies embedding of primary
ACT1 0 audio group channel 1. Active R/W 1
HIGH.
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-3 Reserved. R 0
Set in Cascade mode when the
MUX_ERRB 5 |n_com|ng video contains packets R 0
with the same group number as
the Secondary Group.
410h XPOINT ERROR Set in Cascade mode when the
- incoming video contains packets
MUX_ERRA 1 . R 0
with the same group number as
the Primary Group.
Set when the crosspoint switch is
XPOINT_ERROR 0 conflgurgd to put jche same audio R 0
channel in both Primary and
Secondary Groups.
411h to
41Fh RSVD RSVD - Reserved. R 0
420 CHANNEL STATUS. RSVD 15-8 Reserved. R 0
REG_1 ACSR_BYTE_1 7-0 Audio channel status block byte 1. RW 133
a1 CHANNEL STATUS. RSVD 15-8 Reserved. R 0
REG_2 ACSR_BYTE_2 70 Audio channel status block byte 2. R/W 8
aoah CHANNEL STATUS. ACSR_BYTE_4 15-8 Audio channel status block byte 4. R/W 0
REG_3 ACSR_BYTE_3 70 Audio channel status block byte 3. RAW 44
423 CHANNEL STATUS. ACSR_BYTE_6 15-8 Audio channel status block byte 6. RW 0
REG_4 ACSR_BYTE_5 70 Audio channel status block byte 5. RAW 0
a2 CHANNEL STATUS. ACSR_BYTE_8 15-8 Audio channel status block byte 8. R/W 0
REG_5 ACSR_BYTE_7 70 Audio channel status block byte 7. RAW 0
Audio channel status block byte
a25h CHANNEL _STATUS._ ACSR_BYTE_10 15-8 10. R/W 0
REG_6
ACSR_BYTE_9 7-0 Audio channel status block byte 9. R/W 0
ACSR_BYTE 12 15.8 ,1A2ud|o channel status block byte RAW 0
CHANNEL_STATUS_ )
426h REG 7
ACSR_BYTE 11 70 ,1A1ud|0 channel status block byte RAW 0
ACSR_BYTE 14 15-8 1A:dl0 channel status block byte RAW 0
CHANNEL_STATUS_ )
427h REG 8
ACSR_BYTE 13 70 ?;dlo channel status block byte RAW 0
ACSR_BYTE 16 15-8 ,1A6ud|0 channel status block byte RAW 0
CHANNEL_STATUS_ )
428h REG 9
ACSR_BYTE 15 7-0 ?;dlo channel status block byte RAW 0
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
ACSR_BYTE 18 15.8 ?;dlo channel status block byte RAW 0
CHANNEL_STATUS_ )
429h
REG_10 Audio channel status block byte
ACSR_BYTE_17 70 y R/W 0
ACSR_BYTE 20 15.8 ,ZA(;Jdlo channel status block byte RAW 0
CHANNEL_STATUS_ )
42Ah
REG_11 Audio channel status block byte
ACSR_BYTE_19 7-0 19 y R/W 0
ACSR_BYTE 22 15-8 ?;dlo channel status block byte RAW 0
CHANNEL_STATUS_ )
428h REG_12 Audio channel status block byte
ACSR_BYTE_21 7-0 21 yt R/W 0
RSVD 15-8 Reserved. R/W 0
42Ch CHANNEL_STATUS_ -
REG_13 ACSR_BYTE 23 70 ,2A3ud|0 channel status block byte RAW 0
42Dh to
43Fh RSVD RSVD - Reserved. R 0
RSVD 15-9 Reserved. R 0
DEL1A_BYTE 1 8-1 Primary Audio group delay data RAW 0
for channel 1 byte 1.
440h AUDIO_CTRL_ Primary Audio group delay data
GRPA_REG_1 for channel 1.
HIGH - indicates delay specified at
EBIT1A 0 DEL1A_BYTE_1 is valid. See RAW 0
SMPTE ST 272 for additional
information.
RSVD 15-9 Reserved. R 0
441h AUDIO_CTRL_
GRPA_REG_2 DEL1A_BYTE 2 8-0 Primary Audio group delay data RAW 0
for channel 1 byte 2.
RSVD 15-9 Reserved. R 0
442h AUDIO_CTRL_
GRPA_REG_3 DEL1A_BYTE 3 80 Primary Audio group delay data RAW 0
for channel 1 byte 3.
RSVD 15-9 Reserved. R 0
a43h AUDIO_CTRL_ DEL2A BYTE_1 8-1 :(;'r”;f];ynﬁ‘:f'2'°b9;‘e’”1p delay data RIW 0
GRPA_REG_4 y .
EBIT2A 0 Prlmary Audio group delay data RAW 0
valid flag for channel 2.
RSVD 15-9 Reserved. R 0
444n AUDIO_CTRL_
GRPA_REG_5 DEL2A_BYTE 2 80 Primary Audio group delay data RAW 0
for channel 2 byte 2.
RSVD 15-9 Reserved. R 0
445h AUDIO_CTRL_
GRPA_REG_6 DEL2A_BYTE 3 8-0 Primary Audio group delay data RAW 0
for channel 2 byte 3.
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-9 Reserved. R 0
a46h AUDIO_CTRL_ DEL3A_BYTE_1 8-1 ;;'rr:z;ynﬁ‘:gmbg;:‘;p delay data RIW 0
GRPA_REG_7 ye 1.
EBIT3A 0 Prlmary Audio group delay data RAW 0
valid flag for channel 3.
RSVD 15-9 Reserved. R 0
447h AUDIO_CTRL_
GRPA_REG_8 DEL3A BYTE 2 80 Primary Audio group delay data RAW 0
for channel 3 byte 2.
RSVD 15-9 Reserved. R 0
448h AUDIO_CTRL_
GRPA_REG_9 DEL3A_BYTE 3 80 Primary Audio group delay data RAW 0
for channel 3 byte 3.
RSVD 15-9 Reserved. R 0
a49h AUDIO_CTRL_ DEL4A _BYTE_1 8-1 f(;'rr:f];ynﬁ‘:ffbg:‘e’”f delay data RIW 0
GRPA_REG_10 yre ©-
EBITAA 0 Prlmary Audio group delay data RAW 0
valid flag for channel 4.
RSVD 15-9 Reserved. R 0
44Ah AUDIO_CTRL_
GRPA_REG_11 DEL4A_BYTE 2 80 Primary Audio group delay data RAW 0
for channel 4 byte 2.
RSVD 15-9 Reserved. R 0
44Bh AUDIO_CTRL_
GRPA_REG_12 DEL4A_BYTE 3 8-0 Primary Audio group delay data RAW 0
for channel 4 byte 3.
RSVD 15-9 Reserved. R 0
aach AUDIO_CTRL_ DEL1B_BYTE_1 8-1 ?g:iﬁgz:’yeffi"’tngp delaydata p\y 0
GRPB_REG_1 yre *.
EBIT1B 0 Sec.ondary Audio group delay data RAW 0
valid flag for channel 1.
RSVD 15-9 Reserved. R 0
44Dh AUDIO_CTRL_
GRPB_REG_2 DEL1B_BYTE. 2 8-0 Secondary Audio group delay data RAW 0
for channel 1 byte 2.
RSVD 15-9 Reserved. R 0
44Eh AUDIO_CTRL_
GRPB_REG_3 DEL1B_BYTE 3 8-0 Secondary Audio group delay data RAW 0
for channel 1 byte 3.
RSVD 15-9 Reserved. R 0
aah AUDIO_CTRL_ DEL2B_BYTE_1 8-1 ?g:‘c’ﬂgs;yef;i"’tg'f“p delaydata  ppy 0
GRPB_REG_4 y .
EBIT2B 0 Sec_ondary Audio group delay data RAW 0
valid flag for channel 2.
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Table 4-35: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-9 Reserved. R 0
450h AUDIO_CTRL_
GRPB_REG_5 DEL2B_BYTE 2 8-0 Secondary Audio group delay data RAW 0
for channel 2 byte 2.
RSVD 15-9 Reserved. R 0
451h AUDIO_CTRL_
GRPB_REG_6 DEL2B_BYTE.3 8-0 Secondary Audio group delay data RAW 0
for channel 2 byte 3.
RSVD 15-9 Reserved. R 0
as7h AUDIO_CTRL_GR  DEL3B_BYTE 1 8-1 ?g:‘éﬂgz:’yef;i"’tgq“p delaydata  pny 0
PB_REG_7 yre *.
EBIT3B 0 Sec.ondary Audio group delay data RAW 0
valid flag for channel 3.
RSVD 15-9 Reserved. R 0
453h AUDIO_CTRL_GR
PB_REG_8 DEL3B_BYTE. 2 8-0 Secondary Audio group delay data RAW 0
for channel 3 byte 2.
RSVD 15-9 Reserved. R 0
454h AUDIO_CTRL_GR
PB_REG_9 DEL3B_BYTE 3 8-0 Secondary Audio group delay data RAW 0
for channel 3 byte 3.
RSVD 15-9 Reserved. R 0
as5h AUDIO_CTRL_GR  DEL4B_BYTE 1 8-1 ?g:‘c’ﬂgs;yef\:i"ig'1°“p delaydata  ppy 0
PB_REG_10 y .
EBITAB 0 Sec_ondary Audio group delay data RAW 0
valid flag for channel 4.
RSVD 15-9 Reserved. R 0
456h AUDIO_CTRL_GR
PB_REG_11 DEL4B_BYTE. 2 8-0 Secondary Audio group delay data RAW 0
for channel 4 byte 2.
RSVD 15-9 Reserved. R 0
457h AUDIO_CTRL_GR
PB_REG_12 DEL4B_BYTE_ 3 8-0 Secondary Audio group delay data RAW 0
for channel 4 byte 3.
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4.14.3 HD and 3G Audio Core Registers

Table 4-36: HD and 3G Audio Core Configuration and Status Registers

Address  Register Name  Bit Name

Bit

Description

R/W

Default

CTR_AGR

Selects replacement of audio
control packets.

LOW - Do not replace audio control
packets

HIGH - Replace all audio control
packets

AGR

14

Selects Audio Group Replacement
operating mode. Active HIGH.

ONE_AGR

Specifies the replacement of just
the primary group.

LOW - Replace both the primary
and secondary groups.

HIGH - Replace only the primary
group.

CTRB_ON

Specifies the embedding of the
secondary group audio control
packets. Active HIGH.

ASXB

11

Secondary Group asynchronous
mode. Active HIGH.

AFNB_AUTO
800h CFG_AUD

Enables Secondary group audio
frame number generation. Active
HIGH.

R/W

CTRA_ON

Specifies the embedding of primary
group audio control packets. Active
HIGH.

ASXA

Primary Group asynchronous mode.

R/W

AFNA_AUTO

Enables Primary group audio frame
number generation.

ANF_OFS

6-4

Offset to add to generated Audio
Frame Number. Must be in the
range of 0 to 4.

IDB

3-2

Specifies the Secondary audio
group to embed.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

IDA

1-0

Specifies the Primary audio group
to embed.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

801h RSVD RSVD

15-0

Reserved.
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name

Bit

Description R/W  Default

RSVD

15-1

Reserved. R 0

CHANNEL_STAT_

802h REGREN

ACS_REGEN

Specifies that Audio Channel Status
of all channels should be replaced
with ACSR[183:0] field.

LOW: Do not replace Channel RAW 0
Status

HIGH: Replace Channel Status of all

channels

RSVD

15-14

Reserved. R 0

AES_ERRD

Stereo Pair D audio input parity
error when using AES format. R 0
Automatically cleared when read.

AES_ERRC

Stereo Pair C audio input parity
error when using AES format. R 0
Automatically cleared when read.

AES_ERRB

Stereo Pair B audio input parity
error when using AES format. R 0
Automatically cleared when read.

AES_ERRA

Stereo Pair A audio input parity
error when using AES format. R 0
Automatically cleared when read.

ACPG4_DET

Set while Group 4 audio control
packets are detected.

PACKET DET ~ACPG3_DET

803h STATUS

Set while Group 3 audio control
packets are detected.

ACPG2_DET

Set while Group 2 audio control
packets are detected.

ACPG1_DET

Set while Group 1 audio control
packets are detected.

ADPG4_DET

Set while Group 4 audio data
packets are detected.

ADPG3_DET

Set while Group 3 audio data
packets are detected.

ADPG2_DET

Set while Group 2 audio data
packets are detected.

ADPG1_DET

Set while Group 1 audio data
packets are detected.

ACS_APPLY_WAITB

Set while the GS2972 is waiting for
a status boundary in the Secondary
group before applying the
ACSR[183:0] data to that group.

PACKET_DET_

803h STATUS

ACS_APPLY_WAITA

ACS_APPLY_WAITA: Set while the
multiplexer is waiting for a status
boundary in Primary group before
applying the ACSR[183:0] data.
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-4 Reserved. R 0
804h AES_EBU_ERR_
STATUS HELD_AES_ERR 320 ﬁ::srecelved errors for the 4 audio R 0
RSVD 15-1 Reserved. R 0
805h CASCADE If HIGH, puts the GS2972 into
EN_CASCADE 0 cascade mode. This bit is only R/W 0
effective if the AGR bit is LOW.
806h to
809h RSVD RSVD 15-0 Reserved. R 0
Audio input format selector for
Stereo Pair D input channels 7 and
8.
AMD 15-14  00: AES/EBU RW 3
01: Serial Left Justified
10: Serial Right Justified
11: 125
Audio input format selector for
AMC 13-12  Stereo Pair C input channels 5 and R/W 3
6. (See above for decoding).
Audio input format selector for
AMB 11-10  Stereo Pair B input channels 3 and R/W 3
4. (See above for decoding).
Audio input format selector for
AMA 9-8 Stereo Pair A input channels 1 and R/W 3
2. (See above for decoding).
SERIAL_AUDIO_
80Ah FORMAT o
MUTES 7 Audio input channel 8 mute RAW 0
enable.
MUTE7 6 Audio input channel 7 mute RAW 0
enable.
MUTE6 5 Audio input channel 6 mute RAW 0
enable.
MUTES 4 Audio input channel 5 mute RAW 0
enable.
MUTE4 3 Audio input channel 4 mute RAW 0
enable.
MUTE3 2 Audio input channel 3 mute RAW 0
enable.
MUTE2 1 Audio input channel 2 mute RAW 0
enable.
80Ah MUTE1 0 Audio input channel 1 mute RAW 0
enable.
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15 Reserved. R 0
GPA_WCLK_SRC 14-12 Primary Audio group word clock RAW 0
source selector.
GPA_CH4_SRC 11-9 Primary Audio group channel 4 RAW 3
source selector.
80Bh CHANNEL_XP_ : :
GRPA GPA_CH3_SRC 8.6 Primary Audio group channel 3 RAW 2
source selector.
GPA_CH2_SRC 5.3 Primary Audio group channel 2 RAW 1
source selector.
GPA_CH1_SRC 20 Primary Audio group channel 1 RAW 0
source selector.
RSVD 15 Reserved. R 0
GPB_WCLK_SRC 14-12 Secondary Audio group word clock RAW 4
source selector.
GPB_CH4. SRC 11-9 Secondary Audio group channel 4 RAW 7
source selector.
80ch CHANNEL_XP_
GRPB GPB_CH3_SRC 86 Secondary Audio group channel 3 RAW 6
source selector.
GPB_CH2 SRC 5.3 Secondary Audio group channel 2 RAW 5
source selector.
GPB_CH1_SRC 2-0 Secondary Audio group channel 1 RAW 4
source selector.
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W  Default
RSVD 15 Reserved. R 0
Asserts AUDIO_INT mask bit when
EN_NO_VIDEO 14 the video format is unknown i.e. R/W 0
when NO_VIDEO register bit is set.
EN_MUX_ERRB 13 QSE&TSE RAF:JBD:ICa)E;”i\iTs ;I\S\en the RAV o
T
e
o JETARSETT
o e e
L
;o nmeAmenTaete
o ESAmETETTw
s AR W
s AR
CEARTITT
EN_ADPG4_DET 3 ﬁgsgz _/-E)Lé?%lg'ﬂ :Z:en the RW 0
EN_ADPG3_DET 2 QISDSES; j)UEETJI%g\Ii: ;/;/:en the RAW o
EN_ADPG2_DET 1 ﬁlsjssg; g%?lﬁ;g\g ;f;/:en the RAV 0
EN_ADPG1_DET 0 ﬁgsgi _/-E)Lélil%lgl\li: :Z:en the R o
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default

RSVD 15-13  Reserved. R 0

MUTE_ALL 12 Mutes all input audio channels. R/W 0

Causes the fourth stereo pair serial

LSB_FIRSTD " input formats to use LSB first.

R/W 0

Causes the third stereo pair serial

LSB_FIRSTC 10 input formats to use LSB first.

Causes the second stereo pair serial

LSB_FIRSTB ? input formats to use LSB first.

Causes the first stereo pair serial

LSB_FIRSTA 8 input formats to use LSB first.

R/W 0

Specifies embedding of secondary
ACT8 7 audio group channel 8. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT7 6 audio group channel 7. Active R/W 1

HIGH.
ACTIVE_

CHANNEL Specifies embedding of secondary
ACT6 5 audio group channel 6. Active R/W 1
HIGH.

80Eh

Specifies embedding of secondary
ACTS 4 audio group channel 5. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT4 3 audio group channel 4. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT3 2 audio group channel 3. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT2 1 audio group channel 2. Active R/W 1
HIGH.

Specifies embedding of secondary
ACT1 0 audio group channel 1. Active R/W 1
HIGH.

RSVD 15-3 Reserved. R 0

Set in Cascade mode when the
incoming video contains packets
with the same group number as
the Secondary Group.

MUX_ERRB 2

Set in Cascade mode when the
incoming video contains packets
with the same group number as
the Primary Group.

80Fh XPOINT_ERROR
MUX_ERRA 1

Set when the crosspoint switch is
configured to put the same audio
channel in both Primary and
Secondary Groups.

XPOINT_ERROR 0
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
810h to
81Fh RSVD RSVD - Reserved. R 0
CHANNEL RSVD 15-8 Reserved. R 0
820h STATUS_REG_1
- - ACSR_BYTE_1 7-0 Audio channel status block byte 1. R/W 133
g1 CHANNEL_ RSVD 15-8 Reserved. R 0
STATUS_REG_2 ACSR_BYTE_2 7-0 Audio channel status block byte 2. R/W 8
CHANNEL ACSR_BYTE_4 15-8  Audio channel status block byte 4. R/W 0
822h STATUS_REG_3
- ACSR_BYTE_3 7-0 Audio channel status block byte 3. R/W 44
CHANNEL_ ACSR_BYTE_6 15-8  Audio channel status block byte 6. R/W 0
823h STATUS_REG_4
- ACSR_BYTE_5 7-0 Audio channel status block byte 5. R/W 0
CHANNEL ACSR_BYTE_8 15-8  Audio channel status block byte 8. R/W 0
824h STATUS_REG_5
- ACSR_BYTE_7 7-0 Audio channel status block byte 7. RW 0
CHANNEL ACSR_BYTE_10 15-8  Audio channel status block byte 10. R/W 0
825h STATUS_REG_6
- ACSR_BYTE_9 7-0 Audio channel status block byte 9. RW 0
CHANNEL ACSR_BYTE_12 15-8  Audio channel status block byte 12. RW 0
826h STATUS_REG_7
- - ACSR_BYTE_11 7-0 Audio channel status block byte 11. R/W 0
CHANNEL_ ACSR_BYTE_14 15-8  Audio channel status block byte 14. R/W 0
827h STATUS_REG_8
- ACSR_BYTE_13 7-0 Audio channel status block byte 13. R/W 0
CHANNEL ACSR_BYTE_16 15-8  Audio channel status block byte 16. R/W 0
828h STATUS_REG_9
- ACSR_BYTE_15 7-0 Audio channel status block byte 15. R/W 0
CHANNEL ACSR_BYTE_18 15-8  Audio channel status block byte 18. R/W 0
829h STATUS_REG_10
- ACSR_BYTE_17 7-0 Audio channel status block byte 17. R/W 0
CHANNEL ACSR_BYTE_20 15-8  Audio channel status block byte 20. R/W 0
82Ah STATUS_REG_11
- ACSR_BYTE_19 7-0 Audio channel status block byte 19. R/W 0
CHANNEL_ ACSR_BYTE_22 15-8  Audio channel status block byte 22. R/W 0
828h STATUS_REG_12
- ACSR_BYTE_21 7-0 Audio channel status block byte 21. RW 0
CHANNEL_ RSVD 15-8 Reserved. R 0
82Ch STATUS_REG_13
- ACSR_BYTE_23 7-0 Audio channel status block byte 23. R/W 0
82Dh to
83Fh RSVD RSVD - Reserved. R 0
RSVD 15-9 Reserved. R 0
ga0h AUDIO_CTRL.  DEL1_2A BYTE_1 8-1 CPP:';?“X ﬂ‘”g'zo group delay datafor o, 0
GRPA_REG_1 )
Primary Audio group delay data
EBITT_2A 0 valid flag for channel 1 & 2. RAW 0
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Table 4-36: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W  Default
RSVD 15-9 Reserved. R 0
841h AUDIO_CTRL_
GRPA_REG_2 DEL1_2A BYTE 2 80 Primary Audio group delay data for RAW 0
channel 1 & 2.
RSVD 15-9 Reserved. R 0
842h AUDIO_CTRL_
GRPA_REG_3 DEL1_2A BYTE 3 8-0 Primary Audio group delay data for RAW 0
channel 1 & 2.
RSVD 15-9 Reserved. R 0
ga3h AUDIO_CTRL_  DEL3_4A BYTE_1 8-1 c";';?\?g Ag‘“;f group delay datafor 0
GRPA_REG_4 )
Primary Audio group delay data
EBIT3_4A 0 valid flag for channel 3 & 4. RAW 0
RSVD 15-9 Reserved. R 0
844h AUDIO_CTRL_
GRPA_REG_5 DEL3_4A BYTE 2 8-0 Primary Audio group delay data for RAW 0
channel 3 & 4.
RSVD 15-9 Reserved. R 0
845h AUDIO_CTRL_
GRPA_REG_6 DEL3_4A BYTE 3 8.0 Primary Audio group delay data for RAW 0
channel 3 & 4.
RSVD 15-9 Reserved. R 0
ga6h AUDIO_CTRL_  DEL1_2B_BYTE_1 8-1 ?g:‘zzgﬁ;’;ﬁ;“zg group delaydata  ppy 0
GRPB_REG_1 '
Secondary Audio group delay data
EBIT1_2B 0 valid flag for channel 1 & 2. RIW 0
RSVD 15-9 Reserved. R 0
847h AUDIO_CTRL_
GRPB_REG_2 DEL1 2B BYTE 2 8.0 Secondary Audio group delay data RAW 0
for channel 1 & 2.
RSVD 15-9 Reserved. R 0
848h AUDIO_CTRL_
GRPB_REG_3 DEL1_2B_BYTE 3 80 Secondary Audio group delay data RAW 0
for channel 1 & 2.
RSVD 15-9 Reserved. R 0
gash AUDIO_CTRL_  DEL3_4B_BYTE_1 8-1 ?gfcc’ﬂgimf;i'z group delaydata ¢y 0
GRPB_REG_4 )
EBIT3 4B 0 Secondary Audio group delay data RAW 0
for channel 3 & 4.
RSVD 15-9 Reserved. R 0
84Ah AUDIO_CTRL_
GRPB_REG_5 DEL3_4B_BYTE 2 80 Secondary Audio group delay data RAW 0
for channel 3 & 4.
RSVD 15-9 Reserved. R 0
84Bh AUDIO_CTRL_
GRPB_REG_6 DEL3 4B BYTE 3 8-0 Secondary Audio group delay data RAW 0
for channel 3 & 4.
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4.15 JTAG ID Codeword

The Platform ID for the 297X family is OFh.

The part number field of the JTAG ID codeword for the GS2972 is set to 0FO1h.

4.16 JTAG Test Operation

When the JTAG/HOST pin is HIGH, the GSPI host interface port is configured for JTAG
test operation.

In this mode the SCLK, SDIN, SDOUT and CS become TCK, TDI, TDO and TMS. In
addition, the TRST pin becomes active.

Boundary scan testing using the JTAG interface is enabled in this mode. When the
JTAG/HOST pin is LOW, the dedicated JTAG interface is used. In this mode the TCK, TD],
TDO and TMS pins are active. This is the recommended mode for new designs.

4.17 Device Power-Up

Because the GS2972 is designed to operate in a multi-voltage environment, any
power-up sequence is allowed. The Charge Pump, Phase Detector, Core Logic, Serial
Digital Output and I/0 Buffers can all be powered up in any order.

4.18 Device Reset

Note: At power-up, the device must be reset to operate correctly.

In order to initialize all internal operating conditions to their default states, hold the
RESET signal LOW for a minimum of t,.4; = 1ms after all power supplies are stable.
There are no requirements for power supply sequencing.

When held in reset, all device outputs will be driven to a high-impedance state.

Nominal Level ____
95% of Nominal Level --------xmmmmmmss eemma

Supply Voltage
treset < treset >
RESET
Reset Reset
Figure 4-35: Reset Pulse
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5. Application Reference Design

5.1 Typical Application Circuit

Power Filtering
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Notes:

1. DNP (Do Not Populate).

2. The value of the series resistors on video data, clock, and timin;
connections should be determined by board signal integrity test (See Section 4.1.1).

3. For analog power and ground

isolation refer to PCB layout guide.

4. For critital 3G signal layout refer to PCB layout guide.

5. For impedance controlled signals refer to PCB layout guide.

Figure 5-1: Typical Application Circuit
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6. References & Relevant Standards

SMPTE ST 125

Component video signal 4:2:2 - bit parallel interface

SMPTE ST 259-C

10-bit 4:2:2 Component and 4fsc Composite Digital Signals - Serial Digital
Interface

SMPTE ST 260

1125/ 60 high definition production system — digital representation and
bit parallel interface

SMPTE ST 267

Bit parallel digital interface — component video signal 4:2:2 16 x 9 aspect
ratio

SMPTE ST 272

Formatting AES/EBU Audio and Auxiliary Data into Digital Video Ancillary

Data Space

SMPTE ST 274

1920 x 1080 scanning analog and parallel digital interfaces for multiple
picture rates

SMPTE ST 291

Ancillary Data Packet and Space Formatting

SMPTE ST 292

Bit-Serial Digital Interface for High-Definition Television Systems

SMPTE ST 293

720 x 483 active line at 59.94Hz progressive scan production — digital
representation

SMPTE ST 296

1280 x 720 scanning, analog and digital representation and analog
interface

SMPTE ST 299

24-Bit Digital Audio Format for HDTV Bit-Serial Interface

SMPTE ST 305

Serial Data Transport Interface

SMPTE ST 348

High Data-Rate Serial Data Transport Interface (HD-SDTI)

SMPTE ST 352

Video Payload Identification for Digital Television Interfaces

SMPTE ST 372

Dual Link ST 292 Interface for 1920 x 1080 Picture Raster

SMPTE ST 424

3Gb/s Signal/Data Serial Interface

SMPTE ST 425

3Gb/s Signal/Data Serial Interface - Source Image Format Mapping

SMPTE RP165

Error Detection Checkwords and Status Flags for use in Bit-Serial Digital
Interfaces for Television

SMPTE RP168

Definition of Vertical Interval Switching Point for Synchronous Video
Switching

CEA 861

Video Timing Requirements
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7. Package & Ordering Information

7.1 Package Dimensions

BOTTOM VIEW
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H OO0 00000000 |H
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¢ =) O'2O<4X> Ball Pitch : Substrate Thickness :
‘»7 m 1,00 0.366
“, Ball Diameter : Mold Thickness :
% O 0O 0O O OO0 O O O O 0.50 0.70
o [=C= SEATING| PLANE |
z ; PACKAGE OUTLINE
2 V: 100L LBGA
PACKAGE SIZE: 11 * 11 * 1.71 MM
* THE BALL DIAMETER, BALL PITCH, STAND—OFF & PACKAGE THICKNESS
ARE DIFFERENT FROM JEDEC SPEC M0192 (LOW PROFILE BGA FAMILY)
Figure 7-1: Package Dimensions
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7.2 Packaging Data

Table 7-1: Packaging Data

Parameter Value

Package Type 11mm x 11mm 100-ball LBGA

Package Drawing JEDEC M0192 (with exceptions noted in Package Dimensions on
Reference page 122).

Moisture Sensitivity Level 3

Junction to Case Thermal

Resistance, 0;_ 10.4°CW
Junction to Air Thermal
Resistance, 6;., (at zero 37.1°CW
airflow)
Junction to Board .
Thermal Resistance, 6;, 26.4°C/W
Psi, v 0.4°C/W
Pb-free and RoHS

Yes

Compliant

7.3 Marking Diagram

Pin 11D

.

o =
Gennum

G S 2 9 7 2 XXXXXX - Last 6 digits (excluding. decimal)
XXXXXKES | L ot pssemoly (P as e
YYWW 5\3(\;\/55'_”;;3 g‘ézzn indicator

Figure 7-2: Marking Diagram
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7.4 Solder Reflow Profiles

The GS2972 is available in a Pb-free package. It is recommended that the Pb-free
package be soldered with Pb-free paste using the reflow profile shown in Figure 7-3.

Temperature

60-150 sec.

20-40 sec.

260°C
250°C

3°C/sec max

217°C

N

200°C

150°C

25°C _/

6°C/sec max

60-180 sec. max

8 min. max

Figure 7-3: Pb-free Solder Reflow Profile
7.5 Ordering Information

Table 7-2: Ordering Information

Time

Part Number Package Pb-free Temperature Range
GS2972-1BE3 100-ball BGA Yes -20°C to 85°C
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SEMTECH

GENNUM PRODUCTS

GS2971A

3Gb/s, HD, SD SDI Receiver, with Integrated Adaptive Cable Equalizer complete
with SMPTE Audio and Video Processing

Key Features Applications
e Operation at 2.97Gb/s, 2.97/1.001Gb/s, 1.485Gb/s,
1.485/1.001Gb/s and 270Mb/s

e Supports SMPTE ST 425 (Level A and Level B), Application: Single Link (3G-SDI)

SMPTE ST 424, SMPTE ST 292, SMPTE ST 259-C and to Dual Link (HD-SDI) Converter

DVB-ASI . .
¢ Integrated adaptive cable equalizer ey @ kA
e Typical equalized length of Belden 1694A cable: mm@ o Iﬁ» o

+ 150m at 2.97Gb/s o D e

+ 250m at 1.485Gb/s
+ 480m at 270Mb/s

¢ Integrated Reclocker with low phase noise, integrated
VCO

e Serial digital reclocked, or non-reclocked output Application: 1080p50/60 Monitor

¢ Integrated audio de-embedder for 8 channels of 48kHz
audio 44 Speakers

e Integrated audio clock generator

T

elector

: : 3G-SDI GS2971A » I'
¢ Ancillary data extraction @ > l

e Optional conversion from SMPTE ST 425 Level B to
Level A for 1080p 50/60 4:2:2 10-bit

e Parallel data bus selectable as either 20-bit or 10-bit

e Comprehensive error detection and correction
features

e OutputH, V, F or CEA 861 Timing Signals

e 1.2V digital core power supply, 1.2V and 3.3V analog

power supplies, and selectable 1.8V or 3.3V I/O power

Supply SD/HD/3G-SDI
e GSPIHost Interface

e -20°Cto +85°C operating temperature range

Application: Multi-format Downconverter

10-bit bit SD Bypass

HD/SD SD-5DI
Serializer
(Gs1582,
»| GS1672)

i

GS2971A

¢ Low power operation (typically 545mW)

Analog

e Small 11mm x 11mm 100-ball BGA package S

e Pb-free and RoHS compliant
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Application: Multi-input Video Monitoring System

3G-SDI

Input 1 j—lbit 1
Video
@—»552971/; ey, Jideo
.  — Video :> o
|3nG th z‘ ]& Formatter VGA DAC
A\ P & e Z Y PR R IV
G52971A|_| svemac ol video >
4 Memory ﬁ
l On Screen
3G-SDI : —P Display
Input n 10:bit Generator
652971A || svemac *
>
H
[ossouwn
Audio | | audo  [emsour
Select Al e
PETTTTN <
Analog [ >
Sync

Hepax
‘‘‘‘‘‘‘‘‘‘‘ T

GS4911

Seperator

Application: Multi-format Audio De-embedder Module

10-bit
C GS2962 —@ SD/HD/3G-SDI
Peu

Xy

G52971A > A

Audio

Sﬁg‘h —® outputs
ic f—o———p

&

Drivers .» Analog
X Audio
# Outputs

SD/HD/3G-SDI @—»

Application: Multi-format Digital VTR/Video Server

Video Output

Video
Processor

10-bit

Tape/HDDISolid State

GS2971A

SD/HD/3G-SDI §_>

Audio
Processor

uuuuuuuuuuu

Description

The GS2971A is a multi-rate SDI integrated Receiver which
includes complete SMPTE processing, as per SMPTE ST 425,
SMPTE ST 292 and SMPTE ST 259-C. The SMPTE processing
features can be bypassed to support signals with other
coding schemes.

The GS2971A integrates Semtech's adaptive cable equalizer
technology, achieving unprecedented cable lengths and
jitter tolerance. It features DC restoration to compensate for
the DC content of SMPTE pathological signals.

The device features an Integrated Reclocker with an
internal VCO and a wide Input Jitter Tolerance (IJT) of 0.7UL

A serial digital loop-through output is provided, which can
be configured to output either reclocked or non-reclocked

serial digital data. The serial digital output can be connected
to an external cable driver.

The device operates in one of four basic modes: SMPTE
mode, DVB-ASI mode, Data-Through mode or Standby
mode.

In SMPTE mode (the default operating mode), the GS2971A
performs full SMPTE processing, and features a number of
data integrity checks and measurement capabilities.

The device also supports ancillary data extraction, and can
provide entire ancillary data packets through
host-accessible registers. It also provides a variety of other
packet detection and error handling features. All of these
processing features are optional, and may be individually
enabled or disabled through register programming.

Both SMPTE ST 425 Level A and Level B inputs are
supported with optional conversion from Level B to Level A
for 1080p 50/59.94/60 4:2:2 10-bit inputs.

In DVB-ASI mode, sync word detection, alignment and
8b/10b decoding is applied to the received data stream.

In Data-Through mode all forms of SMPTE and DVB-ASI
processing are disabled, and the device can be used as a
simple serial to parallel converter.

The device can also operate in a lower power Standby
mode. In this mode, no signal processing is carried out and
the parallel output is held static.

Parallel data outputs are provided in 20-bit or 10-bit format
for 3Gb/s, HD and SD video rates, with a variety of mapping
options. As such, this parallel bus can interface directly with
video processor ICs, and output data can be multiplexed
onto 10 bits for a low pin count interface.

Up to eight channels (two audio groups) of serial digital
audio may be extracted from the video data stream, in
accordance with SMPTE ST 272-C and SMPTE ST 299.

The output audio formats supported by the device include
AES/EBU and IS, and two other industry standard serial
digital formats. A variety of audio processing features are
provided to ease implementation. Audio clocks are
internally generated and provided by the device.
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Functional Block Diagram
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GS2971A Functional Block Diagram
Revision History
Version ECO PCN Date Changes and/or Modifications

Clarified IOPROC_EN/DIS register configuration

3 014961 - August 2013 throughout Section 4."Added note to Section 4.20.
Updated SMPTE format throughout document.
2 158578 _ September 2012 Addec_i back the Typ cplumn in the Table 2-4: AC
Electrical Characteristics
1 158083 - June 2012 Updates throughout the document
0 154391 - July 2010 New Document
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1. Pin Out

1.1 Pin Assignment

1 2 3 4 5 6 7 8 9 10

A VBG LF LB_CONT xgg* STATO | STAT1 |IO_VDD| PCLK |DOUT18|DOUT17

B A_VDD CLDLS RSV \éCN%— STAT2 | STAT3 |IO_GND|DOUT19DOUT16|DOUT15
PLL_ PLL_ RESET

C SDI | A_GND VDD VDD STAT4 | STATS ~RST DOUT12|DOUT14|DOUT13

=1 PLL_ CORE | CORE JTAG/
D SDI |A_GND | A_GND GND “GNp | vDD SW_EN HosT I0_GND|10_VDD

E |eq vopleq Gno| A GnD PLL_ CORE | CORE |SDOUT_| SDIN_

GND | _GND | _VDD TDO TDI DOUT1ODOUTI

F | acer | Rrsv | A gnp| PLL | CORE | CORE | CS_ | sCLK_

anD | anp | vop | Tms | rek | POUTE| POUTS

G AGeN | A enDlRC BYP CORE | CORE CORE |SMPTE

"anp | _anp | vop BYPASS DVB_ASI|IO_GND|10_VDD

H | BUFF- | BUFF_ JAUDIO_I \ye ¢ frim_ger| XTAL- | 20bit/ flOPROC.

VDD GND | EN/DIS ouT 10bit | EN/DIS DOUT6 | DOUTY

J | spo | SPO_ | AOUT | Aciik | AOUT | x7aL2 |io_GND| DOUTI | DOUTA | DOUTS

EN/DIS | _172 _5/6
K | 500 |stanoey AC;/L"‘T AMCLK A?/%T XTAL1 |10_vpD| DOUTO | DOUT2 | DOUT3
1.2 Pin Descriptions
Table 1-1: Pin Description
Pin Name Type Description
Number yp P
A1l VBG Analog Input  Band Gap voltage filter connection.
A2 LF Analog Input  Loop Filter component connection.
A3 LB_CONT Analog Input  Connection for loop bandwidth control resistor.
POWER pin for the VCO. Connect to a 1.2V+5% analog supply
followed by a RC filter (see 5.3 Typical Application Circuit). A 105Q
Ad V€o_vbDb Input Power 1% resistor must be used in the RC filter circuit. VCO_VDD is
nominally 0.7V.
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Table 1-1: Pin Description (Continued)

Pin L

Number Name Type Description
MULTI-FUNCTIONAL OUTPUT PORT.
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Each of the STAT [0:5] pins can be configured individually to output
one of the following signals:
Signal Default
H/HSYNC STATO

A5, A6, BS V/VSYNC STAT1
BE. €5 C6 STAT[0:5] Output F/DE STAT2
el LOCKED STAT3

Y/1ANC STAT4
C/2ANC -
DATA ERROR STAT5
VIDEO ERROR -
AUDIO ERROR -
EDH DETECTED -
CARRIER DETECT -
RATE_DETO -
RATE_DET1 -

A7, D10, 10_VDD Input Power PQWER connection for digital I/0. Connect to 3.3V or 1.8V DC

G10, K7 digital.
PARALLEL DATA BUS CLOCK
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
3G 10-bit or 20-bit mode PCLK @ 148.5 or 148.5/1.001MHz

A8 PCLK Output HD 10-bit mode PCLK @ 148.5 or 148.5/1.001MHz
HD 20-bit mode PCLK @ 74.25 or 74.25/1.001MHz
SD 10-bit mode PCLK @ 27MHz
SD 20-bit mode PCLK @ 13.5MHz
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Table 1-1: Pin Description (Continued)

Pin L
Name Type Description
Number yp P
PARALLEL DATA BUS
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Luma data output for SD and HD data
rates; Data Stream 1 for 3G data rate
20-bit mode DVB-ASI mode (SMPTE_BYPASS = LOW
20bit/10bit = HIGH and DVB_ASI = HIGH):
Not defined
AB‘-;, ?311(()).3:. DOUT18, 17, 19, Data-Through mode (SMPTE_BYPASS =
, ,C8, 16, 15, 12, 14, 13, Output LOW and DVB_ASI = LOW):
C9, C10, E9, Data output
E10 10, 11
SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Multiplexed Luma/Chroma data output
for SD and HD data rates; Multiplexed
) Data Stream 1&2 for 3G data rate
;&k;g%e_ Low DVB-AS| mode (SMPTE_BYPASS = LOW
B and DVB_ASI = HIGH):
8b/10b decoded DVB-ASI data
Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output
B1 A_VDD Input Power ~ POWER pin for analog circuitry. Connect to 3.3V DC analog.
B2, C3, C4 PLL_VDD Input Power POWER pins for the Reclocker PLL. Connect to 1.2V DC analog.
B3, F2 RSV These pins must be left unconnected.
B4 VCO_GND Input Power  GND pin for the VCO. Connect to analog GND.
B7, DJ('; G9, I0_GND Input Power  GND connection for digital /0. Connect to digital GND.
C1, D1 SDI, SDI Analog Input  Serial Digital Differential Input.
C2, D2, D3, . - R
E3 F3 G2 A_GND Input Power GND pins for sensitive analog circuitry. Connect to analog GND.
CONTROL SIGNAL INPUT
Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to reset the internal operating conditions to default settings
and to reset the JTAG sequence.
Normal mode (JTAG/HOST = LOW):
7 RESET TRST Input When LOW, all functional blocks are set to default conditions and

all digital output signals become high impedance.
When HIGH, normal operation of the device resumes.
JTAG test mode (JTAG/HOST = HIGH):

When LOW, all functional blocks are set to default and the JTAG test
sequence is reset.

When HIGH, normal operation of the JTAG test sequence resumes
after RESET_TRST is de-asserted.
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Table 1-1: Pin Description (Continued)

Pin

Number A olul Type

Description

D4, E4, F4 PLL_GND Input Power

GND pins for the Reclocker PLL. Connect to analog GND.

D5, E5, F5,

G4, G5 CORE_GND Input Power

GND connection for device core. Connect to digital GND.

D6, E6, F6,

G6 CORE_VDD Input Power

POWER connection for device core. Connect to 1.2V DC digital.

D7 SW_EN Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable switch-line locking, as described in Section 4.10.1.

D8 JTAG/HOST Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to select JTAG test mode or host interface mode.

When JTAG/HOST is HIGH, the host interface port is configured for
JTAG test.

When JTAG/HOST is LOW, normal operation of the host interface
port resumes.

E1 EQ_VDD Input Power

POWER pin for SDI buffer. Connect to 3.3V DC analog.

E2 EQ_GND Input Power

GND pin for SDI buffer. Connect to analog GND.

E7 SDOUT_TDO Output

COMMUNICATION SIGNAL OUTPUT

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

GSPI serial data output/test data out.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test
results from the device.

In host interface mode, this pin is used to read status and
configuration data from the device.

E8 SDIN_TDI Input

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

GSPI serial data in/test data in.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test data
into the device.

In host interface mode, this pin is used to write address and
configuration data words into the device.

F1, G1 AGCP, AGCN

Automatic Gain Control for the equalizer. Attach the AGC capacitor
between these pins.

F7 CS_TMS Input

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Chip select / test mode start.

In JTAG mode (JTAG/HOST = HIGH), this pin is Test Mode Start, used
to control the operation of the JTAG test.

In host interface mode (JTAG/HOST = LOW), this pin operates as the
host interface chip select and is active LOW.
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Table 1-1: Pin Description (Continued)

Pin

Number Name Type Description

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Serial data clock signal.
F8 SCLK_TCK Input In JTAG mode (JTAG/HOST = HIGH), this pin is the JTAG clock.

In host interface mode (JTAG/HOST = LOW), this pin is the host
interface serial bit clock.

All JTAG/host interface addresses and data are shifted into/out of
the device synchronously with this clock.

PARALLEL DATA BUS

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Chroma data output for SD and HD

F9, F10, H9, data rates; Data Stream 2 for 3G data
H10,)8,19, DOUTS,9,6,7,1, Output >0.bit mod rate
J10, K8, K9, 4,50,23 2 obal}%e- HIGH DVB-AS| mode (SMPTE_BYPASS = LOW
K10 B and DVB_ASI = HIGH):
Not defined
Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output
10-bit mode

Forced LOW

20bit/10bit = LOW

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

When this pin is LOW, the serial digital output is the buffered
version of the input serial data. When this pin is HIGH, the serial
digital output is the reclocked version of the input serial data.

G3 RC_BYP Input

CONTROL SIGNAL INPUT/OUTPUT

Please refer to the Input/Output Logic parameters in the DC
Electrical Characteristics table for logic level threshold and
compatibility.

Indicates the presence of valid SMPTE data.

When the AUTO/MAN bit in the host interface register is HIGH
(Default), this pin is an OUTPUT. SMPTE_BYPASS is HIGH when the
device locks to a SMPTE compliant input. SMPTE_BYPASS is LOW
under all other conditions.

When the AUTO/MAN bit in the host interface register is LOW, this
pin is an INPUT:

No SMPTE scrambling takes place, and none of the I/O processing
features of the device are available when SMPTE_BYPASS is set
LOW.

When SMPTE_BYPASS is set HIGH, the device carries out SMPTE
scrambling and 1/O processing.

When SMPTE_BYPASS and DVB_ASI are both set LOW, the device
operates in Data-Through mode.

G7 SMPTE_BYPASS Input/Output
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Table 1-1: Pin Description (Continued)

Pin
Number

Name

Type

Description

G8

DVB_ASI

Input/Output

CONTROL SIGNAL INPUT

Please refer to the Input/Output Logic parameters in the DC
Electrical Characteristics table for logic level threshold and
compatibility.

Used to enable/disable DVB-ASI data extraction in manual mode.

When the AUTO/MAN bit in the host interface is LOW, this pin is an
input and when the DVB_ASI pin is set HIGH the device will carry out
DVB_ASI data extraction and processing. The SMPTE_BYPASS pin
must be set LOW. When SMPTE_BYPASS and DVB_ASI are both set
LOW, the device operates in Data-Through mode.

When the AUTO/MAN bit in the host interface is HIGH (default),
DVB-ASI is configured as a status output (set LOW), and DVB-ASI
input streams are not supported or recognized.

H1

BUFF_VDD

Input Power

POWER pin for the serial digital output 50Q buffer. Connect to 3.3V
DC analog.

H2

BUFF_GND

Input Power

GND pin for the cable driver buffer. Connect to analog GND.

H3

AUDIO_EN/DIS

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Enables or disables audio extraction.

H4

WCLK

Output

48kHz word clock for Audio.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

H5

TIM_861

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to select CEA-861 timing mode.

When TIM_861 is HIGH, the device outputs CEA 861 timing signals
(HSYNC/VSYNC/DE) instead of H:V:F digital timing signals.

H6

XTAL_OUT

Digital
Output

Buffered 27MHz crystal output. Can be used to cascade the crystal
signal.

H7

20bit/10bit

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to select the output bus width.
HIGH = 20-bit, LOW = 10-bit.

H8

IOPROC_EN/DIS

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable or disable audio and video processing features.
When IOPROC_EN is HIGH, the audio and video processing features
of the device are enabled. When IOPROC_EN is LOW, the processing
features of the device are disabled, and the device is in a
low-latency operating mode.
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Table 1-1: Pin Description (Continued)

Pin

Number A olul Type

Description

J1, K1 SDO, SDO Output

Serial Data Output Signal.
50Q CML buffer for interfacing to an external cable driver.

Serial digital output signal operating at 2.97Gb/s, 2.97/1.001Gb/s,
1.485Gb/s, 1.485/1.001Gb/s and 270Mb/s.

12 SDO_EN/DIS Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable/disable the serial digital output stage.

When SDO_EN/DIS is LOW, the serial digital output signals, SDO and
SDO, are both pulled HIGH.

When SDO_EN/DIS is HIGH, the serial digital output signals, SDO and
SDO, are enabled.

J3 AOUT_1/2 Output

Serial Audio Output; Channels 1 and 2.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J4 ACLK Output

64fs sample clock for audio.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J5 AOUT_5/6 Output

Serial Audio Output; Channels 5 and 6.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J6, K6 XTAL2, XTAL1 Analog Input

Input connection for 27MHz crystal.

K2 STANDBY Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

When this pin is set HIGH, the device is placed in a power-saving
mode. No data processing occurs, and the digital I/0s are powered
down.

In this mode, the serial digital output signals, SDO and SDO, are
both pulled HIGH.

K3 AOUT_3/4 Output

Serial Audio Output; Channels 3 and 4.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

K4 AMCLK Output

Oversampled master clock for audio (128fs, 256fs, 512fs selectable).

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

K5 AOUT_7/8 Output

Serial Audio Output; Channels 7 and 8.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
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2. Electrical Characteristics
2.1 Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Value/Units
Supply Voltage, Digital Core (CORE_VDD) -0.3V to +1.5V
Supply Voltage, Digital 1/0 (I0_VDD) -0.3V to +4.0V
Supply Voltage, Analog 1.2V (PD_VDD, VCO_VDD) -0.3V to +1.5V
SAtiE)/leé)\/oltage, Analog 3.3V (EQ_VDD, BUFF_VDD, 0.3V to +4.0V
Input Voltage Range (digital inputs) -2.0V to +5.25V
Operating Temperature Range -20°C to +85°C
Functional Temperature Range -40°C to +85°C
Storage Temperature Range -50°C to +125°C
Peak Reflow Temperature (JEDEC J-STD-020C) 260°C

ESD Sensitivity, HBM (JESD22-A114) 2kV

Note:

Absolute Maximum Ratings are those values beyond which damage may occur. Functional
operation under these conditions or at any other condition beyond those indicated in the
AC/DC Electrical Characteristics sections is not implied.

2.2 Recommended Operating Conditions

Table 2-2: Recommended Operating Conditions

Ta =-20°C to +85°C, unless otherwise shown.

Parameter Symbol Conditions Min Typ Max Units Notes
Supply Voltage, Digital Core CORE_VDD - 1.14 1.2 1.26 \% -

1.8V mode 1.71 1.8 1.89 \% -
Supply Voltage, Digital I/0 10_VDD

3.3V mode 3.13 33 3.47 \Y -
Supply Voltage, PLL PLL_VDD - 1.14 1.2 1.26 \% -
Supply Voltage, Analog A_VDD - 3.13 33 3.47 \% 1
Supply Voltage, Serial Digital Input EQ_VDD - 3.13 33 3.47 \% 1
Supply Voltage, CD Buffer BUFF_VDD - 3.13 33 3.47 \% 1
Note:

1. The 3.3V supplies must track the 3.3V supply of an external CD.
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2.3 DC Electrical Characteristics

Table 2-3: DC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units  Notes
System
10bit 3G - 220 265 mA -
20bit 3G - 210 265 mA -
+1.2V Supply Current v 10/20bit HD - 170 220 mA -
10/20bit SD - 140 185 mA -
DVB_ASI - 130 170 mA -
10bit 3G - 37 45 mA -
20bit 3G - 16 20 mA -
+1.8V Supply Current lhvg 10/20bit HD - 15 21 mA -
10/20bit SD - 4 7 mA -
DVB_ASI - 4 6 mA -
10bit 3G - 150 180 mA -
20bit 3G - 115 130 mA -
+3.3V Supply Current Iay3 10/20bit HD - 110 135 mA -
10/20bit SD - 90 100 mA -
DVB_ASI - 90 95 mA -
10bit 3G - 560 680 mw -
20bit 3G - 525 640 mw -
10/20bit HD - 480 590 mw -
Z‘gj‘\'/gg"i:‘:_';?/‘)’"er Pios  10/20bit SD - 420 520 mwW -
DVB_ASI - 410 500 mw -
Reset - 390 - mwW -
Standby - 23 45 mW -
10bit 3G - 750 930 mw -
20bit 3G - 620 760 mw -
10/20bit HD - 570 730 mw -
Z‘gf\'/gg"i:‘;gfl‘)"’er Psps  10/20bit SD - 460 560 mwW -
DVB_ASI - 440 540 mw -
Reset - 410 - mW -
Standby - 23 45 mW -
Digital I/0
Input Logic LOW ViL 3.3V or 1.8V operation IO_B\./;S - IOO_.\3/;D \Y, -
Input Logic HIGH Viy 3.3V or 1.8V operation IOO_-\7/;D - IO;(\)/.ED \ -
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Table 2-3: DC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units  Notes
IOL = 5mA, 1.8V operation - - 0.2 \Y -
Output Logic LOW VoL
IOL = 8mA, 3.3V operation - - 0.4 \Y, -
IOH = 5mA, 1.8V operation 1.4 - - \ -
Output Logic HIGH Vou
IOH = 8mA, 3.3V operation 2.4 - - \% -
Serial Input

Serial Input Common

Mode Voltage - 75Q load - 2.2 - \% -

Serial Output

Serial Output
Common Mode - 50Q load
Voltage

BUFF_VDD BUFF_VDD BUFF_VDD
-(0.6/2) -(0.45/2) -(0.35/2)

<
|

Note:

The output drive strength of the digital outputs can be programmed through the host interface. please see Table 4-29: Video Core Configuration
and Status Regjisters, register 06Dh for details.
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2.4 AC Electrical Characteristics

Table 2-4: AC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
System
3G (Level A) 80 - 83 PCLK -
Device Latency: |
AUDIO_EN = 1, B 3G (Level B) 143 - 151 PCLK -
SMPTE mode, HD 80 - 83 PCLK -
IOPROC_EN =1
SD 50 - 55 PCLK -
3G (Level A) 44 - 48 PCLK -
Device Latency: |
AUDIO_EN =0, B 3G (Level B) 108 - 116 PCLK -
SMPTE mode, HD 44 - 48 PCLK -
IOPROC_EN =1
SD 44 - 48 PCLK -
Device Latency: 3G (Level A) 33 - 36 PCLK -
AUDIO_EN =0, - HD 33 - 36 PCLK -
SMPTE mode,
IOPROC_EN =0 SD 32 - 35 PCLK -
Device Latency: 3G (Level A) 6 - 9 PCLK -
AUDIO_EN =0, _ HD 6 - 9 PCLK -
SMPTE bypass,
IOPROC_EN =0 SD 5 - 9 PCLK -
Device Latency:
- SD 12 - 16 PCLK -
DVB-ASI
Reset Pulse Width treset - 1 - - ms -
Parallel Output
Parallel Clock Frequency fpcik - 13.5 - 148.5 MHz -
Parallel Clock Duty Cycle DCpcik - 40 - 60 % -
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
SPI 1.5 - - ns 1
3G 10-bit AUDIO 1.5 - - ns 1
6pF CLoap DBUS 0.3 - - ns 1
STAT 0.3 - - ns 1
3G 20-bit DBUS 1.0 - - ns 1
6pF CLoap STAT 1.0 - - ns 1
Output Data Hold Time (1.8V) ton :pDF l?_::; pBus 1o _ _ " 1
STAT 1.0 - - ns 1
HD 20-bit DBUS 1.0 - - ns 1
6pF CLoap STAT 1.0 - - ns 1
SD 10-bit DBUS 19.4 - - ns 1
6pF CLoap STAT 19.4 - - ns 1
SD 20-bit DBUS 38.0 - - ns 1
6pF CLoap STAT 38.0 - - ns 1
SPI 1.5 - - ns 2
3G 10-bit AUDIO 1.5 - - ns 2
6pF Coap DBUS 0.3 - - ns 2
STAT 0.3 - - ns 2
3G 20-bit DBUS 1.0 - - ns 2
6pF CLoap STAT 1.0 - - ns 2
Output Data Hold Time (3.3V) ton :pDF l?_::; PBYs 1o _ _ i ’
STAT 1.0 - - ns 2
HD 20-bit DBUS 1.0 - - ns 2
6pF CLoap STAT 1.0 - - ns 2
SD 10-bit DBUS 19.4 - - ns 2
6pF CLoap STAT 19.4 - - ns 2
SD 20-bit DBUS 38.0 - - ns 2
6pF CLoap STAT 38.0 - - ns 2
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
SPI - - 14.0 ns 3
3G 10-bit AUDIO - - 7.0 ns 3
15pF Coap DBUS - - 1.8 ns 3
STAT - - 25 ns 3
3G 20-bit DBUS - - 37 ns 3
15pF CLonp STAT - - 4.4 ns 3
Output Data Delay Time (1.8V) tod 1?5,;18:::; > - - > - :
STAT - - 44 ns 3
HD 20-bit DBUS - - 3.7 ns ’
15pF CLonp STAT - - 4.4 ns 3
SD 10-bit DBUS - - 222 ns 3
15pF Coap STAT - - 22.2 ns 3
SD 20-bit DBUS - - 410 ns :
15pF Coap STAT - - 41.0 ns 3
SPI - - 14.0 ns 4
3G 10-bit AUDIO - - 7.0 ns 4
15pF CLonp DBUS - - 1.9 ns 4
STAT - - 2.2 ns 4
3G 20-bit DBUS - - 37 ns 4
15pF Cloap STAT - - 4.1 ns 4
Output Data Delay Time (3.3V) tod 1?5,:18:2:[) > - - > - -
STAT - - 4.1 ns 4
HD 20-bit DBUS - - 37 ns 4
15pF Coap STAT - - 4.1 ns 4
SD 10-bit DBUS - - 22 ns 4
15pF Coap STAT - - 22.2 ns 4
SD 20-bit DBUS - - 410 ns 4
15pF Coap STAT - - 41.0 ns 4
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
STAT - - 0.4 ns 1
3G 10-bit
DBUS - - 0.3 ns 1
6pF Cloap
AUDIO - - 0.6 ns 1
STAT - - 0.4 ns 1
All other
modes DBUS - - 0.4 ns 1
6pF Cloap
AUDIO - - 0.6 ns 1
Output Data Rise/Fall Time (1.8V) t/ts
STAT - - 1.5 ns 3
3G 10-bit
15pF CLoap DBUS - - 1.1 ns 3
AUDIO - - 2.3 ns 3
STAT - - 1.5 ns 3
All other
modes DBUS - - 1.4 ns 3
15pF CLoap
AUDIO - - 2.3 ns 3
STAT - - 0.5 ns 2
3G 10-bit
6pF CLonp DBUS - - 0.4 ns 2
AUDIO - - 0.6 ns 2
Output Data Rise/Fall Time (3.3V) t/ts
STAT - - 0.5 ns 2
All other
modes DBUS - - 0.4 ns 2
6pF Cloap
AUDIO - - 0.6 ns 2
STAT - - 1.6 ns 4
3G 10-bit DBUS 15 ns 4
15pF CLoap )
AUDIO - - 2.2 ns 4
Output Data Rise/Fall Time (3.3V) t/ts
STAT - - 1.6 ns 4
All other
modes DBUS - - 1.4 ns 4
15pF CLoap
AUDIO - - 2.2 ns 4

Serial Digital Input

Serial Input Data Rate DRgp, - 0.27 - 2.97 Gb/s -

T, =25°C, differential,

270Mb/s & 1.485Gb/s 720 800 950 ™Vep 6
Serial Input Voltage Swing AVgp) - -
Ta =25;C.'93g{)‘jsre”t'a" 720 800 880 mVpp 6
Belden 1694A cable, 3G - 150 - m -
Achievable Cable Length - Belden 1694A cable, HD - 230 - m -
Belden 1694A cable, SD - 460 - m -
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
Input Return Loss - single ended 15 21 - dB 7
Input Resistance - single ended - 1.52 - kQ -
Input Capacitance - single ended - 1 - pF -
Serial Digital Output
Serial Output Data Rate DRspo - 0.27 - 2.97 Gb/s -
Serial Output Swing AVspo Dif‘ferentliglaévith 1000 320 - 600 mVp., -
;g:l}:t%%t;ut Rise Time trepo _ _ _ 180 ps _
;gl;i/:ﬂl~08%t°[/::)ut Fall Time tfspo _ _ _ 180 ps :
3G, PRBS23, Belden _ _ 100 ps B
1694A cable, 140m
Serial Output Jitter with tos HD, PRBS23, Belden _ _ 100 ps _
loop-through mode 1694A cable, 210m
I R
3G - 10 - ps -
Serial Output Duty Cycle Distortion DCDspp HD - 10 - ps -
SD - 20 - ps -
Synchronous lock time - - - - 25 us -
Asynchronous lock time - - 0.1 - 20 ms -
Lock time from power-up - After 20 minutes at -20°C - - 5 s -
GSPI
GSPI Input Clock Frequency fsclk - - 60 MHz 5
GSPI Input Clock Duty Cycle DCscik 40 50 60 % 5
GSPI Input Data Setup Time - 1.5 - - ns 5
GSPI Input Data Hold Time - 1.5 - - ns 5
50% levels
GSPI Output Data Hold Time - 3.3V or 1.8V operation 1.5 - - ns 5
CS low before SCLK rising edge - 1.5 - - ns 5
Time between end of command
word (or data in.Auto-Increment _ 371 _ _ ns 5
mode) and the first SCLK of the
following data word - write cycle
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes

Time between end of command
word (or data in Auto-Increment

mode) and the first SCLK of the - 50% levels 148.4 - - ns 5
following data word - read cycle 3.3V or 1.8V operation
CS high after SCLK falling edge - 37.1 - - ns 5
Notes:
1. 1.89V and 0°C.
2. 3.47V and 0°C.
3. 1.71V and 85°C
4. 3.13V and 85°C
5. Timing parameters defined in Section 4.20.3
6. Om cable length
7. Tested on a 2971 board from 5MHz to 3GHz.
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3. Input/Output Circuits

10_VDD

2000

———/\/\/'—C0Input Pin

Figure 3-1: Digital Input Pin with Schmitt Trigger (20BIT/10BIT, AUDIO_EN/DIS,
CS_TMS, SW_EN, IOPROC_EN/DIS, JTAG/HOST, RC_BYP, RESET_TRST,
SCLK_TCK, SDIN_TDI, SDO_EN/DIS, STANDBY, TIM_861)

10_vDD

2000

—O Output Pin

Figure 3-2: Bidirectional Digital Input/Output Pin - Configured to Output
unless in Reset Mode. (ACLK, AMCLK, AOUT_1/2, AOUT_3/4, AOUT_5/6,
AOQOUT_7/8, DVB_ASI, SMPTE_BYPASS, WCLK)
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10_VvDD

2000
—O Output Pin

Figure 3-3: Bidirectional Digital Input/Output Pin with programmable drive
strength. These pins are configured to output unless in Reset Mode; in which
case they are high-impedance. The drive strength can be set by writing to
address 06Dh in the host interface register. (DOUTO, DOUT1, DOUT2, DOUTS3,
DOUT4, DOUTS5, DOUT6, DOUT7, DOUT8, DOUTY9, SDOUT_TDO, STATO, STAT1,
STAT2, STAT3, STAT4, STAT5, XTAL_OUT, DOUT10, DOUT11, DOUT12,
DOUT13, DOUT14, DOUT15, DOUT16, DOUT17, DOUT18, DOUT19, PCLK)

XTAL1
XTAL2
XTAL_OUT O <|,

Figure 3-4: XTAL1/XTAL2/XTAL_OUT

A_VDD

_|
_| 500
_|

Figure 3-5: VBG
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EQ_VDD

> Out <0>
LB_CONT
> Out <1>

Figure 3-6: LB_CONT

PLL_VDD

250
LF
250

Figure 3-7: Loop Filter

BUFF_VDD
% 500 é 500

o SDO
| a——Te}

—,
T

Figure 3-8: SDO/SDO

Figure 3-9: Equalizer Input Equivalent Circuit
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4. Detailed Description

4.1 Functional Overview

The GS2971A is a multi-rate SDI integrated Receiver which includes complete SMPTE
processing, as per SMPTE ST 425, SMPTE ST 292 and SMPTE ST 259-C. The SMPTE
processing features can be bypassed to support signals with other coding schemes.

The GS2971A integrates Semtech's adaptive cable equalizer technology, achieving
unprecedented cable lengths and jitter tolerance. It features DC restoration to
compensate for the DC content of SMPTE pathological signals.

The device features an Integrated Reclocker with an internal VCO and a wide Input
Jitter Tolerance (IJT) of 0.7UI

A serial digital loop through output is provided, which can be configured to output
either reclocked or non-reclocked serial digital data. The Serial Digital Output can be
connected to an external Cable Driver.

The device operates in one of four basic modes: SMPTE mode, DVB-ASI mode,
Data-Through mode or Standby mode.

In SMPTE mode, the GS2971A performs SMPTE de-scrambling and NRZI to NRZ
decoding and word alignment. Line-based CRC errors, line number errors, TRS errors
and ancillary data check sum errors can all be detected. The GS2971A also provides
ancillary data extraction. The entire ancillary data packet is extracted, and written to
host-accessible registers. Other processing functions include H:V:F timing extraction,
Luma and Chroma ancillary data indication, video standard detection, and

SMPTE ST 352 packet detection and decoding. All of the processing features are
optional, and may be enabled or disabled via the Host Interface.

Both SMPTE ST 425 Level A and Level B inputs are supported. The GS2971A also
provides user-selectable conversion from Level B to Level A for 1080p 50/60 4:2:2 10-bit
formats only.

In DVB-ASI mode, 8b/10b decoding is applied to the received data stream.

In Data-Through mode, all forms of SMPTE and DVB-ASI decoding are disabled, and the
device can be used as a simple serial to parallel converter.

The device can also be placed in a lower power Standby mode. In this mode, no signal
processing is carried out and the parallel output is held static. Placing the Receiver in
Standby mode will automatically place the integrated equalizer in power down mode as
well.

Parallel data outputs are provided in 20-bit or 10-bit multiplexed format for 3Gb/s, HD
and SD video rates. For 1080p 50/60 4:2:2 10-bit, the parallel data is output on the 20-bit
parallel bus as Y on 10 bits and Cb/Cr on the other 10 bits. As such, this parallel bus can
interface directly with video processor ICs. For other SMPTE ST 425 mapping structures,
the video data is mapped to a 20-bit virtual interface as described in SMPTE ST 425. In all
cases this 20-bit parallel bus can be multiplexed onto 10 bits for alow pin count interface
with downstream devices. The associated Parallel Clock input signal operates at 148.5
or 148.5/1.001MHz (for all 3Gb/s HD 10-bit multiplexed modes), 74.25 or
74.25/1.001MHz (for HD 20-bit mode), 27MHz (for SD 10-bit mode) and 13.5MHz (for SD
20-bit mode).
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Note: for 3Gb/s 10-bit mode the device operates in Dual Data Rate (DDR) mode, where
the data is sampled at both the rising and falling edges of the clock. This reduces the I/O
speed requirements of the downstream devices.

Up to eight channels, in two groups, of serial digital audio may be extracted from the
video data stream, in accordance with SMPTE ST 272 and SMPTE ST 299. The output
signal formats supported by the device include AES/EBU and three other industry
standard serial digital formats. 16, 20 and 24-bit audio formats are supported at 48kHz
synchronous for SD modes and 48kHz synchronous or asynchronous in HD/3G mode.
Additional audio processing features include group selection, channel swapping, ECC
error detection and correction (HD mode only), and audio channel status extraction.
Audio clock and control signals provided by the device include Word Clock (fs), Serial
Clock (641s), and Audio Master Clock at user-selectable rates of 128fs, 256fs or 512fs.

4.2 SMPTE ST 425 Mapping - 3G Level A and Level B Formats

4.2.1 Level A Mapping

Directimage format mapping - the mapping structure used to define 1080p/50/59.94/60
4:2:2 YCbCr 10 bit data, as supported by the GS2971A. See Figure 4-1:

e —t
™ o
| |

HANC

\% ] T
. [
o i —*

Figure 4-1: Level A Mapping

Active Video

4.2.2 Level B Mapping

The 2 x 292 HD SDI interface - this can be two distinct links running at 1.5Gb/s or one
3Gb/s link formatted according to SMPTE ST 292 on two 10-bit links (Y/C interleaved).
For 1080p/50/59.94/60 4:2:2 video formats, each link should be line-interleaved as per
SMPTE ST 372. See Figure 4-2:

ultiplexed Y/C data

Data Stream 1 u-|u-|QI9|9 |9
("Link A") |m|m|S|SS|10

XYZ
XYZ
LNO
I

b eav Active Video

Data Stream 2 t&8888EE

("Link 2”)  |m|mS|S|S|S

LNO

“double” TRS headers from
interleaved HD-SDI;

Figure 4-2: Level B Mapping
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The GS2971A distinguishes between Level A and Level B mappings at 3Gb/s. When
Level B data is detected, each 10-bit link is demultiplexed into its individual component
streams, and most video processing features, including error detection and correction
are enabled separately for Data Stream 1 and Data Stream 2 (Link A and Link B,
respectively). Note that audio demultiplexing and ancillary data extraction can only be
enabled for one link for 3Gb/s Level B data. Data Stream 1 or Data Stream 2 can be
selected via the host interface.

4.3 Serial Digital Input

The GS2971A can accept serial digital inputs compliant with SMPTE ST 424,
SMPTE ST 292 and SMPTE ST 259-C.

4.3.1 Integrated Adaptive Cable Equalizer
The GS2971A integrates Semtech's adaptive cable equalizer technology.

The integrated adaptive equalizer can equalize 3Gb/s, HD and SD serial digital signals,
and will typically equalize 150m of Belden 1694A cable at 2.97Gb/s, 250m at 1.485Gb/s
and 480m at 270Mb/s.The integrated adaptive equalizer is powered from a single +3.3V
power supply and consumes approximately 195mW of power.

The equalizer can be bypassed by programming register 073h through the GSPI
interface.

4.3.1.1 Serial Digital Inputs

The Serial Data Signal may be connected to the input pins (SDI/SDI) in either a
differential or single ended configuration. AC coupling of the inputs is recommended, as
the SDI and SDI inputs are internally biased at approximately 1.8V.

4.3.1.2 Cable Equalization

The input signal passes through a variable gain equalizing stage whose frequency
response closely matches the inverse of the cable loss characteristic. In addition, the
variation of the frequency response with control voltage imitates the variation of the
inverse cable loss characteristic with cable length.

The edge energy of the equalized signal is monitored by a detector circuit which
produces an error signal corresponding to the difference between the desired edge
energy and the actual edge energy. This error signal is integrated by both an internal and
an external AGC filter capacitor providing a steady control voltage for the gain stage. As
the frequency response of the gain stage is automatically varied by the application of
negative feedback, the edge energy of the equalized signal is kept at a constant level
which is representative of the original edge energy at the transmitter. The equalized
signalis also DC restored, effectively restoring the logic threshold of the equalized signal
to its correct level independent of shifts due to AC coupling.
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Figure 4-3: GS2971A Integrated EQ Block Diagram

4.4 Serial Digital Loop-Through Output

The GS2971A contains a 100Q2 differential serial output buffer which can be configured
to output either a retimed or a buffered version of the serial digital input. The SDO and
SDO outputs of this buffer can interface directly to a 3Gb/s-capable, SMPTE compliant
Semtech cable driver. See 5.3 Typical Application Circuit on page 145.

When the RC_BYP pin is set HIGH, the serial digital output is the re-timed version of the
serial input.

When the RC_BYP pin is set LOW, the serial digital output is simply the buffered version
of the serial input, bypassing the internal reclocker.

The output can be disabled by setting the SDO_EN/DIS pin LOW. The output is also
disabled when the STANDBY pin is asserted HIGH. When the output is disabled, both
SDO and SDO pins are set to VDD and remain static.

The SDO output is muted when the RC_BYP pin is set HIGH and the PLL is unlocked
(LOCKED pin is LOW). When muted, the output is held static at logic ‘0’ or logic ‘1.

Table 4-1: Serial Digital Output

SDO_EN/DIS RC_BYP SDO/SDO
0 X Disabled
1 1 Re-timed
1 0 Buffered (not re-timed)

Note: The serial digital output is muted when the GS2971A is unlocked.
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4.5 Serial Digital Reclocker

The GS2971A includes both a PLL stage and a sampling stage.

The PLL is comprised of two distinct loops:

e A coarse frequency acquisition loop sets the centre frequency of the integrated
Voltage Controlled Oscillator (VCO) using an external 27MHz reference clock

¢ Afine frequency and phase locked loop aligns the VCO’s phase and frequency to
the input serial digital stream

The frequency lock loop results in a very fast lock time.

The sampling stage re-times the serial digital input with the locked VCO clock. This
generates a clean serial digital stream, which may be output on the SDO/SDO output
pins and converted to parallel data for further processing. Parallel data is not affected by
RC_BYP. Only the SDO is affected by this pin.

4.5.1 PLL Loop Bandwidth

The fine frequency and phase lock loop in the GS2971A reclocker is non-linear. The PLL
loop bandwidth scales with the jitter amplitude of the input data stream; automatically
reduces bandwidth in response to higher jitter. This allows the PLL to reject more of the
jitter in the input data stream and produce a very clean reclocked output.

The loop bandwidth of the GS2971A PLL is defined with 0.2UI input jitter. The
bandwidth is controlled by the LB_CONT pin. Under nominal conditions, with the
LB_CONT pin floating and 0.2UI input jitter applied, the loop bandwidth is set to 1/1000
of the frequency of the input data stream. Connecting the LB_CONT pin to 3.3V reduces
the bandwidth to half of the nominal setting. Connecting the LB_CONT pin to GND
increases the bandwidth to double the nominal setting. Table 4-2 below summarizes this
information.

Table 4-2: PLL Loop Bandwidth

Input Data Rate LB_CONT Pin Connection Loop Bandwidth (MHz)1
3.3V 0.135
SD Floating 0.27
ov 0.54
3.3V 0.75
HD Floating 1.5
ov 3.0
3.3V 1.5
3G Floating 3.0
ov 6.0

"Measured with 0.2Ul input jitter applied
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4.6 External Crystal / Reference Clock

The GS2971A requires an external 27MHz reference clock for correct operation. This
reference clock is generated by connecting a crystal to the XTAL1 and XTAL? pins of the
device. See Application Reference Design on page 144. Table 4-3 shows XTAL
characteristics.

Alternately, a 27MHz external clock source can be connected to the XTAL1 pin of the
device, as shown in Figure 4-4.

The frequency variation of the crystal including aging, supply and temperature
variation, should be less than +/-100ppm.

The equivalent series resistance (or motional resistance) should be a maximum of 50Q.

The external crystal is used in the frequency acquisition process. It has no impact on the
output jitter performance of the part when the part is locked to incoming data. Because
of this, the only key parameter is the frequency variation of the crystal that is stated

above.
External Crystal Connection External Clock Source Connection
16pF
I I K8 xraL1 W XTAL1
External
Clock
— m—
[ 16 J6
1 XTAL2 NC Y>—=1 XTAL2
16pF
o Notes:

1. Capacitor values listed represent the total capacitance,
including discrete capacitance and parasitic board capacitance.

2.XTALT1 serves as an input, which may alternatively accept a 27MHz clock
source.

Figure 4-4: 27MHz Clock Sources

Table 4-3: Input Clock Requirements

Parameter Min Typ Max Units
XTAL1 L Level | Vol
ow Level Input Voltage 3 B 20% of VDD_IO v
(Vi)
XTAL1 High Level Input
Voltage (Vi) 80% of VDDIO - - \%
XTAL1 Input Slew Rate 2 - - V/ns
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Table 4-3: Input Clock Requirements (Continued)

Parameter Min Typ Max Units
XTAL1 to XOUT Prop. Delay

(High to Low) 1.3 1.5 2.3 ns
XTAL1 to XOUT Prop. Delay 13 16 23 ns

(Low to High)

Note:

Valid when the cell is used to buffer an external clock source which is connected to the XTAL1 pin, then nothing
should be connected to the XTAL2 pin.

4.7 Lock Detect

The LOCKED output signal is available by default on the STAT3 output pin, but may be
programmed to be output through any one of the six programmable multi-functional
pins of the device: STAT[5:0].

The LOCKED output signal is set HIGH by the Lock Detect block under the following
conditions:

Table 4-4: Lock Detect Conditions

Mode of Operation Mode Setting Condition for Locked

SMPTE_BYPASS = LOW

Data-Through Mode DVB_ASI = LOW

Reclocker PLL is locked.

Reclocker PLL is locked. Two
consecutive TRS words are detected in
a two-line window.

SMPTE_BYPASS = HIGH

SMPTE Mode DVB_ASI = LOW

Reclocker PLL is locked. Two
consecutive TRS words are detected in

SMPTE Mode with Lock
Noise-Immunity
Enabled

SMPTE_BYPASS = HIGH
DVB_ASI = LOW
Bit 0x085[10] set to 1
AUTO/MAN = HIGH

a two-line window. The last two
detected TRS words must have the
same alignment.

Note: Auto mode only. Not supported
in Manual mode.

DVB_ASI Mode

SMPTE_BYPASS = LOW
DVB_ASI = HIGH
Bit AUTO/MAN = LOW

Reclocker PLL is locked. 32 consecutive
DVB_ASI words with no errors are
detected within a 128-word window.

Note 1: The GS2971A will lock to ASI in auto mode, but could falsely unlock for some

ASI input patterns.

Note 2: In Standby mode, the reclocker PLL unlocks. However, the LOCKED signal

retains whatever state it previously held. So, if before Standby assertion, the LOCKED
signal is HIGH, then during standby, it remains HIGH regardless of the status of the PLL.

GS2971A 3Gb/s, HD, SD SDI Receiver
Final Data Sheet Rev. 3
GENDOC-054311 July 2013

www.semtech.com 34 of 150


http://www.semtech.com/

4.7.1 Asynchronous Lock

The lock detection algorithm is a continuous process, beginning at device power-up or
after a system reset. It continues until the device is powered down or held in reset.

The device first determines if a valid serial digital input signal has been presented to the
device. If no valid serial data stream has been detected, the serial data into the device is
considered invalid, and the LOCKED signal is LOW.

Once a valid input signal has been detected, the asynchronous lock algorithm enters a
“hunt” phase, in which the device attempts to detect the presence of either TRS words or
DVB-ASI sync words.

By default, the device powers up in auto mode (the AUTO/MAN bit in the host interface
is set HIGH). In this mode, the device operating frequency toggles between 3G, HD and
SD rates as it attempts to lock to the incoming data rate. The PCLK output continues to
operate, and the frequency may switch between 148.5MHz, 74.25MHz, 27MHz and
13.5MHz.

When the device is operating in manual mode (AUTO/MAN bit in the host interface is
LOW), the operating frequency needs to be set through the host interface using the
RATE_DET[1:0] bits. In this mode, the asynchronous lock algorithm does not toggle the
operating rate of the device and attempts to lock within a single standard. Lock is
achieved within three lines of the selected standard.

4.7.2 Signal Interruption

The device tolerates a signal interruption of up to 10us without unlocking, as long as no
TRS words are deleted by this interruption. If a signal interruption of greater than 10us
is detected, the lock detection algorithm may lose the current data rate, and LOCKED
will de-assert until the data rate is re-acquired by the lock detection block.

4.8 SMPTE Functionality

4.8.1 Descrambling and Word Alignment

The GS2971A performs NRZI to NRZ decoding and data descrambling according to
SMPTE ST 424/SMPTE ST 292/SMPTE ST 259-C and word aligns the data to TRS sync
words.

When operating in manual mode (AUTO/MAN = LOW), the device only carries out
SMPTE decoding, descrambling and word alignment when the SMPTE_BYPASS pin is set
HIGH and the DVB_ASI pin is set LOW.

When operating in Auto mode (AUTO/MAN = HIGH), the GS2971A carries out
descrambling and word alignment to enable the detection of TRS sync words. When two
consecutive valid TRS words (SAV and EAV), with the same bit alignment have been
detected, the device word-aligns the data to the TRS ID words.

TRS ID word detection is a continuous process. The device remains in SMPTE mode until
TRS ID words fail to be detected.

Note 1: Both 8-bit and 10-bit TRS headers are identified by the device.
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Note 2: In 3G Level B mode, the device only supports Data Stream 1 and Data Stream 2
having the same bit width (i.e. both data streams contain 8-bit data, or both data streams
contain 10-bit data). If the bit widths between the two data streams are different, the
GS2971A cannot word align the input stream, and switches in Data-Through mode.

4.9 Parallel Data Outputs

The parallel data outputs are aligned to the rising edge of the PCLK.

4.9.1 Parallel Data Bus Buffers

The parallel data bus, status signal outputs and control signal input pins are all
connected to high-impedance buffers.

The device supports 1.8 or 3.3V (LVTTL and LVCMOS levels) supplied at the IO_VDD and
IO_GND pins.

All output buffers (including the PCLK output), are set to high-impedance in Reset mode
(RESET_TRST = LOW).

1/0 Timing Specs:

10-bit SDR Mode:

| [}
I 6.734ns (HD 10-bit) I
37.037ns (SD 10-bit) H

DBUS[19:10] Cr0

bl

i

: 80% :80%
PCLK_OUT 1/ N\
120% | 20%

Htoh tr tf
«————tod
10bHD Mode
33V 1.8V
toh  |tr/tf (min)]  Co.g tod  [tr/tf (max) C.g toh  [tr/tf (min)]  C.g tod  |tr/tf (max) Co.g
dbus 1.000ns | 0.400ns 6 OF 3.700ns | 1.400ns 15 oF 1.000ns [ 0.400ns 6 oF 3.700ns | 1.400ns 15 oF
stat 1.000ns_| 0.500ns P 4.100ns_| 1.600ns P* T1.000ns | 0.400ns p 4.400ns | 1.500ns P
10bSD Mode
3.3V 1.8V
toh tr/tf (min)]  Cioag tod tr/tf (max Cioad toh tr/tf (min)]  Ciea tod tr/tf (max [
dbus 19.400ns | 0.400ns 6 oF 22.200ns | 1.400ns 15 oF 19.400ns | 0.400ns 6 oF 22.200ns | 1.400ns 15 oF
stat 19.400ns | 0.500ns P*  [22.200ns[ 1.600ns P* T19.400ns [ 0.400ns P*  [22.200ns[ 1.500ns P
Figure 4-5: PCLK to Data and Control Signal Output Timing - SDR Mode 1
GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 36 of 150

Final Data Sheet
GENDOC-054311

Rev. 3
July 2013


http://www.semtech.com/

1/0 Timing Specs:

20-bit SDR Mode:

DBUS[19:10]

DBUS[9:0]

6.734ns (3G 20-bit)
13.468ns (HD 20-bit
74.074ns (SD 20-bit)

YO Y1 W Y2 W Y3
|

Cbo0 W Cro W Cb1 W Cr1
|

Vol I~ s0% I80%
o 20% 13— 20%
| REE
I

F—b’»toh tr tf
«——»—tod
20b3G and 20bHD Modes
3.3V 1.8V
toh  |tr/tf (min)l Gy tod  [tr/tf (max)  Cioug toh  [tr/tf (min)l  Ciug tod  |tr/tf (max)  Ciug
dbus 1.000ns | 0.400ns 6 pF 3.700ns | 1.400ns 15 pF 1.000ns | 0.400ns 6 pF 3.700ns | 1.400ns 15 pF
stat 1.000ns | 0.500ns 4.100ns | 1.600ns 1.000ns | 0.400ns 4.400ns | 1.500ns
20bSD Mode
3.3V 1.8V
toh |tr/tf (min)l  Ciong tod  [tr/tf (max)  Cioas toh  |tr/tf (min)l  Ciong tod  |tr/tf (max)  Cioa
dbus 38.000ns | 0.400ns 6 pF 41.000ns | 1.400ns 15 pF 38.000ns | 0.400ns 6 pF 41.000ns | 1.400ns 15 pF
stat 38.000ns | 0.500ns 41.000ns | 1.600ns 38.000ns | 0.400ns 41.000ns | 1.500ns

Figure 4-6: PCLK to Data and Control Signal Output Timing - SDR Mode 2

1/0 Timing Specs:

DDR Mode:

DBUS[19:10]

PCLK_OUT
10b3G Mode
3.3V 1.8V

toh  |tr/tf (min)]l  Cp.q tod  [tr/tf (max)]  C.g toh | tr/tf (min)]  C.g tod  [tr/tf (max)]  Ci.q
dbus 0.450ns | 0.400ns 6 bF 1.900ns | 1.500ns 15 oF 0.400ns | 0.300ns 6 bF 1.800ns | 1.100ns 15 oF
stat 0.450ns | 0.500ns P 2.200ns | 1.600ns P" [0.450ns | 0.400ns P 2.500ns | 1.500ns P
Figure 4-7: PCLK to Data and Control Signal Output Timing - DDR Mode
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The GS2971A has a 20-bit output parallel bus, which can be configured for different
output formats as shown in Table 4-5.

Table 4-5: GS2971A Output Video Data Format Selections

Pin/Register Bit Settings

Output Data
— DOUTI[9:0 DOUT[19:10
Format 20BIT RATE_ RATE_ SMPTE_ DVB-ASI el ! ]
/10BIT SELO SEL1 BYPASS
20-bit
demultiplexed HD HIGH LOW LOW HIGH LOW Chroma Luma
format
20-bit data output HIGH LOW LOW LOW LOW DATA DATA
HD format
20-bit
demultiplexed SD HIGH HIGH X HIGH LOW Chroma Luma
format
20-bit data output HIGH HIGH X LOW LOW DATA DATA
SD format
10-bit multiplexed . Data Stream One/
3¢ DDR format LOW LOW HIGH HIGH LoW Driven LOW Dota S
10-bit multiplexed LOwW LOW LOW HIGH LOW Driven LOW Luma/Chroma
HD format
10-bit data output LOW LOW LOW LOW LOW Driven LOW DATA
HD format
10-bit multiplexed Low HIGH X HIGH LOwW Driven LOW Luma/Chroma
SD format
10-bit data output LOwW HIGH X LOW LOW Driven LOW DATA
SD format
20-bit
demultiplexed 3G HIGH LOwW HIGH HIGH LOwW Data Stream Two* Data Stream One*
format
DOUT19 = WORD_ERR
DOUT18 = SYNC_OUT
DOUT17 = H_OUT
DOUT16 = G_OUT
DVB-ASI format LOW HIGH X - HIGH DOUT1S = F_OUT

DOUT14 = E_OUT
DOUT13 =D_OUT
DOUT12 =C_OUT
DOUT11 =B_OUT
DOUT10 = A_OUT

*In 3G Mode, the data streams can be swapped at the output through the host interface.
Note: When in Auto Mode, swap RATE_SEL with RATE_DET.
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4.9.2 Parallel Output in SMPTE Mode

When the device is operating in SMPTE mode (SMPTE_BYPASS = HIGH and
DVB_ASI = LOW), data is output in either Multiplexed or Demultiplexed form
depending on the setting of the 20bit/10bit pin.

When operating in 20-bit mode (20bit/10bit = HIGH), the output data is demultiplexed
Luma and Chroma data for SD and HD data rates, and Data Stream 1 and Data Stream 2
for the 3G data.

When operating in 10-bit mode (20bit/10bit = LOW), the output data is multiplexed
Luma and Chroma data for SD and HD data rates, and multiplexed Data Stream 1 and
Data Stream 2 for the 3G data. In this mode, the data is presented on the DOUT[19:10]
pins, with DOUT[9:0] being forced LOW.

4.9.3 Parallel Output in DVB-ASI Mode

In DVB-ASI mode, the 20bit/10bit pin must be set LOW to configure the output parallel
bus for 10-bit operation.

DVB-ASI mode is enabled when the AUTO/MAN bitis LOW, SMPTE_BYPASS pin is LOW
and the DVB_ASI pin is HIGH.

The extracted 8-bit data is presented on DOUT[17:10] such that DOUT[17:10] = HOUT ~
AOUT, where AOUT is the least significant bit of the decoded transport stream data.

In addition, the DOUT19 and DOUT18 pins are configured as DVB-ASI status signals
WORDERR and SYNCOUT respectively.

SYNCOUT is HIGH whenever a K28.5 sync character is output from the device.

WORDERR is HIGH whenever the device has detected a running disparity error or
illegal code word.

4.9.4 Parallel Output in Data-Through Mode
This mode is enabled when the SMPTE_BYPASS and DVB_ASI pins are LOW.

In this mode, data is passed to the output bus without any decoding, descrambling or
word-alignment.

The output data width (10-bit or 20-bit) is controlled by the setting of the 20bit/10bit pin.

Note: In order to use Data-Through Mode, a 3G-B input signal must not be connected at
the input of the device when the switch is made from Auto Mode to Data Through Mode.

4.9.5 Parallel Output Clock (PCLK)

The frequency of the PCLK output signal of the GS2971A is determined by the output
data rate and the 20bit/10bit pin setting. Table 4-6 lists the output signal formats
according to the data format selected in Manual mode (AUTO/MAN bit in the host
interface is set LOW), or detected in Auto mode (AUTO/MAN bit in the host interface is
set HIGH).
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Table 4-6: GS2971A PCLK Output Rates

Pin/Control Bit Settings
Output Data

__ PCLK Rate
Format 20bit/ SMPTE_
10bit RATE_DETO RATE_DET1 BYPASS DVB-ASI
20-bit demultiplexed 74.25 or
HD format HIGH Low LOW HIGH Low 74.25/1.001MHz
20-bit data output 74.25 or
HD format HIGH Low Low Low Low 74.25/1.001MHz
20-bit demultiplexed HIGH HIGH X HIGH LOW 13.5MHz
SD format
20-bit data output HIGH HIGH X Low Low 13.5MHz
SD format
20-bit demultiplexed 148.5 or
3G format HIGH Low HIGH HIGH Low 148.5/1.001MHz
10-bit multiplexed 148.5 or
3G DDR format Low Low HIGH HIGH Low 148.5/1.001MHz
10-bit multiplexed 148.5 or
HD format Low Low LOW HIGH Low 148.5/1.001MHz
10-bit data output 148.5 or
HD format Low Low Low Low Low 148.5/1.001MHz
10-bit multiplexed LOW HIGH X HIGH LOW 27MHz
SD format
10-bit data output Low HIGH X Low Low 27MHz
SD format
10-bit ASI output Low HIGH X Low HIGH 27MHz
SD format
4.9.6 DDR Parallel Clock Timing
The GS2971A has the ability to transmit 10-bit parallel video data with a DDR (Dual Data
Rate) pixel clock over a single-ended interface. DDR Mode can be enabled when the SDI
data bandwidth is 3Gb/s. In this case, the 10-bit parallel data rate is 297Mb/s, and the
frequency of the DDR clock is 148.5MHz (10-bit output in 3G mode).
The DDR pixel clock avoids the need to operate a high-drive pixel clock at 297MHz. This
reduces power consumption, clock drive strength, and noise generation. It precludes
from generating excessive EMI if PCLK on the board has to run at 297MHz. It also
enables easier board routing and avoids the need to use the higher-speed I/0s on FPGAs,
which may require more expensive speed grades.
Figure 4-8 and Figure 4-9 show how the DDR interface operates. The pixel clock is
transmitted at half the data rate, and the interleaved data is sampled at the receiver on
both clock edges.
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20-bit bus
(transition rate = 74.25MHz)

10-bit bus
(transition rate = 148.5MHz)

PCLK I
(148.5MHz) Al

Figure 4-8: DDR Video Interface - 3G Level A

20-bit bus
(transition rate = 74.25MHz)

DOUT1[9:0]
Data Stream 2

DOUTO[9:0]
Data Stream 1

[ 10-bit bus
. (transmon rate = 148.5MHz)

o 0-

PCLK 5 1 5 j
(148.5MH2) MWNU\JULF

Figure 4-9: DDR Video Interface - 3G Level B

The GS2971A has the ability to shift the Setup/Hold window on the receive interface, by
using an on-chip delay line to shift the phase of PCLK with respect to the data bus.

The timing of the PCLK output, relative to the data, can be adjusted through the host
interface registers. Address 06Ch contains the delay line controls:

Bit[5] (DEL_LINE_CLK_SEL) is a coarse delay adjustment that selects between the
default (nominal) PCLK phase and a quadrature phase, for a 90° phase shift.

Bits[4:0] (DEL_LINE_OFFSET) comprise a fine delay adjustment to shift the PCLK in
40ps increments (typical conditions). The maximum fine delay adjustment is
approximately 1.2ns under nominal conditions.

An example delay adjustment over min/typ/max conditions isillustrated in Figure 4-10.
The target delay is 0.84 ns under typical conditions (approximately 45° PCLK phase
shift), and requires a control word setting of 0x0014 for address 0x006C.
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90° phase shift

6.734ns {
3.367ns 1.684ns

PCLK \ /

de 4 e
| 0.842ns \ offset [5] = 1 (90° phase shift)

Typical 45° phase shift

6.734ns T

3.367ns i 1.6I§4ns—>|
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Figure 4-10: Delay Adjustment Ranges

4.10 Timing Signal Generator

The GS2971A has an internal timing signal generator which is used to generate digital
FVH timing reference signals, to detect and correct certain error conditions and
automatic video standard detection.

The timing signal generator is only operational in SMPTE mode (SMPTE_BYPASS =
HIGH).

The timing signal generator consists of a number of counters and comparators operating
at video pixel and video line rates. These counters maintain information about the total
line length, active line length, total number of lines per field/frame and total active lines
per field/frame for the received video standard.

It takes one video frame to obtain full synchronization to the received video standard.

Note: Both 8-bit and 10-bit TRS words are identified by the device. Once
synchronization has been achieved, the timing signal generator continues to monitor
the received TRS timing information to maintain synchronization.

The timing signal generator re-synchronizes all pixel and line based counters on every
received TRS ID. Note that for correct operation of the timing signal generator, the
SW_EN input pin must be set LOW, unless manual synchronous switching is enabled
(Section 4.10.1).
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4.10.1 Manual Switch Line Lock Handling

The principle of switch line lock handling is that the switching of synchronous video
sources will only disturb the horizontal timing and alignment, whereas the vertical

timing remains in synchronization - i.e. switching between video sources of the same
format.

To account for the horizontal disturbance caused by a synchronous switch, the word
alignment block and timing signal generator automatically re-synchronizes to the new
timing immediately if the synchronous switch happens during the designated switch
line, as defined in SMPTE recommended practice RP168-2002.

The device samples the SW_EN pin on every PCLK cycle. When a Logic LOW to HIGH
transition on this pin is detected anywhere within the active line, the word alignment
block and timing signal generator re-synchronize immediately to the next TRS word.

This allows the system to force immediate lock on any line, if the switch point is
non-standard.

To ensure proper switch line lock handling, the SW_EN signal should be asserted HIGH
anywhere within the active portion of the line on which the switch has taken place, and
should be held HIGH for approximately one video line. After this time period, SW_EN
should be de-asserted. SW_EN should be held LOW during normal device operation.

Note: It is the rising edge of the SW_EN signal, which generates the switch line lock
re-synchronization. This edge must be in the active portion of the line containing the
video switch point.

i Switch point

Video source 1 ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘

v

Video source 2 ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘

+switch video source 1to 2

DATA IN ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘
DATA OUT ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘
- o
TRS position i t L

SW_EN \

Re-synchronization

i Switch point

Video source 1 ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘

v

Video source 2 ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘

+ switch video source 2 to 1

DATA IN ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘
DATA OUT ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘ ACTIVE PICTURE ‘ EAV ‘ ANC ‘ SAV ‘
TRS position x !

SW_EN \

Re-synchronization

Figure 4-11: Switch Line Locking on a Non-Standard Switch Line
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4.10.2 Automatic Switch Line Lock Handling

The synchronous switch point is defined for all major video standards in

SMPTE RP168-2002. The device automatically re-synchronizes the word alignment
block and timing signal generator at the switch point, based on the detected video
standard.

The device, as described in Section 4.10.1 and Figure 4-11 above, implements the
re-synchronization process automatically, every field/frame. The switch line is defined
as follows:

For 525 line interlaced systems: resynchronization takes place at then end of lines 10 & 273
For 525 line progressive systems: resynchronization takes place at then end of line 10

For 625 line interlaced systems: resynchronization takes place at then end of lines 6 & 319
For 625 line progressive systems: resynchronization takes place at then end of line 6

For 750 line progressive systems: resynchronization takes place at then end of line 7

For 1125 line interlaced systems: resynchronization takes place at then end of lines 7 & 568

For 1125 line progressive systems: resynchronization takes place at then end of line 7

Note: Unless indicated by SMPTE ST 352 payload identifier packets, the GS2971A does
not distinguish between 1125-line progressive segmented-frame (PsF) video and
1125-line interlaced video operating at 25 or 30fps. However. PsF video operating at
241ps is detected by the device.

A tull list of all major video standards and switching lines is shown in Table 4-7.

4.10.3 Switch Line Lock Handling During Level B to Level A Conversion

When 3G data is detected by the GS2971A, and Level B to Level A conversion is enabled,
the device only supports a limited phase offset between two synchronous video sources
if a synchronous switch is implemented.

If the synchronous switch point results in an “extended” active video period, the
GS2971A only re-synchronizes to the following TRS ID if the phase difference between
the two sources is less than or equal to 10us. If the phase difference is greater than 10us,
the GS2971A takes one additional line to re-synchronize. In this case, the user may
observe a missing H pulse on the line following the switch line, on the H timing output.

Note: This 10us constraint is only valid when Level B to Level A conversion is enabled,
and only when the synchronous switch point results in an extended active video area.
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Table 4-7: Switch Line Position for Digital Systems

Svstem Frame Rate Pixel Structure Signal Parallel Serial Line No
y & Structure Standard Interface Interface :
60/P ST 274 + RP211
7
50/P ST 274 + RP211
60/1 ST 274 + RP211
7/569
50/1 ST 274 + RP211
30/P ST 274 + RP211
1125 1920x1080 4:2:2 ST 292
25/P ST 274 + RP211
24/P ST 274 + RP211
7
30/PsF ST 274 + RP211
25/PsF ST 274 + RP211
24/PsF ST 274 + RP211
60/P ST 296
50/P ST 296
750 30/P 1280x720 4:2:2 ST 296 ST 292 7
25/P ST 296
24/P ST 296
BT.1358 ST 349 ST 292
4:2:2 BT.1358 ST 347 ST 344
50/P 720x576 BT.1358 BT.1358 BT.1362 6
BT.1358 ST 349 ST 292
4:2:0
BT.1358 BT.1358 BT.1362
BT.601 ST 349 ST 292
960x576 4:2:2
625 BT.601 BT.656 ST 259
BT.799 ST 349 ST 292
BT.799 ST 347 ST 344
50/1 4:4:4:4 6/319
BT.799 BT.799 ST 344
720x576
BT.799 BT.799 -
BT.601 ST 349 ST 292
4:2:2
BT.601 ST 125 ST 259
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Table 4-7: Switch Line Position for Digital Systems (Continued)

Svstem Frame Rate Pixel Structure Signal Parallel Serial Line No
y & Structure Standard Interface Interface :
ST 293 ST 349 ST 292
4:2:2 ST 293 ST 347 ST 344
59.94/pP 720x483 ST 293 ST 293 ST 294 10
ST 293 ST 349 ST 292
4:2:0
ST 293 ST 293 ST 294
ST 267 ST 349 ST 292
960x483 4:2:2
525 ST 267 ST 267 ST 259
ST 267 ST 349 ST 292
ST 267 ST 347 ST 344
59.94/ 4:4:.4 10/273
ST 267 RP174 ST 344
720x483
ST 267 RP 175 RP 175
ST 125 ST 349 ST 292
4:2:2
ST 125 ST 125 ST 259
P or PsF
structure 1920x1080 ST 274 ST 274 + /
ST 348
HD-SDTI I structure 4:2:2 ST 274 ST 292 7/569
ST 296 +
P structure 1280x720 ST 296 ST 348 7
BT.656 +
50/1 720x576 BT.656 ST 305 6/319
SDTI 4:2:2 ST 259
ST 125 +
59.94/| 720x483 ST 125 ST 305 10/273
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4.11 Programmable Multi-function Outputs

The GS2971A has six multi-function output pins, STAT[5:0], which are programmable
via the host interface to output one of the following signals:

Table 4-8: Output Signals Available on Programmable Multi-Function Pins

Status Signal Selection Code Default Output Pin
H/HSYNC (according to TIM_861 Pin) Section 4.12 0000 STAT O
V/VSYNC (according to TIM_861 Pin) Section 4.12 0001 STAT 1
F/DE (according to TIM_861 Pin) Section 4.12 0010 STAT 2
LOCKED Section 4.7 0011 STAT 3
Y/1ANC Section 4.17 0100 STAT 4
C/2ANC Section 4.17 0101 -
DATA ERROR Section 4.16 0110 STAT 5
VIDEO ERROR 0111 -
AUDIO ERROR 1000 -
EDH DETECTED 1001 -
CARRIER DETECT 1010 -
RATE_DETO 1011 -
RATE_DET1 1100 -
Note:

Each of the STAT[5:0] pins are configurable individually using the register bits in the host interface; STAT[5:0]_CONFIG (008h/009h).

4.12 H:V:F Timing Signal Generation

The GS2971A extracts critical timing parameters from the received TRS words.

Horizontal blanking (H), Vertical blanking (V), and Field odd/even (F) timing are output
on the STAT[2:0] pins by default.

Using the H_CONFIG bit in the host interface, the H signal timing can be selected as one
of the following:

1. Active line blanking (H_CONFIG = LOW) - the H output is HIGH for the horizontal
blanking period, including the EAV TRS words.

2. TRS based blanking (H_CONFIG = HIGH) - the H output is set HIGH for the entire
horizontal blanking period as indicated by the H bit in the received TRS signals.

The timing of these signalsis shown in Figure 4-12, Figure 4-13, Figure 4-14, Figure 4-15,
Figure 4-16, Figure 4-17 and Figure 4-18 below.

Note: Both 8-bit and 10-bit TRS words are identified by the device.
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Figure 4-12: H:V:F Output Timing - 3G Level A and HDTV 20-bit Mode
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Figure 4-13: H:V:F Output Timing - 3G Level A and HDTV 10-bit Mode
3G Level B 20-bit Mode, each 10-bit stream
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Figure 4-14: H:V:F Output Timing - 3G Level B 10-bit Mode
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Figure 4-15: H:V:F Output Timing - HD 20-bit Output Mode
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Figure 4-16: H:V:F Output Timing - HD 10-bit Output Mode
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Figure 4-17: H:V:F Output Timing - SD 20-bit Output Mode
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Figure 4-18: H:V:F Output Timing - SD 10-bit Output Mode
4.12.1 CEA-861 Timing Generation
The GS2971A is capable of generating CEA 861 timing instead of SMPTE HVF timing for
all of the supported video formats.
This mode is selected when the TIM_861 pin is HIGH.
Horizontal sync (HSYNC), Vertical sync (VSYNC), and Data Enable (DE) timing are
output on the STAT[2:0] pins by default.
Table 4-9 shows the CEA-861 formats supported by the GS2971A:
Table 4-9: Supported CEA-861 Formats
Format CEA-861 Format VD_STDI[5:0]
720(1440) x 480i @ 59.94/60Hz 68&7 16h, 17h, 19h, 1Bh
720(1440) x 576i @ 50Hz 21 & 22 18h, 1Ah
1280 x 720p @ 59.94/60Hz 4 20h, 00h
1280 x 720p @ 50Hz 19 24h, 04h
1920 x 1080i @ 59.94/60Hz 5 2Ah, 0Ah
1920 x 1080i @ 50Hz 20 2Ch, 0Ch
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Table 4-9: Supported CEA-861 Formats (Continued)

Format CEA-861 Format VD_STD[5:0]
1920 x 1080p @ 29.97/30Hz 34" 2Bh, 0Bh
1920 x 1080p @ 25Hz 332 2Dh, 0Dh
1920 x 1080p @ 23.98/24Hz 32 30h, 10h
1920 x 1080p @ 59.94/60Hz 16" 2Bh
1920 x 1080p @ 50Hz 312 2Dh

Notes:
1,2: Timing is identical for the corresponding formats.

4.12.1.1 Vertical Timing

When CEA861 timing is selected, the device outputs standards compliant CEA861

timing signals as shown in the figures below; for example 240 active lines per field for
SMPTE ST 125.

The register bit TRS_861 is used to select DFP timing generator mode which follows the
vertical blanking timing as defined by the embedded TRS code words. This setting is
helpful for 525i. When TRS_861 is set LOW, DE will go HIGH for 480 lines out of 525.
When TRS_861 is set HIGH, DE will go HIGH for 487 lines out of 525.

The timing of the CEA 861 timing reference signals can be found in the CEA 861
specifications. For information, they are included in the following diagrams. These
diagrams may not be comprehensive.

Table 4-10: CEA861 Timing Formats

Format Parameters
4 H:V:DE Input Timing 1280 x 720p @ 59.94/60Hz
5 H:V:DE Input Timing 1920 x 1080i @ 59.94/60Hz
6&7 H:V:DE Input Timing 720 (1440) x 480i @ 59.94/60Hz
19 H:V:DE Input Timing 1280 x 720p @ 50Hz
20 H:V:DE Input Timing 1920 x 1080i @ 50Hz
21822 H:V:DE Input Timing 720 (1440) x 576 @ 50Hz
16 H:V:DE Input Timing 1920 x 1080p @ 59.94/60Hz
31 H:V:DE Input Timing 1920 x 1080p @ 50Hz
32 H:V:DE Input Timing 1920 x 1080p @ 23.94/24Hz
33 H:V:DE Input Timing 1920 x 1080p @ 25Hz
34 H:V:DE Input Timing 1920 x 1080p @ 29.97/30Hz
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Figure 4-19: H:V:DE Output Timing 1280 x 720p @ 59.94/60 (Format 4)
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Figure 4-20: H:V:DE Output Timing 1920 x 1080i @ 59.94/60 (Format 5)
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Figure 4-21: H:V:DE Output Timing 720 (1440) x 480i @ 59.94/60 (Format 6&7)
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Figure 4-22: H:V:DE Output Timing 1280 x 720p @ 50 (Format 19)
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Figure 4-23: H:V:DE Output Timing 1920 x 1080i @ 50 (Format 20)
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Figure 4-24: H:V:DE Output Timing 720 (1440) x 576 @ 50 (Format 21 & 22)
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Figure 4-25: H:V:DE Output Timing 1920 x 1080p @ 59.94/60 (Format 16)
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Figure 4-26: H:V:DE Output Timing 1920 x 1080p @ 50 (Format 31)
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Figure 4-27: H:V:DE Output Timing 1920 x 1080p @ 23.94/24 (Format 32)
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Figure 4-28: H:V:DE Output Timing 1920 x 1080p @ 25 (Format 33)
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Figure 4-29: H:V:DE Output Timing 1920 x 1080p @ 29.97/30 (Format 34)

4.13 Automatic Video Standards Detection

Using the timing extracted from the received TRS signals, the GS2971A is able to identify
the received video standard.

In 3G input mode, the GS2971A measures the timing parameters of one of the two
identical data streams. The Rate Selection/Indication bits and the VD_STD code may be
used in combination to determine the video standard.

The total samples per line, active samples per line, total lines per field/frame and active
lines per field/frame are all measured.

Four registers are provided to allow the system to read the video standard information
from the device. These raster structure registers are provided in addition to the
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VIDEO_FORMAT_352_A_Xand VIDEO_FORMAT_352_B_Xregisters, and are updated
once per frame at the end of line 12.

The raster structure registers also contain three status bits: STD_LOCK, INT/PROG and
M. The STD_LOCK bit is set HIGH whenever the timing signal generator is fully
synchronized to the incoming standard, and detects it as one of the supported formats.
The INT/PROG bit is set HIGH if the detected video standard is interlaced and LOW if the
detected video standard is progressive. M is set HIGH if the clock frequency includes the
“1000/1001” factor denoting a 23.98, 29.97 or 59.94Hz frame rate.

The video standard code is reported in the VD_STD bits of the host interface register.
Table 4-11 describes the 5-bit codes for the recognized video standards.

Table 4-11: Supported Video Standard Codes

. . Words
SMPTE o RATE._ RATE_ S O per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active or Line [5:0]
HD/3G SD/HD Frame Frame 3 P '
Line
ST425(3G  1920x1080/60 (1:1) 1 0 1125 1080 1920 2200 2Bh
Level A)
4:2:2 1920x1080/50 (1:1) 1 0 1125 1080 1920 2640 2Dh
ST425 (3G 1920x1080/60 (2:1) 1 0 1125 540% 1920 2200 0Ah
Level B
D51 and 1920x1080/50 (2:1) 1 0 1125 540% 1920 2640 0cCh
DS2) 4:2:2
1920x1080/60 (2:1) or
1520x1080/30 (PsF) 1 0 1125 1080 3840 4400 2Ah
1920x1080/50 (2:1) or
1920x1080/25 (PsP) 1 0 1125 1080 3840 5280 2¢Ch
1280x720/60 (1:1) 1 0 750 720 2560 3300 20h
ST 425 1280x720/50 (1:1) 1 0 750 720 2560 3960 24h
(3G) 4414 1550x1080/30 (1:1) 1 0 1125 1080 3840 4400 2Bh
1920x1080/25 (1:1) 1 0 1125 1080 3840 5280 2Dh
1280x720/25 (1:1) 1 0 750 720 2560 7920 26h
1920x1080/24 (1:1) 1 0 1125 1080 3840 5500 30h
1280x720/24 (1:1) 1 0 750 720 2560 8250 28h
S(THEG)O 1920x1035/60 (2:1) 0 0 1125 1035 1920 2200 15h
S(TH?)!; 1920x1080/50 (2:1) 0 0 1250 1080 1920 2376 14h
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Table 4-11: Supported Video Standard Codes (Continued)

. . Words
SMPTE o RATE_ RATE_ i G per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active perlline [5:0]
HD/3G SD/HD Frame Frame . ’
Line
1920x1080/60 (2:1) or
1920x1080/30 (PuF) 0 0 1125 1080 1920 2200 0Ah
1920x1080/50 (2:1) or
1920X1080/25 (PaF) 0 0 1125 1080 1920 2640 och
1920x1080/30 (1:1) 0 0 1125 1080 1920 2200 0Bh
1920x1080/25 (1:1) 0 0 1125 1080 1920 2640 0Dh
1920x1080/24 (1:1) 0 0 1125 1080 1920 2750 10h
S(Tl_g)“ 1920x1080/24 (PsF) 0 0 1125 1080 1920 2750 11h
1920"10?5?\225 (a:1- 0 0 1125 1080 2304 2640 OEh
192°X1°8E?\//|25 (PsF) - 0 0 1125 1080 2304 2640 OFh
1920"102%'24 (1:1)- 0 0 1125 1080 2400 2750 12h
192°X1°8E?\//|24 (PsF) - 0 0 1125 1080 2400 2750 13h
128°X7_2E°'\/:° (:1) 0 0 750 720 1280 3300 02h
ST 296
(HD) 1280"72330 (1:1) - 0 0 750 720 2880 3300 03h
1280x720/50 (1:1) 0 0 750 720 1280 1980 04h
1280"72'?30 (a:1- 0 0 750 720 1728 1980 05h
1280x720/25 (1:1) 0 0 750 720 1280 3960 06h
1280"72;65 (1:1) - 0 0 750 720 3456 3960 07h
S(TH?)G 1280x720/24 (1:1) 0 0 750 720 1280 4125 08h
1280"723/\/'24 (1:1) - 0 0 750 720 3600 4125 09h
1280x720/60 (1:1) 0 0 750 720 1280 1650 00h
1280"723'/\?0 (a:1)- 0 0 750 720 1440 1650 01h
1440x487/60 (2:1) X 1 525 244 or 243* 1440 1716 16h
ST 125 1440x507/60 x 1 525 254 or 253* 1440 1716 17h
(D) 525-line 487 generic X 1 525 - - 1716 19h
525-line 507 generic X 1 525 - - 1716 1Bh
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Table 4-11: Supported Video Standard Codes (Continued)

. . Words
SMPTE o RATE_ RATE_ i G per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active perlline [5:0]
HD/3G SD/HD Frame Frame . ’
Line
ITU-R ;44|°|’f516/ 50 (2:1) Or X 1 625 - 1440 1728 18h
BT.656 ual link progressive)
(SD) 625-line generic X 1 625 - - 1728 1Ah
Unknown —
HD SD/HD =0 0 0 - - - - 1Dh
Unknown —
SD SD/HD =1 X 1 - - - - 1Eh
Unknown SD/AHD = 0 1 0 - - - - 3ch
3G
2K Standards (see 4.13.1 2K Support)
2048x1080/30 (1:1) 0 0 1125 1080 2048 2200 31h
2048x1080/25 (1:1) 0 0 1125 1080 2048 2640 32h
2048-2- 2048x1080/24 (1:1) 0 0 1125 1080 2048 2750 33h
200xX
(4:2:2) 2048x1080/60 (1:1) 1 0 1125 1080 2048 2200 37h
2048x1080/50 (1:1) 1 0 1125 1080 2048 2640 38h
2048x1080/48 (1:1) 1 0 1125 1080 2048 2750 39h
2048x1080/30 (1:1) 1 0 1125 1080 2048 2200 34h
2048-2-
200X 2048x1080/25 (1:1) 1 0 1125 1080 2048 2640 35h
(4:4:4)
2048x1080/24 (1:1) 1 0 1125 1080 2048 2750 36h
Non 2048x1080/60 (2:1) 0(1) 0 1125 540* 2048 2200 3Dh
SMPTE or
2048-2- 2048x1080/50 (2:1) 0(1) 0 1125 540* 2048 2640 3Eh
200xX
(4:2:2)
Level B 2048x1080/48 (2:1) 0(1) 0 1125 540* 2048 2750 3Fh
DS1 and
DS2
Non Unknown 2K x 0 - - 2048 - 3Ah
SMPTE
Notes:

1. The Line Numbers in brackets refer to version zero SMPTE ST 352 packet locations, if they are different from version
1.

2. The part may provide full or limited functionality with standards that are not included in this table. Please consult a
Semtech technical representative.

3. *For SD-SDI streams, the device can report an incorrect M value when SMPTE ST 352 packets are present

Note: In certain systems, due to greater ppm offsets in the crystal, the ‘M’ bit may not
assert properly. In such cases, bits 3:0 in Register 06Fh can be increased to a maximum
value of 4.
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By default (after power up or after systems reset), the four RASTER_STRUCTURE,
VD_STD, STD_LOCK and INT/PROG registers are set to zero. These registers are also
cleared when the SMPTE_BYPASS pin is LOW.

4.13.1 2K Support

In order to fully support 2K standards without customer intervention, Semtech provides
FPGA code for enhancing the GS2971A's 2K capability.

The features of the 2K FPGA enhancement are:

¢ Automatic video standard detection for 2K standards
e 1/1.001 rate detection for 2K standards

e CEA-861 timing generation for 2K standards

e Automatic enabling of audio extraction

This enhancement is an interface between the GS2971A and the customer system. The
behaviour of the GS2971A with or without the additional 2K enhancement FPGA code
is identical from a user-perspective.

Level_B F P G A

Glb_MUX

PLLL s j—%
Glb_Buf

N/

Host
Interface
Control

Level_B

GS2971A

Vid_Out[19:0]
HVF[2:0]

Figure 4-30: 2K Feature Enhancement

4.14 Data Format Detection & Indication

In addition to detecting the video standard, the GS2971A detects the data format, i.e.
SDTI, SDI, TDM data (SMPTE ST 346), etc.

This information is represented by bits in the DATA_FORMAT_DSX register accessible
through the host interface.

Data format detection is only carried out when the LOCKED signal is HIGH.

By default (at power up or after system reset), the DATA_FORMAT_DSX register is set to
Fh (undefined). This register is also set as undefined when the LOCKED signal is LOW
and/or the SMPTE_BYPASS pin is LOW.
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Table 4-12: Data Format Register Codes

YDATA_FORMAT[3:0] or

CDATA_FORMATI[3:0] Data Format Remarks

SMPTE ST 321, SMPTE ST 322,

Oh ~05h SbTl SMPTE ST 326
6h SDI -
7h Reserved -
8h TDM SMPTE ST 346
9h HD-SDTI -

Ah ~ Eh Reserved -

Detected data format is not SMPTE.
Non-SMPTE data LOCKED = LOW.

format Note: This Data Format register is
invalid in SMPTE_BYPASS mode.

Fh

The data format is determined using the following criteria:
e If TRSID words are detected but no SDTI header or TDM header is detected, then
the data format is SDI

e [f TRSID words are detected and the SDTI header is available then the format is
SDTI

e If TRSID words are detected and the TDM data header is detected then the format is
TDM video

e No TRS words are detected, but the PLL is locked, then the data format is unknown

Note: Two data format sets are provided for HD video rates. This is because the Y and
Cr/Cb channels can be used separately to carry SDTI data streams of different data
formats. In SD video mode, only the Y data format register contains the data, and the C
register is set to Fh (undefined format).

4.15 EDH Detection

4.15.1 EDH Packet Detection

The GS2971A determines if EDH packets are present in the incoming video data and
asserts the EDH_DETECT status according to the SMPTE standard.

EDH_DETECT is set HIGH when EDH packets have been detected and remains HIGH
until EDH packets are no longer present. It is set LOW at the end of the vertical blanking
(falling edge of V) if an EDH packet has not been detected during vertical blanking.

EDH_DETECT can be programmed to be output on the multi-function output port pins.
The EDH_DETECT bit is also available in the host interface.
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4.15.2 EDH Flag Detection

The EDH flags for ancillary data, active picture, and full field regions are extracted from
the detected EDH packets and placed in the EDH_FLAG_IN register.

When the EDH_FLAG_UPDATE_MASK bit in the host interface is set HIGH, the
GS2971A updates the Ancillary Data, Full Field, and Active Picture EDH flags according
to SMPTE RP165. The updated EDH flags are available in the EDH_FLAG_OUT register.
The EDH packet output from the device contains these updated flags.

One set of flags is provided for both fields 1 and 2. The field 1 flag data is overwritten by
the field 2 flag data.

When EDH packets are not detected, the UES flags in the EDH_FLAG_OUT register are
set HIGH to signify that the received signal does not support Error Detection and
Handling. In addition, the EDH_DETECT bit is set LOW. These flags are set regardless of
the setting of the EDH_FLAG_UPDATE_MASK bit.

EDH_FLAG_OUT and EDH_FLAG_IN may be read via the host interface at any time
during the received frame except on the lines defined in SMPTE RP165, when these flags
are updated.

The GS2971A indicates the CRC validity for both active picture and full field CRCs. The
AP_CRC_V bit in the host interface indicates the active picture CRC validity, and the
FF_CRC_V bit indicates the full field CRC validity. When EDH_DETECT = LOW, these
bits are cleared.

The EDH_FLAG_OUT and EDH_FLAG_INregister values remain set until overwritten by
the decoded flags in the next received EDH packet. When an EDH packet is not detected
during vertical blanking, the flag registers are cleared at the end of the vertical blanking
period.

4.16 Video Signal Error Detection & Indication

The GS2971A includes a number of video signal error detection functions. These are
provided to enhance operation of the device when operating in SMPTE mode
(SMPTE_BYPASS = HIGH). These features are not available in the other operating modes
of the device (i.e. when SMPTE_BYPASS = LOW).

Signal errors that can be detected include:
1. TRSerrors.

2. HD line based CRC errors.

3. EDH errors.

4. HD line number errors.

5. Video standard errors.

The device maintains an ERROR_STAT_X register. Each error condition has a specific
flag in the ERROR_STAT_X register, which is set HIGH whenever an error condition is
detected.

An ERROR_MASK register is also provided, allowing the user to select which error
conditions are reported. Each bit of the ERROR_MASK register corresponds to a unique
error type.
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Separate SD_AUDIO_ERROR_MASK and HD_AUDIO_ERROR_MASK registers for SD
and HD audio cores are also provided, allowing select error conditions to be reported.
Each bit of each ERROR_MASK register corresponds to a unique error type.

By default (at power up or after system reset), all bits of the ERROR_MASK registers are
zero, enabling all errors to be reported. Individual error detection may be disabled by
setting the corresponding bit HIGH in the mask registers.

Error conditions are indicated by a VIDEO _ERROR signal and an AUDIO_ERROR signal,
which are available for output on the multifunction I/O output pins. The two signals are
also combined into a summary DATA_ERROR signal, which is also available on the
multifunction I/O pins. These signals are normally HIGH, but are set LOW by the device
when an error condition has been detected.

These signals are a logical 'NOR' of the appropriate error status flags stored in the
ERROR_STAT_X register, which are gated by the bit settings in the ERROR_MASK
registers. When an error status bit is HIGH and the corresponding error mask bitis LOW,
the corresponding DATA_ERROR signal is set LOW by the device.

The ERROR_STAT_Xregisters, and correspondingly the DATA_ERROR, VIDEO_ERROR,
and AUDIO_ERROR signals, are cleared at the start of the next video field or when read
via the host interface, which ever condition occurs first. Note that any AUDIO_ERROR
condition will cause DATA_ERROR to assert. Use the SD_AUDIO_ERROR_MASK and
HD_AUDIO_ERROR_MASK registers if masking these events is desired.

All bits of the ERROR_STAT_X registers are also cleared under any of the following
conditions:

1. LOCKED signal = LOW.

2. SMPTE_BYPASS = LOW.

3. When a change in video standard has been detected.

4. RESET_TRST =LOW

Table 4-13 shows the ERROR_STAT_X register and ERROR_MASK_X register.

Note: Since the error indication registers are cleared once per field, if an external host
micro is polling the error registers periodically, an error flag may be missed if it is
intermittent, and the polling frequency is less than the field rate.

Table 4-13: Error Status Register and Error Mask Register

Video Error Status Register Video Error Mask Register
SAV_ERR (02h, 03h) SAV_ERR_MASK (037h, 038h)
EAV_ERR (02h, 03h) EAV_ERR_MASK (037h, 038h)
YCRC_ERR (02h, 03h) YCRC_ERR_MASK (037h, 038h)
CCRC_ERR (02h, 03h) CCRC_ERR_MASK (037h, 038h)
LNUM_ERR (02h, 03h) LNUM_ERR_MASK (037h, 038h)
YCS_ERR (02h, 03h) YCS_ERR_MASK (037h, 038h)
CCS_ERR (02h, 03h) CCS_ERR_MASK (037h, 038h)
AP_CRC_ERR (02h) AP_CRC_ERR_MASK (037h)
GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 63 of 150

Final Data Sheet Rev. 3
GENDOC-054311 July 2013


http://www.semtech.com/

Table 4-13: Error Status Register and Error Mask Register (Continued)

Video Error Status Register Video Error Mask Register
FF_CRC_ERR (02h) FF_CRC_ERR_MASK (037h)
VD_STD_ERR (02h, 03h) VD_STD_ERR_MASK (037h)

Note 1: See Section 4.19 for Audio Error Status.

Note 2: In 3G Level B mode, separate Video Error Mask registers exist for Link A and
Link B. The GS2971A distinguishes between Level A and Level B mappings at 3Gb/s.
When Level B data is detected, error detection is enabled separately for Data Stream 1
and Data Stream 2 (Link A and Link B, respectively). Therefore, a second set of error
status and mask registers is available for Data Stream 2, and is only valid when 3Gb/s
Level B data is detected by the device.

4.16.1 TRS Error Detection

TRS error flags are generated by the GS2971A under the following two conditions:
1. A phase shift in received TRS timing is observed on a non-switching line.

2. Thereceived TRS Hamming codes are incorrect.

Both SAV and EAV TRS words are checked for timing and data integrity errors.
For HD mode, only the Y channel TRS codes are checked for errors.

For 3G mode Level A signals, only data stream one TRS codes are checked for errors. For
3G Level B signals, the Y channel TRS codes of both Link A and Link B are checked for
errors.

Both 8-bit and 10-bit TRS code words are checked for errors.

The SAV_ERR bit of the ERROR_STAT_X register is set HIGH when an SAV TRS error is
detected.

The EAV_ERR bit of the ERROR_STAT_X register is set HIGH when an EAV TRS error is
detected.

4.16.2 Line Based CRC Error Detection

The GS2971A calculates line based CRCs for HD and 3G video signals. CRC calculations
are done for each 10-bit channel (Y and C for HD video, DS1 and DS2 for 3G video).

These calculated CRC values are compared with the received CRC values.

If a mismatch in the calculated and received CRC values is detected for Y channel data
(Data Stream 1 for 3G video), the YCRC_ERR bit in the ERROR_STAT_X register is set
HIGH.

If a mismatch in the calculated and received CRC values is detected for C channel data
(Data Stream 2 for 3G video), the CCRC_ERR bit in the ERROR_STAT_X register is set
HIGH.

Y or C CRC errors are also generated if CRC values are not embedded.
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Line based CRC errors are only generated when the device is operating in HD and 3G
modes.

Note: By default, 8-bit to 10-bit TRS remapping is enabled. If an 8-bit input is used, the
HD CRC check is based on the 10-bit remapped value, not the 8-bit value, so the CRC
Error Flag is incorrectly asserted and should be ignored. If 8-bit to 10-bit remapping is
enabled, then CRC correction and insertion should be enabled by setting the
CRC_INS_MASK bit LOW in the IOPROC_1 or IOPROC_2 register. This ensures that the
CRC values are updated.

4.16.3 EDH CRC Error Detection

The GS2971A also calculates Full Field (FF) and Active Picture (AP) CRC's according to
SMPTE RP 165 in support of Error Detection and Handling packets in SD signals.

These calculated CRC values are compared with the received CRC values.

Error flags for AP and FF CRC errors are provided and each error flag is a logical OR of
field 1 and field 2 error conditions.

The AP_CRC_ERR bitinthe VIDEO_ERROR_STAT_Xregisteris set HIGH when an Active
Picture CRC mismatch has been detected in field 1 or 2.

The FF_CRC_ERR bit in the VIDEO_ERROR_STAT_X register is set HIGH when a Full
Field CRC mismatch has been detected in field 1 or 2.

EDH CRC errors are only indicated when the device is operating in SD mode and when
the device has correctly received EDH packets.

4.16.4 HD & 3G Line Number Error Detection

If a mismatch in the calculated and received line numbers is detected, the LNUM_ERR
bit in the VIDEO_ERROR_STAT_X register is set HIGH.

4.17 Ancillary Data Detection & Indication

The GS2971A detects ancillary data in both the vertical and horizontal ancillary data
spaces. Status signal outputs Y/1ANC and C/2ANC are provided to indicate the position
of ancillary data in the output data streams. These signals may be selected for output on
the multi-function I/O port pins (STAT[5:0]).

The GS2971A indicates the presence of all types of ancillary data by detecting the 000h,
3FFh, 3FFh (00h, FFh, FFh for 8-bit video) ancillary data preamble.

Note 1: Both 8 and 10-bit ancillary data preambles are detected by the device.

By default (at power up or after system reset) the GS2971A indicates all types of
ancillary data. Up to 5 types of ancillary data can be specifically programmed for
recognition.

For HD video signals, ancillary data may be placed in both the Y and Cb/Cr video data
streams separately. For SD video signals, the ancillary data is multiplexed and combined
into the YCbCr data space.

For 3G signals, ancillary data may be placed in either or both of the virtual interface data
streams. Both data streams are examined for ancillary data.
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For a 3G data stream formatted as per Level A mapping:

e The ancillary data is placed in Data Stream 1 first, with overflow into Data Stream 2
e SMPTE ST 352 packets are duplicated in both data streams

For a 3G data stream formatted as per Level B mapping:

e FEach multiplexed data stream forming the 3G signal contains ancillary data
embedded according to SMPTE ST 291

¢ Each multiplexed data stream forming the 3G signal contains SMPTE ST 352
packets embedded according to SMPTE ST 425

When operating in HD mode, the Y/1ANC signal is HIGH whenever ancillary data is
detected in the Luma data stream, and C/2ANC is HIGH whenever ancillary data is
detected in the Chroma data stream. The signals are asserted HIGH at the start of the
ancillary data preamble, and remain HIGH until after the ancillary data checksum.

When detecting ancillary data in 3G Level A data, the Y/1ANC status output is HIGH
whenever Data Stream 1 ancillary data is detected and the C/2ANC status output is
HIGH whenever Data Stream 2 ancillary data is detected.

When detecting ancillary data in 3G Level B data, the Y/1ANC status output is HIGH
whenever Data Stream 1 ancillary data is detected on either Y or C channels and the
C/2ANC status output is HIGH whenever Data Stream 2 ancillary data is detected on
either Y or C channels.

When operating in SD mode, the Y/TANC and C/2ANC signals depend on the output

data format. For 20-bit demultiplexed data, the Y/1ANC and C/2ANC signals operate

independently to indicate the first and last ancillary Data Word position in the Luma

and/or Chroma data streams. For 10-bit multiplexed data, the Y/1ANC signal is HIGH
whenever ancillary data is detected, and the C/2ANC signal is always LOW.

When operating in 3G modes, the Y/1ANC and C/2ANC flags are both zero if the 10-bit
multiplexed output format is selected.

These status signal outputs are synchronous with PCLK and may be used as
clock-enables for external logic, or as write-enables for an external FIFO or other
memory devices.

The operation of the Y/1ANC and C/2ANC signals is shown below in Figure 4-31.

Note 2: WhenI/O processing is disabled, the Y/1ANC and C/2ANC flags may toggle, but
they are invalid and should be ignored.

Note 3:In 3G Level B mode, if the ANC_EXT_SEL_DS2_DST1 bit is HIGH and the
ANC_DATA_DELETE bit is HIGH, the Y/1ANC and C/2ANC flags are not valid.

Note 4: For 3G Level B data, the Y/1ANC flag identifies all ANC data on Data Stream 1
(Link A), whether it is embedded in the Y or C component — ANC data is not identified
separately for each component. Similarly, the C/2ANC flag identifies all ANC data on
Data Stream 2 (Link B), whether it is embedded in the Y or C component.
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Figure 4-31: Y/TANC and C/2ANC Signal Timing

4.17.1 Programmable Ancillary Data Detection

As described above in Section 4.17, the GS2971A detects and indicates all ancillary data
types by default.

Itis possible to program which ancillary data types are to be detected and indicated. Up
to five different ancillary data types may be programmed for detection by the GS2971A
in the ANC_TYPE_DS1 registers for SD, HD and 3G Level A data.

When so programmed, the GS2971A only indicates the presence of the specified
ancillary data types, ignoring all other ancillary data. For each data type to be detected,
the user must program the DID and/or SDID of that ancillary data type. In the case
where no DID or SDID values are programmed, the GS2971A indicates the presence of
all ancillary data. In the case where one or more, DID and/or SDID values have been
programmed, then only those matching data types are detected and indicated.

The timing of the Y/1ANC and C/2ANC signals in this case is as shown in Figure 4-31.

The GS2971A compares the received DID and/or SDID with the programmed values. If
a match is found, ancillary data is indicated.

For any DID or SDID value set to zero, no comparison or match is made. For example, if
the DID is programmed and the SDID is not programmed, the GS2971A only detects a
match to the DID value.

If both DID and SDID values are non-zero, then the received ancillary data type must
match both the DID and SDID before Y/1ANC and/or C/2ANC is set HIGH.
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Note 1: For 3G Level B data, the ANC_TYPE_DS1 registers are valid for Data Stream 1,
and a second set of five ANC_TYPE registers (ANC_TYPE_DS?) is provided for detection
of specific ancillary data in Data Stream 2.

Note 2: SMPTE ST 352 Payload Identifier packets and Error Detection and Handling
(EDH) Packets are always detected by the GS2971A, irrespective of the settings of the
ANC_TYPE registers.

4.17.2 SMPTE ST 352 Payload Identifier

The GS2971A automatically extracts the SMPTE ST 352 payload identifier present in the
input data stream for SD, HD, and 3G Level A signals. The four word payload identifier
packets are written to VIDEO_FORMAT_X_DS1 and VIDEO_FORMAT_X_DS?2 bits
accessible through the host interface.

The device also indicates the version of the payload packet in the VERSION_352M bit of
the DATA_FORMAT_DSX register. When the SMPTE ST 352 packet is formatted as a
“version 1” packet, the VERSION_352M bit is set HIGH, when the packet is formatted as
a “version 2” packet, this bit is set LOW.

The VIDEO_FORMAT_352_A_X and VIDEO_FORMAT_352_B_X registers are only
updated if there are no checksum errors in the received SMPTE ST 352 packets.

By default (at power up or after system reset), the VIDEO_FORMAT_X_DS1 and
VIDEO_FORMAT_X_DS?2 bits are set to 0, indicating an undefined format.

Note 1: When 3G Level B data is detected by the device, the user needs to extract the
SMPTE ST 352 Payload Identifier packets by using the ANC packet extraction block -
they are not detected and extracted automatically. In this case:

e The VD_STD_ERR bit is not valid

e ST 352 extraction is only done on one data stream or the other, not both
simultaneously (Link A or Link B selected via the host interface)

e Previously embedded ST 352 packets can be deleted on one data stream only (using
the ANC_DATA_DELETE bit, see Section 4.18.8), but these packets are replaced with
10-bit Y/C blanking values only

e Itisnecessary to manually extract the SMPTE ST 352 data by programming the DID,
SDID and line number information into the ANC data extraction block

Note 2: SMPTE ST 352 packet regeneration is enabled by default for 3G Level B inputs,

and should be disabled through the host interface if Level B to Level A conversion is not
enabled.

GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 68 of 150
Final Data Sheet Rev. 3
GENDOC-054311 July 2013


http://www.semtech.com/

4.17.2.1 SMPTE ST 352 Payload Identifier Usage

The SMPTE ST 352 Payload Identifier is used to confirm the video format identified by
the Automatic Video Standards Detection block (see Section 4.17.4)

Table 4-14: SMPTE ST 352 Packet Data

Bit Name Bit Name Description R/W  Default

VIDEO_FORMAT_4_DS1 SMPTE ST 352

15-8 R 0
Address: 01Ah Byte 4
VIDEO_FORMAT_3_DS1 7.0 SMPTE ST 352 0
Address: 01Ah i Byte 3 Data is available in this register when Video Payload

Identification Packets are detected in the data

VIDEO_FORMAT_2_D51 SMPTE ST 352 stream.

15-8 R 0
Address: 019h Byte 2
VIDEO_FORMAT_2_DS1 SMPTE ST 352

7-0 R 0
Address: 019h Byte 1

4.17.2.2 3G SMPTE ST 352 Packets Following Level B to Level A Conversion

After Level Bto Level A conversion, modified payload data must be programmed via the
host interface into the VIDEO_FORMAT_352_X_X registers and automatically inserted
by the GS2971A on the correct SMPTE ST 352 Line Number.

SMPTE ST 352 Packets are embedded in both data streams.

Previously embedded ST 352 packets may be deleted from one data stream only (using
the ANC_DATA_DELETE bit, see Section 4.18.8), but these packets are replaced with
10-bit Y/C blanking values.

Note: Pre-existing SMPTE ST 352 Packets that are not deleted are re-mapped to
different line numbers during conversion to Level A formatting. These packets should be
ignored by the system, since they are on non-standard SMPTE ST 352 lines.

4.17.3 Ancillary Data Checksum Error
The GS2971A calculates checksums for all received ancillary data.

These calculated checksums are compared with the received ancillary data checksum
words.

If a mismatch in the calculated and received checksums is detected, then a checksum
error is indicated.

When operating in HD mode, the device makes comparisons on both the Y and C
channels separately. If an error condition in the Y channel is detected, the YCS_ERR bit
inthe VIDEO_ERROR_STAT_Xregisteris set HIGH. If an error condition in the C channel
is detected, the CCS_ERR bit in the VIDEO_ERROR_STAT_X register is set HIGH.

When operating in 3G Level A mode, the device makes comparisons on both the Y (Data
Stream 1) and C (Data Stream 2) channels separately. If an error condition in the Y
channelisdetected, the YCS_ERR bitin the VIDEO_ERROR_STAT_Xregister is set HIGH.
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If an error condition in the C channel is detected, the CCS_ERR bit in the
VIDEO_ERROR_STAT_X register is set HIGH.

When operating in 3G Level B mode, the device makes comparisons on both the Y
channel and the C channel of both Link A and Link B.

When operating in SD mode, only the YCS_ERR bit is set HIGH when checksum errors
are detected.

4.17.3.1 Programmable Ancillary Data Checksum Calculation

As described above, the GS2971A calculates and compares checksum values for all
ancillary data types by default. It is possible to program which ancillary data types are
checked as described in Section 4.17.1.

When so programmed, the GS2971A only checks ancillary data checksums for the
specified data types, ignoring all other ancillary data.

The YCS_ERR and/or CCS_ERR bits in the VIDEO_ERROR_STAT_X register are only set
HIGH if an error condition is detected for the programmed ancillary data types.

4.17.4 Video Standard Error

If a mismatch between the received SMPTE ST 352 packets and the calculated video
standard occurs, the GS2971A indicates a video standard error by setting the
VD_STD_ERR bit of the VIDEO_ERROR_STAT_X register HIGH.

The device detects the SMPTE ST 352 Packet version as defined in the SMPTE ST 352
standard. If the incoming packet is Version Zero, then no comparison is made with the
internally generated payload information and the VD_STD_ERR bit is not set HIGH.

Note 1: If the received SMPTE ST 352 packet indicates 25, 30 or 29.97PsF formats, the
device only indicates an error when the video format is actually progressive. The device
detects 24 and 23.98PsF video standards and perform error checking at these rates.

Note 2: The VD_STD_ERR bit should be ignored in all 3G modes.

Note 3: VD_STD_ERR_DS1 is set incorrectly for a 1920x1080/PsF/24 payload ID. To
resolve this issue, choose one of the two methods.

e Setthe VD_STD_ERR_DS1 mask bit high in the ERROR_MASK_1 register to avoid
having incorrect assertion of the DATA_ERROR pin.

e Monitor the received SMPTE ST 352 packet in the VIDEO_FORMAT_352_A_1 and
VIDEO_FORMAT_352_B_1 registers and compare that to the video format
identified in the VD_STD_DS1 bits in the DATA_FORMAT_DS1 register. Then, make
the determination of whether or not there is a mismatch on their own.
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4.18 Signal Processing

In addition to error detection and indication, the GS2971A can also correct errors,
inserting corrected code words, checksums and CRC values into the data stream.

The following processing can be performed by the GS2971A:
1. TRS error correction and insertion.
HD line based CRC correction and insertion.

EDH CRC error correction and insertion.

S

HD line number error correction and insertion.
Illegal code re-mapping.
Ancillary data checksum error correction and insertion.

Audio extraction.

© N 9w

SMPTE ST 372 (Level B to Level A) Conversion.
All of the above features are only available in SMPTE mode (SMPTE_BYPASS = HIGH).

To enable these features, the IOPROC_EN/DIS pin must be set HIGH, and the individual
feature must be enabled via bits in the IOPROC_1 and/or IOPROC_2 (depending on the
data stream) register(s).

The IOPROC_1 and IOPROC_2 registers contains one bit for each processing feature
allowing each one to be enabled/disabled individually.

By default (at power up or after device reset), all of the IOPROC_1 and IOPROC_2
register bits described in Table 4-15 below are set to zero (0), which enables all of the
processing features.

To disable an individual processing feature, set the corresponding bit to one (1) in the
IOPROC_1 and/or IOPROC_2 register(s).

Table 4-15: IOPROC_1 and IOPROC_2 Register Bits

Processing Feature IOPROC_1 Register Bit IOPROC_2 Register Bit

TRS error correction and insertion

TRS_INS_DS1_MASK

TRS_INS_DS2_MASK

Y and C line based CRC error correction

CRC_INS_DS1_MASK

CRC_INS_DS2_MASK

Y and C line number error correction

LNUML_INS_DS1_MASK

LNUML_INS_DS2_MASK

Ancillary data check sum correction

ANC_CHECKSUM_INSERTION_DS1_MASK

ANC_CHECKSUM_INSERTION_DS2_MASK

EDH CRC error correction

EDH_CRC_INS_MASK

N/A

Illegal code re-mapping

ILLEGAL_WORD_REMAP_DS1_MASK

ILLEGAL_WORD_REMAP_DS2_MASK

H timing signal configuration

H_CONFIG

N/A

Update EDH Flags

EDH_FLAG_UPDATE_MASK

N/A

Audio Data Extraction

N/A

AUDIO_SEL_DS2_DST

Ancillary Data Extraction

ANC_DATA_EXT_MASK

ANC_EXT_SEL_DS2_DST
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Table 4-15: IOPROC_1 and IOPROC_2 Register Bits (Continued)

Processing Feature IOPROC_1 Register Bit IOPROC_2 Register Bit
Audio Extraction AUD_EXT_MASK N/A
Regeneration of ST 352 packets N/A REGEN_352M_MASK

4.18.1 TRS Correction & Insertion

When TRS Error Correction and Insertion is enabled, the GS2971A generates and
overwrites TRS code words as required.

TRS Word Generation and Insertion is performed using the timing generated by the
Timing Signal Generator, providing an element of noise immunity over using just the
received TRS information.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
TRS_INS_DS1_MASK or TRS_INS_DS2_MASK bits in the IOPROC_1 or IOPROC_2
registers are set LOW. The TRS_INS_DS1_MASK bit is in the IOPROC_1 register and is
used to enable/disable TRS correction and insertion for SD, HD, and 3G-A data streams.
The TRS_INS_DS2_MASK bit is in the IOPROC_2 register and is used to enable/disable
TRS correction and insertion for 3G-B data streams only.

Note: Inserted TRS code words are always 10-bit compliant, irrespective of the bit depth
of the incoming video stream.

4.18.2 Line Based CRC Correction & Insertion

When CRC Error Correction and Insertion is enabled, the GS2971A generates and
inserts line based CRC words into both the Y and C channels of the data stream.

Line based CRC word generation and insertion only occurs in HD and 3G modes, and is
enabled in when the IOPROC_EN/DIS pin is HIGH and the CRC_INS_DSX_MASK bit in
the IOPROC_X register is set LOW.

4.18.3 Line Number Error Correction & Insertion

When Line Number Error Correction and Insertion is enabled, the GS2971A calculates
and inserts line numbers into the output data stream. Re-calculated line numbers are
inserted into both the Y and C channels.

Line number generation is in accordance with the relevant HD or 3G video standard as
determined by the Automatic Standards Detection block.

This feature is enabled when the device is operating in HD or 3G modes, the
IOPROC_EN/DIS pin is HIGH and the LNUM_INS_DSX_MASK bit in the IOPROC_X
register is set LOW.
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4.18.4 ANC Data Checksum Error Correction & Insertion

When ANC data Checksum Error Correction and Insertion is enabled, the GS2971A
generates and inserts ancillary data checksums for all ancillary data words by default.

Where user specified ancillary data has been programmed (see Section 4.17.1), only the
checksums for the programmed ancillary data are corrected.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
ANC_CHECKSUM_INSERTION_DSX_MASK bit in the IOPROC_X register is set LOW.

4.18.5 EDH CRC Correction & Insertion

When EDH CRC Error Correction and Insertion is enabled, the GS2971A generates and
overwrites full field and active picture CRC check-words.

Additionally, the device sets the active picture and full field CRC 'V' bits HIGH in the
EDH packet. The AP_CRC_V and FF_CRC_V register bits only report the received EDH
validity flags.

EDH FF and AP CRC's are only inserted when the device is operating in SD mode, and if
the EDH data packet is detected in the received video data.

Although the GS2971A modifies and inserts EDH CRC's and EDH packet checksums,
EDH error flags are only updated when the EDH_FLAG_UPDATE_MASK bit is LOW.

This feature is enabled in SD mode, when the IOPROC_EN/DIS pin is HIGH and the
EDH_CRC_INS_MASK bit in the IOPROC_1 register is set LOW.

4.18.6 lllegal Word Re-mapping

All words within the active picture (outside the horizontal and vertical blanking
periods), between the values of 3FCh and 3FFh are re-mapped to 3FBh. All words within
the active picture area between the values of 000h and 003h are remapped to 004h.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
ILLEGAL_WORD_REMAP_DSX_MASK bit in the IOPROC_X register is set LOW.

4.18.7 TRS and Ancillary Data Preamble Remapping

8-bit TRS and ancillary data preambles are re-mapped to 10-bit values. 8-bit to 10-bit
mapping of TRS headers is only supported if the TRS values are 3FC 000 000. Other
values such as 3FD, 3FE, 3FF, 001,002 and 003 are not supported. This feature is enabled
by default, and cannot be disabled via the IOPROC_X register.
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4.18.8 Ancillary Data Extraction

Ancillary data may be extracted externally from the GS2971A output stream using the
Y/1ANC and C/2ANC signals, and external logic.

Asan alternative, the GS2971A includes a FIFO, which extracts ancillary data using read
access via the host interface to ease system implementation. The FIFO stores up to 2048
x 16 bit words of ancillary data in two separate 1024 word memory banks.

The device writes the contents of ANC packets into the FIFO, starting with the first
Ancillary Data Flag (ADF), followed by up to 1024 words.

All Data Identification (DID), Secondary Data Identification (SDID), Data Count (DC),
user data, and checksum words are written into the device memory.

The device detects ancillary data packet DID's placed anywhere in the video data
stream, including the active picture area.

Ancillary data from the Y channel or Data Stream One is placed in the Least Significant
Word (LSW) of the FIFO, allocated to the lower 8 bits of each FIFO address.

Ancillary data from the C channel or Data Stream Two is placed in the Most Significant
Word (MSW) (upper 8 bits) of each FIFO address.

Note: Please refer to the ANC insertion and Extraction Application Note (Doc ID:

GENDOC-053410), for discrete steps and example of Ancillary data extraction using the
GS2971A.

In SD mode, ancillary data is placed in the LSW of the FIFO. The MSW is set to zero.

If the ANC_TYPE registers are all set to zero, the device extracts all types of ancillary
data. If programmable ancillary data extraction is required, then up to five types of
ancillary data to be extracted can be programmed in the ANC_TYPE registers (see
Section 4.17.1).

Additionally, the lines from which the packets are to be extracted can be programmed
into the ANC_LINEA[10:0] and ANC_LINEB[10:0] registers, allowing ancillary data from
a maximum of two lines per frame to be extracted. If only one line number register is
programmed (with the other set to zero), ancillary data packets are extracted from one
line per frame only. When both registers are set to zero, the device extracts packets from
all lines.

To start Ancillary Data Extraction, the ANC_DATA_EXT_MASK bit of the host interface
must be set LOW. Ancillary data packet extraction begins in the following frame (see
Figure 4-32: Ancillary Data Extraction - Step A).
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Bank A Bank B
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Figure 4-32: Ancillary Data Extraction - Step A

Ancillary data is written into Bank A until full. The Y/1ANC and C/2ANC output flags
can be used to determine the length of the ancillary data extracted and when to begin
reading the extracted data from memory.

While the ANC_DATA_EXT_MASK bit is set LOW, the ANC_DATA_SWITCH bit can be
set HIGH during or after reading the extracted data. New data is then written into Bank
B (up to 1024 x 16-bit words), using the corresponding host interface addresses (see
Figure 4-33: Ancillary Data Extraction - Step B).
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Bank A Bank B
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Figure 4-33: Ancillary Data Extraction - Step B
To read the new data, toggle the ANC_DATA_SWITCH bit LOW. The old data in Bank A

is cleared to zero and extraction continues in Bank B (see Figure 4-34: Ancillary Data
Extraction - Step C).

Bark A AeplcationLayer Bank B
0 goonRead Pointer o1 snepata  [Neooh
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
Interna;o\:\rl‘rtl:f —>
103 BFFh 1023 BFFh

ANC DATA SWMTCH=LOW

Figure 4-34: Ancillary Data Extraction - Step C
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If the ANC_DATA_SWITCH bit is not toggled, extracted data is written into Bank B until
full. To continue extraction in Bank A, the ANC_DATA_SWITCH bit must be toggled
HIGH (see Figure 4-35: Ancillary Data Extraction - Step D).

Bank A Bank B

Internal Write
Pointer_> 0 800h 0| ANCDATA 800h

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

AplationLaver g, | ancDATA

ANCDATA

1023 BFFh 1023 BFFh

ANC DATA SWMTCH =HIGH

Figure 4-35: Ancillary Data Extraction - Step D

Toggling the ANC_DATA_SWITCH bit LOW returns the process to step A (Figure 4-32).

Note: Toggling the ANC_DATA_SWITCH must occur at a time when no extraction is
taking place, i.e. when the both the Y/1ANC and C/2ANC signals are LOW.

To turn extraction off, the ANC_DATA_EXT_MASK bit must be set HIGH.

In HD mode, the device can detect ancillary data packets in the Luma video data only,
Chroma video data only, or both. By default (at power-up or after a system reset), the
device extracts ancillary data packets from the luma channel only.

In 3G mode Level A, the device can detect ancillary data packets in Luma video (Data
Stream One) only, Chroma video (Data Stream Two) only, or both. By default (at
power-up or after a system reset), the device extracts ancillary data packets from Data
Stream One only.

In 3G mode Level B mode, the device can detect ancillary data packets in Luma video
only, Chroma video only, or both from either Link A or Link B. Selection of Link A or Link
B for ANC data extraction is done via the host interface. By default (at power-up or after
a system reset), the device extracts ancillary data packets from Link A Luma only.

To extract packets from the Chroma/Data Stream Two channel only, the HD_ANC_C2
bit of the host interface must be set HIGH. To extract packets from both Luma/Data
Stream One and Chroma/Data Stream Two video data, the HD_ANC_Y1_C2 bit must be
set HIGH (the setting of the HD_ANC_C2 bit is ignored).
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The default setting of both the HD_ANC_C2 and HD_ANC_Y1_C2 is LOW. The setting of
these bits is ignored when the device is configured for SD video standards.

Ancillary data packet extraction and deletion is disabled when the IOPROC_EN/DIS pin
is set LOW.

After extraction, the ancillary data may be deleted from the video stream by setting the
ANC_DATA_DEL bit of the host interface HIGH. When set HIGH, all existing ancillary
dataisremoved and replaced with blanking values.If any of the ANC_TYPE registers are
programmed with a DID and/or DID and SDID, only the ancillary data packets with the
matching [Ds are deleted from the video stream.

Note 1: After the ancillary data determined by the ANC_TYPE_X_APX registers has
been deleted, other existing ancillary data may not be contiguous. The device does not
concatenate the remaining ancillary data.

Note 2: Reading extracted ancillary data from the host interface must be performed
while there is a valid video signal present at the serial input and the device is locked
(LOCKED signal is HIGH).

4.18.9 Level B to Level A Conversion

When IOPROC_2 register bit LEVEL_B2A_CONV_DISABLE_MASK is HIGH (default),
the GS2971A does not convert 3G LEVEL B streams between Level A and Level B
mapping formats.

When LEVEL_B2A_CONV_DISABLE_MASK is LOW, the GS2971A converts a 3G 1080p
Level B stream to the Level A mapping format, as per SMPTE ST 425.

The device assumes that Link A and Link B are phase-aligned at the transmitter.

The output data are line multiplexed such that the data content from Link A and Link B
are assembled in a continuous fashion, at twice the input data rate. Extracted timing
reference information is used to trigger a line counter which embeds the correct line
number according to SMPTE ST 425.

The Level B/A conversion acts only on the active picture, ANC data can become corrupt
outside of this region. In order to ensure that the embedded ANC data remains valid, we
recommend extracting the ANC data with the receiver prior to the Level B/A conversion
taking place.

Note 1: If Level B/A conversion is enabled, previous ST 352 Payload ID packets are not
deleted from the data stream.

Note 2: When Level B/A conversion is enabled, timing reference information (FVH)
present on the STAT outputs is not phase-aligned with the output video data, and should
not be used for line or frame synchronization activities. Being that CEA 861 timing is
derived from (FVH) timing reference information, it too should not be used. During Level
B to Level A conversion, it is advised that the user generates the H and V timing signals
from the embedded TRS words.

Note 3: If the GS2971A sees a synchronous switch where the difference in phases
between two Level B inputs is greater than ~10.7Ls, the user may observe a missing H
pulse on the line following the switch line, when Level B/A conversion is enabled.

Note 4: Discontinuities in the line of video at the input of the Level B to A converter can
cause erroneous mapping to the Level A format. Therefore, when enabling B to A
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conversion or enabling/disabling audio, it is recommended to reset the Level B to A

converter with the following sequence:
1. Assert the B to A converter reset by writing '1' to bit 3 of register 05Eh.
2. Monitor H-pulse for a high-to-low transition.

3. De-assert the B to A converter reset by writing '0' to bit 3 of register 05Eh. This must
be completed at the beginning of AV and should be completed in 1920 PCLK
periods.

4.19 Audio De-embedder

The GS2971A includes an integrated audio de-embedder which is enabled by default in
SMPTE mode. It can be disabled by setting the AUDIO_EN/DIS pin LOW, or by setting the
host interface AUD_EXT_MASK bit to HIGH, or by keeping IOPROC_EN/DIS pin LOW.
In non-SMPTE modes, the audio de-embedder is not active.

Up to eight channels of audio may be extracted from the received serial digital video
stream. The output signal formats supported by the device include AES/EBU, IS
(default) and industry standard serial digital formats.

16, 20 and 24-bit audio bit depths are supported for 48kHz synchronous audio for SD
datarates. For HD and 3G datarates, 16, 20 and 24-bit audio bit depths are supported for
48kHz audio. The audio may be synchronous or asynchronous to the video.

In 3G mode:

e InLevel A mode, all Audio Control Packets are extracted from Data Stream One and
all Audio Data Packets are extracted from Data Stream Two, in accordance with
SMPTE ST 425. This is similar to HD, in which Audio Control Packets are embedded
in the Luma channel and audio data packets in the Chroma channel

¢ In Level B mode, extraction of audio packets from Link A (default) or Link B is
selectable via the AUDIO_SEL_DS2_DS1 bit in the host interface

Additional audio processing features include audio mute on loss of lock, de-embed and
delete, group selection, audio output re-mapping, ECC error detection and correction
(HD/3G modes only), and audio channel status extraction.

4.19.1 Serial Audio Data 1/0 Signals

The Serial Audio Data I/O pins are listed in Table 4-16: Serial Audio Pin Descriptions.

Table 4-16: Serial Audio Pin Descriptions

Pin Name Description

AUDIO_EN/DIS  Enable Input for Audio Processing

AOUT_1/2 Serial Audio output; Channels 1 and 2

AOUT_3/4 Serial Audio output; Channels 3 and 4

AOUT_5/6 Serial Audio Output; Channels 5 and 6

AOQOUT_7/8 Serial Audio Output; Channels 7 and 8
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Table 4-16: Serial Audio Pin Descriptions (Continued)

Pin Name Description

ACLK 64fs clock
WCLK Word clock
AMCLK Audio Master Clock, selectable 128fs, 256fs, or 512fs

The timing of the serial audio output signals and the ACLK output signal is as shown in
Figure 4-36: ACLK to Data Signal Output Timing.

I/O Timing Specs:

Audio Outputs:

| |
128fs = 162.76ns (AES/EBU)
64fs = 325.52ns (other modes)

AOUT* CM A0 W A1l W A2 W A3
|

Audio Outputs
3.3V 1.8V
toh  [traf (min)] Clomo tod  [tr/tf (max]  Clomo toh  [tr/tf (min)] Como tod  [tr/tf (max)]  Clono
AOUT [ 1.500ns | 0.600ns | 6 pF | 7.000ns | 2.200ns | 15pF | 1.500ns | 0.600ns | 6 pF__| 7.000ns | 2.300ns | 15 pF

Figure 4-36: ACLK to Data Signal Output Timing

When AUDIO_EN/DIS is set HIGH, audio extraction is enabled and the audio output
signals are extracted from the video data stream. When set LOW, the serial audio
outputs, ACLK and WCLK outputs are set LOW.

In addition, all functional logic associated with audio extraction is disabled to reduce
power consumption.
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4.19.2 Serial Audio Data Format Support

The GS2971A supports the following serial audio data formats:

o 125 (default)

e AES/EBU

e Serial Audio Left Justified, MSB First

e Serial Audio Left Justified, LSB First

e Serial Audio Right Justified, MSB First

e Serial Audio Right Justified, LSB First (this mode is not supported in SD)

By default (at power up or after system reset) I°S is selected. The other data formats are
selectable via the host interface using the AMA/AMBI1:0] bits.

Table 4-17: Audio Output Formats

AMA/AMBI[1:0] Audio Output Format
00 AES/EBU audio output
01 Serial audio output: Left Justified; MSB first
10 Serial audio output: Right Justified; MSB first
n 12S (Default)

The serial audio output formats may use LSB first according to the settings of the control
bits LSB_FIRSTA, LSB_FIRSTB, LSB_FIRSTC, and LSB_FIRSTD. When in 1°S mode, these
control bits must all be set LOW (default).

When I2S format is desired, both groups must be set to 1%s (i.e. AMA = AMB = 11). This is
because they share the same WCLK.

wek | " Channel A (Left) 5 [ Channel B (Right) - \
ACK MWWWWMMW
aoutisrz [ Te s a3 2] 1]o) . [ ]2 Jels a]3]2)1]0) y
MSB - LSB v MSB ” LSB "
Figure 4-37: 125 Audio Output Format
wek [ Channel A (Left) e \ Channel B (Right) /

Ak WNMMWNUWWU\:WU'\I\

aoutigrznif o f 1 Y 2 3 a)s e 7 8] JJ27 2829 30)31]o ) 1]2]3 4lSlGX7(8XjX27lZ8X29X3OI31x
L Preamble—l AUX: ISB ~MSB V U C P Preamble [ AUX: ISB -~ MSB V U C P

Figure 4-38: AES/EBU Audio Output Format
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Figure 4-39: Serial Audio, Left Justified, MSB First
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Figure 4-40: Serial Audio, Left Justified, LSB First
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Figure 4-41: Serial Audio, Right Justified, MSB First
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Figure 4-42: Serial Audio, Right Justified, LSB First
4.19.2.1 AES/EBU Mode
In AES/EBU output mode, the audio de-embedder uses a 128fs (6.144MHz audio bit
clock) clock as shown in Figure 4-43.
6.144MHz
AMAK
(128fs) %W\_/—\_/—L

AOQUT_1/2, AOUT_3/4 >< >< >< >< >< >< >C
AOQUT_5/6, AOUT_7/8
Figure 4-43: AES/EBU Audio Output to Bit Clock Timing
4.19.2.2 Audio Data Packet Extraction Block
The audio de-embedder looks for audio data packets on every line of the incoming
video.
The audio data must be embedded according to SMPTE ST 272 (SD) or SMPTE ST 299 (HD
or 3G).
GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 82 of 150

Final Data Sheet Rev. 3
GENDOC-054311 July 2013


http://www.semtech.com/

In 3G Level A signals, the audio data packets must be embedded only in Data Stream
Two.

In 3G Level B signals, the audio data packets must be embedded in the Chroma streams
of either Link A or Link B.

The Audio Group Detect registers are set HIGH when audio data packets with a
corresponding group DID are detected in the input video stream. The host interface
reports the individual audio groups detected.

Table 4-18: Audio Data Packet Detect Register

Name Description Default
ADPG4_DET  Audio Group Four Data Packet Detection (1: Detected) 0
ADPG3_DET  Audio Group Three Data Packet Detection (1: Detected) 0
ADPG2_DET  Audio Group Two Data Packet Detection (1: Detected) 0
ADPG1_DET  Audio Group One Data Packet Detection (1: Detected) 0

When an audio data packet with a DID set in IDA[1:0] and IDB[1:0] is detected, the audio
sample information is extracted and written into the audio FIFO.

The embedded audio group selected by IDA[1:0] is described henceforth in this
document as Group A or Primary Group. The embedded audio group selected by
IDBJ[1:0] is described henceforth in this document as Group B or Secondary Group.

Due to the large size of the horizontal ancillary data space in 720p/24, 720p/25 and
720p/30 video standards, the maximum number of ancillary data words the audio
de-embedder can process is limited to 1024 when configured for these standards.

4.19.2.3 Audio Control Packets

The audio de-embedder automatically detects the presence of audio control packets in
the video stream. When audio control packets for audio Group A are detected, the
CTRA_DET bit of the host interface is set HIGH. When audio control packets for audio
Group B are detected, the CTRB_DET bit of the host interface is set HIGH.

The audio control packet data is accessible via the host interface.

The audio control packets must be embedded according to SMPTE ST 272 (SD) or
SMPTE ST 299 (HD and 3G). In 3G Level A signals, the audio control packets must be
embedded only in Data Stream One. In 3G Level B signals the audio control packets must
be embedded in the Luma streams of each link that carries audio.

Note 1:1In SD, the control packet host interface registers are updated with new control
packet values, after the CTRA_DET/CTRB_DET flags are cleared. In HD, the update
happens automatically.

Note 2: If there is an HD audio packet checksum error, no audio is extracted. The audio
packet is not recognized and the audio stays in the video stream. If nothing but the CLK
phase parity bit is wrong, the audio will extract fine.
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4.19.2.4 Setting Packet DID

Table 4-19 below, shows the 2-bit host interface setting for the audio group DID's.

For 24-bit audio supportin SD mode, extended audio packets for Group A must have the
same group DID set in IDA[1:0] of the host interface. Extended audio packets for Group
B must have the same group DID set in IDBJ[1:0] of the host interface.

The audio de-embedder automatically detects the presence of extended audio packets.
When detected, the audio output format is set to 24-bit audio sample word length.

The audio de-embedder defaults to audio Groups One and Two, where Group A is
extracted from packets with audio Group One DID, and Group B from packets with
audio Group Two DID.

Table 4-19: Audio Group DID Host Interface Settings

Audio SD Data SD Extended HD Data SD Control HD Control Host Interface Register Setting

Group DID DID DID DID DID (2-bit)
1 2FFh 1FEh 2E7h 1EFh 1E3h 00b
2 1FDh 2FCh 1E6h 2EEh 2E2h 01b
3 1FBh 2FAh 1E5h 2EDh 2E1h 10b
4 2F%h 1F8h 2E4h 1ECh 1EOh 11b

Table 4-20: Audio Data and Control Packet DID Setting Register

Name Description Default
IDA[1-0] Group A Audio data and control packet DID setting 00b
IDB[1-0] Group B Audio data and control packet DID setting 01b

Note: To keep sample delays between audio channels the same after changing the
value of IDA or IDB in the SD audio core, the audio FIFOs must be cleared. This is
accomplished by asserting CLEAR_AUDIO and de-asserting at least one frame later.
When the FIFOs are in the clear state, audio will be muted, but audio clocks will continue
to run.

4.19.2.5 Audio Packet Delete Block

To delete all ancillary data with a group DID shown in Table 4-19, the ALL_DEL bit in the
host interface must be set HIGH.

4.19.2.6 ECC Error Detection & Correction Block (HD Mode Only)

The audio de-embedder performs BCH(31,25) forward error detection and correction, as
described in SMPTE ST 299. The error correction for all embedded audio data packets is
activated when the host interface ECC_OFF bit is set LOW (default LOW). The audio
de-embedder corrects any errors in both the audio output and the embedded packet.
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When a one-bit error is detected in a bit array of the ECC protected region of the audio
data packet with audio group DID set in IDA[1:0], the ECCA_ERROR flag is set HIGH.
When a one-bit error is detected in the ECC protected region of the audio data packet
with audio group DID set in IDB[1:0], the ECCB_ERROR flag is set HIGH.

Figure 4-44 shows examples of error correction and detection. Up to 8 bits in error can
be corrected, providing each bit error is in a different bit array (shown below). When
there are two or more bits in error in the same 24-bit array, the errors are detected, but
not corrected.

Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1
Bit 0

24-bit array

ADF | ADF| ADF| DID| DBN| DC| CLK| CLK| CH1] CH1| CH1[ CH1 [ CH2 | CH2 | CH2 [ CH2 | CH3 [ CH3 | CH3 [CH3 [CH4 [CH4 |CH4 |[CH4

Bit 7
Bit 6

Bit 5
Bit 4
Bits =

Bit 2

Bit 1

. ]
I Errors corrected

ADF | ADF| ADF| DID| DBN| DC| CLK| CLK| CH1| CH1| CH1| CH1[ CH2| CH2| CH2 | CH2 | CH3 | CH3 [ CH3 [ CH3 [ CH4 [ CH4 [ CH4 [ CH4 |

it 7
it 6

B
B
Bit 4
B
B

t3 [
it 2

Bit 1

Bit 0

Il :1rors detected but not corrected

Figure 4-44: ECC 24-bit Array and Examples

4.19.3 Audio Processing

4.19.3.1 Audio Clock Generation

For SD and HD/3G audio, a single set of audio frequencies is generated for all audio
channels, using a Direct Digital Period Synthesizer (DDPS) to minimize jitter.

e For Mapping structure one signals (1080p 50, 59.94 or 60), the pixel clock is
148.5(/M) MHz, and the phase data are based on this rate. An Audio Master Clock
(AMCLK) is also generated. The frequency is selectable via the host interface as:

s fsx128
+ fsx256
¢ fsx512

In SD mode, audio clocks are derived from the PCLK.

In HD/3G modes, the input control for the DDPS is derived from the two embedded
audio clock phase words in the audio data packet corresponding to Group A. The audio
clock phase information used is taken from the first embedded audio packet in the
HANC space.With no embedded audio present, the device will not generate ACLK or
WCLK. The IGNORE_PHASE bit should be asserted in this case to ensure the proper
AMCILK frequency is generated.
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The audio de-embedder also includes a Flywheel block to overcome any inconsistencies
in the embedded audio clock phase information.

If the audio phase data is not present in the audio data packets, or is incorrect, the
NO_PHASEA_DATA bit in the host interface is set and the clock will free-run based on
the detected video format, the PCLK and the M value. IGNORE_PHASE should be set
HIGH when NO_PHASEA_DATA is set. This does not occur automatically.

When the IGNORE_PHASE bit in the host interface is set HIGH, it is recommended that
the M value be programmed via the host interface. This can be done by setting the
FORCE_M bit HIGH, and programming the desired value into FORCE_MEQ1001. The
correct value can be obtained by reading the M bit from the Video Core Registers.

If the DDPS is locked to phase data and audio data packets are lost or corrupted, the
Clock Generator will flywheel for up to four audio data packets. If no valid audio data
packet with valid phase data is provided within this time, the Clock Generator will
free-run based on the video format, the PCLK and the M value.

If the IGNORE_PHASE bit in the host interface is HIGH, the clock will free-run based on
the video format, the PCLK and the M value, independent of the NO_PHASEA_DATA bit.

In the 720p/24 video format, the total line length is 4125 pixels, which requires a
resolution of 13 bits for the audio clock phase words in the embedded audio data
packets. SMPTE ST 299 only specifies a maximum of 12 bits resolution. Proposed
changes to SMPTE ST 299 suggest using bit 5 of UDW1 (currently reserved and set to
zero) in the audio data packet as the MSB (ck13) for the audio clock phase data,
providing 13 bits resolution.

Some audio encoders may hold the clock phase value at a maximum value when
reached, until reset at the end of the line. This produces a small amount of audio phase
jitter for the period of one sample.

To overcome this issue, the audio de-embedder checks for all cases. On detection of the
maximum value, a comparison is made between previous clock phases and the correct
position interpolated. If the clock phase data value starts to decrease, the de-embedder
checks to see if bit 5 (ck13) of UDW1 in the audio data packet is set. If ck13 is set, the
correct value is used. If ck13 is not set, the correct position is interpolated.

4.19.3.2 Detect Five-Frame Sequence Block

Five-frame sequence detection is required for 525-line based video formats only. The
audio de-embedder checks the Audio Frame Number sequence in the audio control
packets, when present. If the audio frame sequence is running (repeated 1 to 5 count),
the audio de-embedder uses this information to determine the five-frame sequence. If
the audio control packet is not present, or the Audio Frame Number words are set to
200h, the audio de-embedder detects the five-frame sequence by counting the number
of samples per frame. Figure 4-45 shows the number of samples per frame over a
five-frame sequence.
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54 8008 Samples #i
: Frame 5 : Frame 1 : Frame 2 : Frame 3 : Frame 4 : Frame 5 : Frame 1 :
| | | | | | | |
< 1602 X 1602 X 1601 X 1602 X 1601 X 1602 X 1602 >
1602 Repeat:

Figure 4-45: Sample Distribution over 5 Video Frames (525-line Systems)

When the audio inputs are asynchronously switched or disrupted, the audio
de-embedder continues to write audio samples into the audio buffer, based on the
current five-frame sequence. The de-embedder then re-locks to the new five-frame
sequence, at which point a sample may be lost.

Note: In SD, all four channel pairs must follow the same five-frame sequence.

4.19.3.3 Audio FIFO Block

The function of the FIFO block is to change the audio data word rate from the ANC rate
multiplexed with the video signal to the 48kHz audio output rate.

The audio FIFO block contains the audio sample buffers; one per audio channel. Each
buffer is 36 audio samples deep. At power up or reset, the read pointer is held at the zero
position until 26 samples have been written into the FIFO (allows for 6 lines per frame
with no audio samples; a maximum of 4 samples per line in SD Mode). See Figure 4-46.

Read
Pointer

Address| 0| 25| 35

Audio Buffer

Write
Pointer

Figure 4-46: Audio Buffer After Initial 26 Sample Write

The position of the write pointer with respect to the read pointer is monitored
continuously. If the write pointer is less than 6 samples ahead of the read pointer (point
AinFigure 4-47), a sample isrepeated from the read-side of the FIFO. If the write pointer
is less than 6 samples behind the read pointer (point B in Figure 4-47), a sample is
dropped. This avoids buffer underflow/overflow conditions.
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Read
Polrrter
Address| 0] 5 2 E3
Audio Buffer
<= ——— | 2
A B
Write Write
Pointer Pointer

Figure 4-47: Audio Buffer Pointer Boundary Checking

The repeat or drop sample operation is performed a maximum of 28 consecutive times,
after which the audio outputs are muted (all sample data set to zero). In SD Mode, 26
samples are required to be written into the FIFO prior to starting the read operation
again.

The audio buffer pointer offset may be reduced from 26 samples to 12 or 6 samples using
the OS_SEL[1:0] bits in the host interface. The default setting is 26 samples (see
Table 4-21).

When the OS_SEL[1:0] bits are set for 6-sample pointer offset, no boundary-checking is
performed.

In HD mode the audio FIFO is a maximum of 10 samples deep. According to
SMPTE ST 299, audio samples are multiplexed immediately in the next HANC region
after the audio sample occurs.

Table 4-21: Audio Buffer Pointer Offset Settings

OS_SEL[1:0] Buffer Pointer Offset
00 26 samples (default)
01 12 samples
10 6 samples

Sample Delay

When extracting SD audio, certain conditions can cause the sample delay through the
audio FIFOs to be 1-4 samples different between channels.

If delays through the audio FIFOs must be the same, it is recommended that the FIFO
size gets set to 22 or 16 with OS_SEL[1:0]. Additionally, the audio FIFO must be cleared
when either of the following occurs:

1. Loss of lock. The FIFO should be cleared when the part has relocked.

2. When one of the groups of audio disappears and re-appears. Poll the audio data
packet detected registers ADPG1_DET, ADPG2_DET, ADPG3_DET, and ADPG4_DET
once every frame. If one of the groups currently de-embedded disappears and
re-appears, clear the audio FIFO after the group re-appears.
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Clear the audio FIFO by asserting CLEAR_AUDIO and de-asserting at least one frame
later. When the FIFOs are in the clear state, audio will be muted but audio clocks will
continue to run.

When switching between 525 and 625 formats, it is recommended that the device be
reset to keep the delays through the audio FIFO the same between channels.

4.19.3.4 Audio Crosspoint Block

The Audio Crosspoint is used for audio output channel re-mapping. This feature allows
any of the selected audio channels in Group A or Group B to be output on any of the eight
output channels. The default setting is for one to one mapping, where AOUT_1/2 is
extracted from Group A CH1 and CH2, AOUT_3/4 is extracted from Group A CH3 and
CH4, and so on.

Note: If audio samples from embedded audio packets with the group setin IDA[1:0] are
to be paired with samples from the group set in IDB[1:0], all of the channels must have
been derived from the same Word Clock and must be synchronous.

The output channel is setin the OPn_SRC[2:0] host interface registers. Table 4-22 lists the
3-bit address for audio channel mapping.

Table 4-22: Audio Channel Mapping Codes

3-bit Host Interface

Audio Output Channel Source Address

1 000
2 001
3 010
4 011
5 100
6 101
7 110

8 111

4.19.3.5 Serial Audio Output Word Length

The audio output, in serial modes, has a selectable 24, 20 or 16-bit sample word length.
The ASWL[1:0] host interface register is used to configure the audio output sample word
length. Figure 4-23 shows the host interface 2-bit code for setting the audio sample word
length. When the presence of extended audio packetsis detected in SD modes, the audio
de-embedder defaults to 24-bit audio sample word length.
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Table 4-23: Audio Sample Word Lengths

Audio Sample Word Length Audio Sample Word Length

ASWL[1:0] (sD) (HD)
00 24-bit 24-bit
01 20-bit 20-bit
10 16-bit 16-bit
1" Auto 24/20-bit (Default) Reserved (Default)*

*Note: By default, for HD at power-up, the word length is invalid. The desired word
length should be programmed through the host interface.

4.19.3.6 Audio Channel Status

The GS2971A detects the AES/EBU Audio Channel Status (ACS) block information for
each of the selected channel pairs.

ACS data detection is indicated by corresponding ACS_DET flag bits in the host
interface. The flag is cleared by writing to the same location.

Audio Channel Status Read

AES/EBU ACS data is available separately for each of the channels in a stereo pair. The
GS2971A defaults to reading the first channel of each pair. There are 184 bits in each
ACS packet, which are written to twelve 16-bit right-justified registers in the host
interface.

The ACS_USE_SECOND bit (default LOW) selects the second channel in each audio pair
when set HIGH.

Once all of the ACS data for a channel has been acquired, the corresponding ACS_DET
bit is set, and acquisition stops. The ACS data is overwritten with new data when the
ACS_DET bit is cleared in the system.

Audio Channel Status Regeneration

When the ACS_REGEN bit in the host interface is set HIGH, the audio de-embedder
embeds the 24 bytes of the Audio Channel Status information programmed in the
ACSR[183:0] registers into the 'C' bit of the AES/EBU outputs. The same Audio Channel
Status information is used for all output channels.

In order to apply ACSR data;

e Setthe ACS_REGEN bit to logic HIGH
e Write the desired ACSR data to the ACSR registers
e Setthe ACS_APPLY bit to HIGH

At the next status boundary, the device outputs the contents of the ACSR registers as
ACS data. This event may occur at a different time for each of the output channels. While
waiting for the status boundary, the device sets the appropriate ACS_APPLY_WAIT[A:D]
flag.
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Table 4-24 shows the host interface default settings for the Audio Channel Status block.
The audio de-embedder automatically generates the CRC word.

Table 4-24: Audio Channel Status Information Registers

Name Description Default
ACSR[7-0] Audio channel status block byte 0 set. Used when ACS_REGEN is set HIGH 85h
ACSR[15-8] Audio channel status block byte 1 set. Used when ACS_REGEN is set HIGH 08h

ACSR[23-16] Audio channel status block byte 2 set. Used when ACS_REGEN is set HIGH 28h (SD) 2Ch (HD)
ACSR[31-24]: , ]
Audio channel status block data for bytes 3 to 22. Used when ACS_REGEN is set HIGH 00h
ACSR[183-176]
ACS_REGEN Audio channel status regenerate 0
ACS_APPLY Apply new ACSR data 0
ACS_APPLY_W »
Waiting to apply new ACSR data 0
AIT[A:D]
ACS[7-0]: ,
Audio channel status block data for bytes 0 to 22 00h: 00h

ACS[183-176]

Table 4-25: Audio Channel Status Block for Regenerate Mode Default Settings

Name Byte Bit Default Mode
PRO 0 0 1b Professional use of channel status block
Emphasis 0 2-4 100b 100b None. Rec. manual override disabled
Sample Frequency 0 6-7 01b 48kHz. Manual override or auto disabled
Channel Mode 1 0-3 0001b Two channels. Manual override disabled
000b SD Modes: Maximum audio word length is 20 bits
AUX 2 0-2
001b HD Mode: Maximum audio word length is 24 bits

Maximum word length (based on AUX setting).

Source Word Length 2 3-5 101b ) )
24-bit for HD Mode; 20-bit for SD Modes

All other bits set to zero
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4.19.3.7 Audio Mute

When the MUTE bits in the host interface are set HIGH, the audio outputs are muted (all
audio sample bits are set to zero). To set all the audio output channels to mute, set the
host interface MUTE_ALL bit HIGH.

Table 4-26: Audio Mute Control Bits

Name Description Default
MUTE_ALL Ch1-8 audio mute enable (1: Enabled) 0
MUTES8 Ch8 audio mute enable (1: Enabled) 0
MUTE?7 Ch7 audio mute enable (1: Enabled) 0
MUTE®6 Ch6 audio mute enable (1: Enabled) 0
MUTE5S Ch5 audio mute enable (1: Enabled) 0
MUTE4 Ch4 audio mute enable (1: Enabled) 0
MUTE3 Ch3 audio mute enable (1: Enabled) 0
MUTE2 Ch2 audio mute enable (1: Enabled) 0
MUTE1 Ch1 audio mute enable (1: Enabled) 0

Mute On Loss Of Lock

When the GS2971A loses lock (LOCKED signal is LOW), the audio de-embedder sets all
audio outputs LOW (no audio formatting is performed). The ACLK, WCLK and AMCLK
outputs are also forced LOW.

4.19.4 Error Reporting

4.19.4.1 Data Block Number Error

When the 1-255 count sequence in the Data Block Number (DBN) word of Group A audio
data packets is discontinuous, the DBNA_ERR bit in the host interface (DBN_ERR
register for SD, ACS_DET register for HD/3G) is set HIGH. When the 1-255 count
sequence in the DBN word of Group B audio data packets is discontinuous, the
DBNB_ERR bit in the host interface (DBN_ERR register for SD, ACS_DET register for
HD/3G) register is set HIGH.

4.19.4.2 ECC Error

The GS2971A monitors the ECC error status of the two selected audio groups, as
described in Section 4.19.2.6 on page 84.

The ECC[N]_ERROR flags also have associated SD_AUDIO_ERROR_MASK and
HD_AUDIO_ERROR_MASK register flags for configuration of error reporting in the
Receiver. The ECC[N]_ERROR flags remain set until read via the host interface.
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4.20 GSPI - HOST Interface

The GSPI, or Gennum Serial Peripheral Interface, is a four-wire interface provided to
allow the system to access additional status and control information through
configuration registers in the GS2971A.

The GSPI is comprised of a Serial Data Input signal (SDIN), Serial Data Output signal
(SDOUT), an active low Chip Select (CS), and a Burst Clock (SCLK).

Because these pins are shared with the JTAG interface port, an additional control signal
pin JTAG/HOST is provided.

When JTAG/HOST is LOW, the GSPl interface is enabled. When JTAG/HOST is HIGH, the
JTAG interface is enabled.

When operating in GSPI mode, the SCLK, SDIN, and CS signals must be provided by the
system. The SDOUT pin is a non-clocked loop-through of SDIN and may be connected to
the SDIN of another device, allowing multiple devices to be connected to the GSPI chain.
See Section 4.20.2 for details. The interface is illustrated in the Figure 4-48 below.

Note: When using more than one Semtech serializer or deserializer (SerDes) in the same
design, the SDOUT pins of multiple SerDes ICs must not be bussed together as was done
with older generations of Semtech SerDes ICs

Application Host

GS2971A
SCLK SCLK
5] as
sDouT SDIN
SDOUT
GS2971A
»| scLk
cs2 >| Cs
»| SDIN
SDIN SDOUT

Figure 4-48: GSPI Application Interface Connection

All read or write access to the GS2971A is initiated and terminated by the system host
processor. Each access always begins with a Command/Address Word, followed by a
data write to, or data read from, the GS2971A.
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4.20.1 Command Word Description

The Command Word consists of a 16-bit word transmitted MSB first and contains a
read/write bit, an Auto-Increment bit and a 12-bit address.

MSB LSB

C R X RSV X RSV YautoincX A1l X A10 X A9 X A8 X A7 X A6 X As X A4 X A3 X A2 X A1 X A0 )

Figure 4-49: Command Word Format

Command Words are clocked into the GS2971A on the rising edge of the Serial Clock
SCLK, which operates in a burst fashion. The chip select (CS) signal must be set low a
minimum of 1.5ns (t0 in Figure 4-51) before the first clock edge to ensure proper
operation.

When the Auto-Increment bit is set LOW, each Command Word must be followed by
only one Data Word to ensure proper operation.

If the Auto-Increment bit is set HIGH, the following Data Word is written into the
address specified in the Command Word, and subsequent Data Words are written into
incremental addresses from the first Data Word. This facilitates multiple address writes
without sending a Command Word for each Data Word.

Note: The RSV bits in the GSPI command word can be set to zero as placeholder, though
these bits are not used.

4.20.2 Data Read or Write Access

During a read sequence (Command Word R/W bit set HIGH) serial data is transmitted or
received MSB first, synchronous with the rising edge of the serial clock SCLK. The Chip
Select (CS) signal must be set low a minimum of 1.5ns (t0 in Figure 4-51) before the first
clock edge to ensure proper operation. The first bit (MSB) of the Serial Output (SDOUT)
isavailable (t5 in Figure 4-52) following the last falling SCLK edge of the read Command
Word, the remaining bits are clocked out on the negative edges of SCLK.

Note: When several devices are connected to the GSPI chain, only one CS may be
asserted during a read sequence.

During a write sequence (Command Word R/W bit set LOW), a wait state of 37.1ns (t4 in
Figure 4-51)isrequired between the Command Word and the following Data Word. This
wait state must also be maintained between successive Command Word/Data Word
write sequences. When Auto Increment mode is selected (Autolnc = 1), the wait state
must be maintained between successive Data Words after the initial Command
Word/Data Word sequence.

During the write sequence, all Command and following Data Words input at the SDIN
pin are output at the SDOUT pin unchanged. When several devices are connected to the
GSPI chain, data can be written simultaneously to all the devices which have CS set
LOW.

MSB LSB
(D15 X D14 X D13 X D12 X D11 X D10 X D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X DI X Do )

Figure 4-50: Data Word Format
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4.20.3 GSPI Timing
Write and Read Mode timing for the GSPI interface;

SCLK _TCLK

— . — e
T _Tvs —\ﬂ‘ }«tz 4 ‘éz JH [

Auto
COED G ED ED e P B B B EDED ENED ENED EXEY EXE) EX ) B0 ENE)

SDIN _TDI

SDOUT _TDO

Figure 4-51: Write Mode

et
SCLK _TCLK
»‘ |t
—

S tms |
\

SOIN-TD1 () v PR w0 ) ) me X X s X T X X X Y0

3 A0
3 a0 o5 Y ou Y o

EDENED &I D €D T 8D T 8 T € T &) )

SDOUT _TDO

Figure 4-52: Read Mode

SDIN_TDI to SDOUT_TDO combinational path for daisy chain connection of multiple GS2971A devices.

-
-

Toelay

e

SDOUT_TDO

Figure 4-53: GSPI Time Delay

Table 4-27: GSPI Time Delay
Parameter Symbol Conditions Min Typ Max Units
. 50% levels;
t ' - -
Delay time DELAY 1.8V operation 13.1 ns
. 50% levels;
t ' - -
Delay time DELAY 3.3V operation 9.7 ns
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Table 4-28: GSPI Timing Parameters (50% levels; 3.3V or 1.8V operation)

Parameter Symbol Min Typ Max Units
CS low before SCLK rising edge to 1.5 - - ns
SCLK period tq 16.67 - - ns
SCLK duty cycle ty 40 50 60 %
Input data setup time t3 1.5 - - ns
PCLK (MHz) ns
unlocked 100

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the ty 27.0 371 - - ns
following Data Word — write cycle

74.25 13.5
148.5 6.7
PCLK (MHz) ns
unlocked

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the tg 27.0 148.4* - - ns
following Data Word - read cycle.

74.25 53.9*

148.5 27*

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the tg 222.6 - - ns
following Data Word - read cycle - ANC FIFO Read

Output hold time (15pF load) ts 1.5 - - ns
PCLK (MHz) ns
unlocked 445
CS high after last SCLK rising edge t; 27.0 37.1 - - ns
74.25 13.5
148.5 6.7
Input data hold time tg 1.5 - - ns

* when the device is locked to these data rates

This timing must be satisfied across all ambient temperature and power supply
operating conditions, as described in the Electrical Characteristics on page 16.
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4.21 Host Interface Register Maps

Note: The GS2971A only accepts write/read commands to/from the Audio Register
Maps when the audio core is locked to the incoming video data rate. The Video Register
Map is always active, whether valid serial input data is present or not.

4.21.1 Video Core Registers

Table 4-29: Video Core Configuration and Status Registers

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15 Reserved. R 0

Disables 8-bit TRS word remapping
14 for 3G Level B Data Stream 1, 3G R/W 0
Level A, HD and SD inputs.

TRS_WORD_REMAP_DS1
_DISABLE

RSVD 13 Reserved. R/W 0

EDH_FLAG_UPDATE 12 Disables updating of EDH error

_MASK flags. RIW 0

Disables EDH_CRC error correction

and insertion. RIW 0

EDH_CRC_INS_MASK 11

Selects the H blanking indication:

0: Active line blanking - the H
output is HIGH for all the
horizontal blanking period,
including the EAV and SAV TRS
words.

H_CONFIG 10 1: TRS based blanking - the H RIW 0
output is set HIGH for the entire
horizontal blanking period as
000h IOPROC_1 indicated by the H bit in the
received TRS signals.

This signal is only valid when
TIM_861 is set to '0' (via pin or host
interface).

Disables ancillary data extraction

FIFO. RAW 0

ANC_DATA_EXT_MASK 9

AUD_EXT_MASK 8 Disables audio extraction block. R/W 0

Disable TIM_861 pin control when
TIM_861_PIN_DISABLE 7 set to '1', and use TIMING_861 bit R/W 0
instead.

Selects the output timing reference
TIMING_861 6 format: 0 = Digital FVH timing R/W 0
output; 1 = CEA-861 timing output.

RSVD 5 Reserved. R/W 0

Disables illegal word remapping
4 for 3G Level B Data Stream 1, 3G R/W 0
Level A, HD and SD inputs.

ILLEGAL_WORD_REMAP
_DS1_MASK
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

Disables insertion of ancillary data
ANC_CHECKSUM checksums for 3G Level B Data
_INSERTION_DS1_MASK Stream 1, 3G Level A, HD and SD
inputs.

Disables insertion of HD/3G CRC
CRC_INS_DS1_MASK 2 words for 3G Level B Data Stream R/W 0
000h IOPROC_1 1, 3G Level A, and HD inputs.

Disables insertion of line numbers
LNUM_INS_DS1_MASK 1 for 3G Level B Data Stream 1, 3G R/W 0
Level A, and HD inputs.

Disables insertion of TRS words for
TRS_INS_DS1_MASK 0 3G Level B Data Stream 1, 3G Level R/W 0
A, HD and SD inputs.

RSVD 15 Reserved. R/W N/A

With DISB_AUTDET set HIGH, if this
bit is asserted (HIGH), forces
non-inverted MPEG-2 decoding. If
de-asserted (LOW), forces inverted
MPEG-2 decoding. Applicable in
DVB-ASI mode only.

NONINV 14 R/W 0

Disables auto detection of inverted
DVB ASI MPEG-2 data when HIGH.
When LOW, NONINV is ignored
and the DVB decoder auto detects
for inverted MPEG-2 data.

001h IOPROC_2 Applicable in DVB-ASI mode only.

DISB_AUTDET 13 R/W 0

TRS_WORD_REMAP_DS2 12 Disables 8-bit TRS word remapping

_DISABLE in Data Stream 2 (3G Level B only). RW 0

RSVD 11 Reserved. R/W 0

Disables regeneration of the
SMPTE ST 352 packet for 3G Level B
data. Note: this bit needs to be
enabled via the host interface to
REGEN_352M_MASK 10 disable SMPTE ST 352 packet R/W 0
generation. It is strongly
recommended to set this bit LOW
only when Level B to Level A
conversion is enabled.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

DS_SWAP_3G

Swaps Data Stream 1 (DS1) and
Data Stream 2 (DS2) at the output
in 3G mode.

In 20-bit output mode, DS1 shall be
present on DOUT pins [19:10] and
DS2 shall be present on DOUT pins
[9:0] by default. When
DS_SWAP_3G is set to '1', DS2 shall
be present on DOUT pins [19:10]
and DS1 shall be present on DOUT
pins [9:0]

In 10-bit (DDR) output mode, DS2
shall precede DS1 by default. When
DS_SWAP_3G is set to '1', DS1 shall
precede DS2.

R/W

LEVEL_B2A_CONV
_DISABLE_MASK

Disable conversion of a 3G Level B
input to a 3G Level A format. Only
effective if in 3G Level B mode.
Default is active HIGH (disabled), so
Level B inputs are formatted as
Level B outputs.

R/W

ANC_EXT_SEL_DS2_DST

Selects data stream to extract ANC
data from (valid for 3G Level B
data).

R/W

AUDIO_SEL_DS2_DST

Selects data stream to be sent to
audio core (valid for 3G Level B
data).

R/W

RSVD

Reserved.

R/W

ILLEGAL_WORD_REMAP
_DS2_MASK

Disables illegal word remapping in
Data Stream 2 (3G Level B only).

R/W

ANC_CHECKSUM
_INSERTION_DS2_MASK

Disables insertion of ancillary data
checksums in Data Stream 2 (3G
Level B only).

R/W

CRC_INS_DS2_MASK

Disables insertion of CRC words in
Data Stream 2 (3G Level B only).

R/W

LNUM_INS_DS2_MASK

Disables insertion of line numbers
in Data Stream 2 (3G Level B only).

R/W

TRS_INS_DS2_MASK

Disable insertion of TRS words in
Data Stream 2 (3G Level B only).
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15-11  Reserved. ROCW 0

VD._STD_ERR_DS1* 10 Video Stanc.lard Error indication for ROCW 0
HD and SD inputs.

EDH Full Frame CRC error

FF_CRC_ERR 9 . ROCW 0
indication.

AP_CRC_ERR 8 EDH Aor:tlve Picture CRC error ROCW 0
indication.

RSVD 7 Reserved. ROCW 0

Chroma ancillary data checksum
error indication for 3G Level B Data
CC5_ERR_DS1 6 Stream 1, 3G Level A, HD and SD ROCW 0

inputs.

Luma ancillary data checksum error

indication for 3G Level B Data
YCS_ERR_D51 > Stream 1, 3G Level A, HD and SD ROCW 0

002h ERROR_STAT_1 inputs.

Chroma CRC error indication for 3G
CCRC_ERR_DS1 4 Level B Data Stream 1, 3G Level A, ROCW 0
and HD inputs.

Luma CRC error indication for 3G
YCRC_ERR_DS1 3 Level B Data Stream 1, 3G Level A, ROCW 0
and HD inputs.

Line number error indication for
LNUM_ERR_DS1 2 3G Level B Data Stream 1, 3G Level ROCW 0
A, and HD inputs.

SAV error indication for 3G Level B

SAV_ERR_DS1 1 Data Stream 1, 3G Level A, HD and ROCW 0
SD inputs.
EAV error indication for 3G Level B

EAV_ERR_DS1 0 Data Stream 1, 3G Level A, HD and ROCW 0
SD inputs.

*Note: Semtech does not recommend relying on this flag for video standard detection. It is recommended that you mask this flag
using the VD_STD_ERR_DS1 mask (Reg 037h Bit 10) bit. To verify the detected video standard, we recommend that you read the
reported video format (VD_STD[5:0]) and compare it to the format extracted from the ST 352 packet.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15-7 Reserved. ROCW 0

Chroma ancillary data checksum
CCS_ERR_DS2 6 error indication for Data Stream 2 ROCW 0
(3G Level B only).

Luma ancillary data checksum error
YCS_ERR_DS2 5 indication for Data Stream 2 (3G ROCW 0
Level B only).

CCRC_ERR_DS2 4 [c)h;”g‘ta CRC iyl 'L”d'clagm T°r ROCW 0
003h  ERROR_STAT 2 ata Stream 2 (3G Level B only).

Luma CRC error indication for Data
YCRC_ERR_DS2 3 Stream 2 (3G Level B only). ROCW 0

Line number error indication for
LNUM_ERR_D52 2 Data Stream 2 (3G Level B only). ROCW 0

SAV error indication for Data
SAV_ERR_D52 ! Stream 2 (3G Level B only). ROCW 0

EAV error indication for Data
EAV_ERR_DS2 0 Stream 2 (3G Level B only). ROCW 0

EDH_DETECT 15 Embedded EDH packet detected. R 0

ANC_UES. IN 14 Ancillary data — unknown error R 0
status flag.
Ancillary data - internal error

ANC_IDA_IN 13 detected already flag. R 0
Ancillary data - internal error

ANC_IDH_IN 12 detected here flag R 0

ANC_EDA_IN 1 Ancillary data - error detected R 0
already flag.

004h EDH_FLAG_IN . B

ANC_EDH_IN 10 Ancillary data - error detected here R 0
flag.

FF_UES_IN 9 EDH Full Field — unknown error R 0
status flag.
EDH Full Field — internal error

FF_IDA_IN 8 detected already flag. R 0
EDH Full Field - internal error

FF_IDH_IN 7 detected here flag. R 0

FF_EDA_IN 6 EDH Full Field — error detected R 0
already flag.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address Register Name Bit Name Bit Description R/W Default
FF_EDH_IN 5 1I(EIIZI; Full Field — error detected here R 0

AP_UES_IN 4 EDH Active Picture — unknown R 0
error status flag.

EDH Active Picture — internal error
AP_IDA_IN 3 detected already flag. R 0

004h EDH_FLAG_IN
EDH Active Picture — internal error
AP_IDH_IN 2 detected here flag. R 0
AP_EDA_IN 1 EDH Active Picture — error detected R 0
already flag.
AP_EDH_IN 0 EDH Active Picture — error detected R 0
here flag.
RSVD 15 Reserved. R 0
ANC_UES 14 Ancillary data — Unknown Error R 1
Status flag.
Ancillary data - Internal error
ANC_IDA 13 Detected Already flag. R 0
Ancillary data - Internal error
ANC_IDH 12 Detected Here flag. R 0
ANC_EDA 1 Ancillary data - Error Detected R 0
Already flag.
ANC_EDH 10 Ancillary data - Error Detected R 0
Here flag.
FF_UES 9 EDH Full Field — Unknown Error R 1
Status flag.
EDH Full Field — Internal error
005h EDH_FLAG_OUT FF_IDA 8 Detected Already flag. R 0
EDH Full Field - Internal error
FF_IDH 7 Detected Here flag. R 0
FF_EDA 6 EDH Full Field — Error Detected R 0
Already flag.
FF_EDH 5 EDH Full Field — Error Detected R 0
Here flag.
AP_UES 4 EDH Active Picture — Unknown R 1
Error Status flag.
EDH Active Picture — Internal error
AP_IDA 3 Detected Already flag. R 0
EDH Active Picture — Internal error
AP_IDH 2 Detected Here flag. R 0
AP_EDA 1 EDH Active Picture — Error Detected R 0
Already flag.
005h EDH_FLAG_OUT AP_EDH 0 EDH Active Picture — Error Detected R 0
Here flag.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
FF_CRC_V 15 EDH Full Field CRC Validity bit. R 0
AP_CRC_V 14 EDH Active Picture CRC Validity bit. R 0

Detected Video Standard for 3G
VD_STD_DS1 13-8 Level B Data Stream 1, 3G Level A, R 29
HD and SD inputs.

Data format as indicated in
DATA_FORMAT_ Chroma channel for 3G Level B
DS1 CDATA_FORMAT DS1 7-4 Data Stream 1, HD and SD inputs; R 15

Data format as indicated in Data
Stream 2 for 3G Level A inputs.

006h

Data format as indicated in Luma

channel for 3G Level B Data Stream
YDATA_FORMAT_DS1 3-0 1, HD and SD inputs; R 15

Data format as indicated in Data

Stream 1 for 3G Level A inputs.

RSVD 15-14  Reserved. R 0

Detected Video Standard for Data
VD_STD_D52 13-8 Stream 2 (3G Level B only). R 29

DATA_FORMAT_ Data Format as indicated in
DS2 CDATA_FORMAT_DS2 7-4 Chroma channel for Data Stream 2 R 15
(3G Level B only).

007h

Data Format as indicated in Luma
YDATA_FORMAT_DS2 3-0 channel for Data Stream 2 (3G R 15
Level B only).
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description R/W Default

RSVD

15

Reserved. RW 0

STAT2_CONFIG

008h I0O_CONFIG

14-10

Configure STAT2 output pin:

00000: H Blanking when TIM_861 =
0; HSYNC when TIM_861 =1
00001: V Blanking when TIM_861 =
0; VSYNC when TIM_861 =1
00010: F bit when TIM_861 = 0;
Data Enable (DE) when TIM_861 =
1

00011: LOCKED

00100: Y/1ANC: ANC indication
(SD), Luma ANC indication (HD),
Data Stream 1 ANC data indication RW 2
(3G)

00101: C/2ANC: Chroma ANC
indication (HD) or Data Stream 2
ANC data indication (3G)

00110: Data Error

00111: Video Error

01000: Audio Error

01001: EDH Detected

01010: Carrier Detect

01011: RATE_DETO

01100: RATE_DET1

01101 - 11111: Reserved

STAT1_CONFIG

9-5

Configure STAT1 output pin. (Refer

to above for decoding) RW L

STATO_CONFIG

4-0

Configure STATO output pin. (Refer

to above for decoding) RW 0

RSVD

15

Reserved. RW 0

STAT5_CONFIG

14-10

Configure STAT5 output pin. (Refer

to above for decoding) RW 6

009h IO_CONFIG2
STAT4_CONFIG

9-5

Configure STAT4 output pin. (Refer

to above for decoding) RW 4

STAT3_CONFIG

40

Configure STAT3 output pin. (Refer

to above for decoding) RW 3
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W Default

00Ah

RSVD

15-4

Reserved.

RW 0

ANC_DATA_SWITCH

3

Switches between FIFO memories.

RW 0

ANC_DATA_DEL

Remove Ancillary Data from
output video stream, set to Luma
and Chroma blanking values.

RW 0

HD_ANC_Y1_C2

ANC_CONTROL

Extract Ancillary data from Luma
and Chroma channels (HD inputs)

Extract Ancillary data from Data
Stream 1 and Data Stream 2 (3G
Level A inputs)

Extract Ancillary data from Luma
and Chroma channels of Data
Stream 1 (3G Level B inputs, when
ANC_EXT_SEL_DS2_DST =0)

Extract Ancillary data from Luma
and Chroma channels of Data
Stream 2 (3G Level B inputs, when
ANC_EXT_SEL_DS2_DS1=1)

RW 0

HD_ANC_C2

Extract Ancillary data only from
Chroma channel (HD inputs)

Extract Ancillary data only from
Data Stream 2 (3G Level A inputs)

Extract Ancillary data only from
Chroma channel of Data Stream 1
(3G Level B inputs, when
ANC_EXT_SEL_DS2_DST = 0)

Extract Ancillary data only from
Chroma channel of Data Stream 2
(3G Level B inputs, when
ANC_EXT_SEL_DS2_DS1=1)

RW 0

00Bh

RSVD

15-11

Reserved.

ANC_LINE_A
ANC_LINE_A

10-0

Video Line to extract Ancillary data
from.

00Ch

RSVD

15-11

Reserved.

R/W 0

ANC_LINE_B
ANC_LINE_B

10-0

Second video Line to extract
Ancillary data from.

R/W 0

00Dh -
00Eh

RSVD RSVD

15-0

Reserved.

00Fh

ANC_TYPE_1_

AP1 ANC_TYPE1_DS1

15-0

Programmable DID/SDID pair #1 to
extract from 3G Level B Data
Stream 1, 3G Level A, HD and SD
input formats ([15:8] = DID, [7:0]
=SDID).

R/W 0

010h

ANC_TYPE_2_

AP ANC_TYPE2_DS1

15-0

Programmable DID/SDID pair #2 to
extract from 3G Level B Data
Stream 1, 3G Level A, HD and SD
input formats ([15:8] = DID, [7:0]
=SDID).

R/W 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

Programmable DID/SDID pair #3 to
extract from 3G Level B Data

011h ANC*;;PEJ ANC_TYPE3_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
- input formats ([15:8] = DID, [7:0]
=SDID).
Programmable DID/SDID pair #4 to
extract from 3G Level B Data
012h ANC—;;PEA ANC_TYPE4_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
- input formats ([15:8] = DID, [7:0]
=SDID).
Programmable DID/SDID pair #5 to
ANC TYPE 5 extract from 3G Level B Data
013h - - ANC_TYPE5_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
-AP1 input formats ([15:8] = DID, [7:0]
=SDID).
ANC TYPE 1 Programmable DID/SDID pair #1 to
014h AP ANC_TYPE1_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #2 to
015h ANC_};\I’J;E_Z ANC_TYPE2_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #3 to
016h ANC{:;EJ ANC_TYPE3_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #4 to
017h ANC—;—:;E—“ ANC_TYPE4_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #5 to
018h ANC—;:;E—S ANC_TYPE5_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
VIDEO_FORMAT_2_DS1 15-8 f)';ﬂtszE ST 352 embedded packet - R 0
019h VIDEO_FORMAT
352 A1 SMPTE ST 352 embedded packet -
VIDEO_FORMAT_1_DS1 7-0 byte 1: [7]: Version identifier [6:0]: R 0
Video Payload Identifier.
VIDEO_FORMAT 4_DS1 15-8 EMPT: ST 352 embedded packet - R 0
01Ah VIDEO_FORMAT yte 4.
352 B_1 _
VIDEO_FORMAT_3_DS1 7-0 E‘)';’,'[ZT: ST 352 embedded packet R 0
SMPTE ST 352 embedded packet —
VIDEQ_FORMAT_2_D52 15-8 byte 2 (3G Data Stream 2 only). R 0
01Bh VIDEO_FORMAT SMPTE ST 352 embedded packet -
352 A2 byte 1 (3G Data Stream 2 only):
VIDEO_FORMAT_1_DS2 7-0 L e R 0
[7]: Version identifier
[6:0]: Video Payload Identifier.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
VIDEO_FORMAT_4_DS2 15-8 EN,'(PT‘E é?gzterrs‘fe‘jde‘; paICk)Et B R 0
01ch VIDEO_FORMAT yte ata >tream 2 only).
352_B_2
e SMPTE ST 352 embedded packet -
VIDEO_FORMAT_3_D52 7-0 byte 3 (3G Data Stream 2 only). R 0
SMPTE ST 352 packet - byte 2 to be
VIDEO_FORMAT_2_INS 15-8 embedded after Level B to Level A R/W 0
VIDEO_FORMAT conversion.
01Dh 352_INS_A
—oeES SMPTE ST 352 packet - byte 1 to be
VIDEO_FORMAT_1_INS 7-0 embedded after Level B to Level A R/W 0
conversion.
SMPTE ST 352 packet - byte 4 to be
VIDEO_FORMAT_4_INS 15-8 embedded after Level B to Level A R/W 0
VIDEO_FORMAT conversion.
01Eh 352_INS_B
o SMPTE ST 352 packet - byte 3 to be
VIDEO_FORMAT_3_INS 7-0 embedded after Level B to Level A R/W 0
conversion.
o1Fh RASTER_STRUC_ RSVD 15-14  Reserved. R 0
1 WORDS_PER_ACTLINE 13-0 Words Per Active Line. R 0
020 RASTER STRUC_ RSVD 15-14  Reserved. R 0
2 WORDS_PER_LINE 13-0 Total Words Per Line. R 0
o21h RASTER STRUC_ RSVD 15-11 Reserved. R 0
3 LINES_PER_FRAME 10-0 Total Lines Per Frame. R 0
Read back detected data rate:
RATE_SEL_READBACK 15-14 0=HD, R 0
1,3=SD,
2=3G
Specifies detected M value
M 13 0:1.000 R 0
022h RASTER_STRUC_ 1: 1.001

4

Note: In certain systems, due to greater ppm offsets in the crystal, the ‘M’ bit may not assert
properly. In such cases, bits 3:0 in Register 06Fh can be increased to a maximum value of 4.

STD_LOCK 12 Video standard lock. R 0

INT_PROG 11 Interlaced or progressive. R 0

ACTLINE_PER_FIELD 10-0 Active lines per frame. R 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
RSVD 15-5 Reserved. R 0
Indicates that the timing signal
generator is locked to vertical
V_LOCK_D52 4 timing (3G Level B Data Stream 2 R 0
only).
Indicates that the timing signal
generator is locked to horizontal
H_LOCK_DS2 3 timing (3G Level B Data Stream 2 R 0
only).
on FpE
= RSVD 2 Reserved. R 0
Indicates that the timing signal
generator is locked to vertical
V_LOCK_D51 ! timing (3G Level B Data Stream 1, R 0
3G Level A, HD and SD inputs).
Indicates that the timing signal
generator is locked to horizontal
H_LOCK_D51 0 timing (3G Level B Data Stream 1, R 0
3G Level A, HD and SD inputs).
RSVD 15-3 Reserved. R 0
AUTO/VAN 2 Detect data rate automatically (1) RAW 1
or program manually (0).
024h RATE_SEL Programmable rate select in
manual mode:
RATE_SEL_TOP 1-0  0=HD, R/W 0
1,3=SD,
2=3G
RSVD 15-7 Reserved. R 0
Indicates standard is not
TIM_861_ FORMAT_ERR 6 ) . R 1
025h FORMAT recognized for CEA 861 conversion.
CEA-861 format ID of input video
FORMAT_ID_861 >0 stream. Refer to Table 4-9. R 0
RSVD 15-3 Reserved. R 0
VSYNC_INVERT 2 Invert output VSYNC pulse. R/W 0
HSYNC_INVERT 1 Invert output HSYNC pulse. R/W 0
026h TIM_861_CFG Sets the timing reference outputs
to DFP timing mode when set to
'1'. By default, the timing
TRS_861 0 reference outputs follow CEA-861 RAW 0
timing mode. Only valid when
TIM_861 is set to '1".
027h -
036h RSVD RSVD - Reserved. R 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W Default

037h

ERROR_MASK_1

RSVD

15-11

Reserved.

R 0

ERROR_MASK_1

10-0

Error mask for global error vector
(3G Level B Data Stream 1, 3G Level
A, HD, SD):

bit[0]: EAV_ERR_DS1 mask
bit[1]: SAV_ERR_DS1 mask
bit[2]: LNUM_ERR_DS1 mask
bit[3]: YCRC_ERR_DS1 mask
bit[4]: CCRC_ERR_DS1 mask
bit[5]: YCS_ERR_DS1 mask
bit[6]: CCS_ERR_DS1 mask
bit[7]: Reserved

bit[8]: AP_CRC_ERR mask
bit[9]: FF_CRC_ERR mask
bit[10]: VD_STD_ERR_DS1 mask

R/W 0

038h

ERROR_MASK_2

RSVD

15-7

Reserved.

ERROR_MASK_2

Error mask for global error vector
(3G Level B Data Stream 2 only):

bit[0]: EAV_ERR_DS2 mask
bit[1]: SAV_ERR_DS2 mask
bit[2]: LNUM_ERR_DS2 mask
bit[3]: YCRC_ERR_DS2 mask
bit[4]: CCRC_ERR_DS2 mask
bit[5]: YCS_ERR_DS2 mask
bit[6]: CCS_ERR_DS2 mask

03%h

ACGEN_CTRL

RSVD

15-5

Reserved.

SCLK_INV

Invert polarity of output serial
audio clock.

R/W 0

AMCLK_INV

Invert polarity of output audio
master clock.

R/W 0

RSVD

Reserved.

R/W 0

AMCLK_SEL

1-0

Audio Master Clock Select.

0: 128 fs
1: 256 fs
2:512 fs

R/W 0

03Ah
-6Bh

RSVD

RSVD

15-0

Reserved.

06Ch

CLK_GEN

RSVD

15-6

Reserved.

R/W 0

DEL_LINE_CLK_SEL

Choses between the in-phase (0)
and quadrature (1) clocks for DDR
mode.

R/W 0

DEL_LINE_OFFSET

4-0

Controls the offset for the delay
line.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
RSVD 15-6 Reserved. R/W 0
Drive strength adjustment for
DOUT[19:10] outputs and PCLK
output:
10_DS_CTRL_DOUT_MSB 5-4 00: 4mA; R/W 2
01: 8mA;
10: T0mA(1.8V), 12mA(3.3V);
11: 12mA(1.8V), 16mA(3.3V)
Drive strength adjustment for
IO_DRIVE STAT[5:0] outputs:
06Dh
_STRENGTH N
I0_DS_CTRL_STAT 32 00:4mA; RAW 2
01: 6mA;
10: 8mA(1.8V), 10mA(3.3V);
11: 10mA(1.8V), 12mA(3.3V)
Drive strength adjustment for
DOUT[9:0] outputs:
|0_DS_CTRL_DOUT_LSB 10  00:4mA; RIW 3
01: 6mMA;
10: 8mA(1.8V), 10mA(3.3V);
11: 10mA(1.8V), 12mA(3.3V)
06Eh
-072h RSVD RSVD - Reserved. R/W 0
RSVD 15-10  Reserved. RW 0
0: non-bypass EQ
073h EQ_BYPASS EQ_BYPASS 9 1: bypass EQ R/W 0
RSVD 8-0 Reserved. RAW 0
074h
-084h RSVD RSVD 15-0 Reserved. R/W 0
RSVD RSVD 15-11 Reserved. R/W 0
Enables extra noise-immunity on
SMPTE detected lock when HIGH
LOCK_NOISE by forcin_g detection of three TRS
085h LOCK_NOISE_IMM_INCR 10 words with the last two TRS words R/W 0
-IMM_INCR having the same alignment before
locking to SMPTE. Enable this only
for AUTO/MAN = HIGH.
RSVD RSVD 9-0 Reserved. R\W 0
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4.21.2 SD Audio Core Registers

Note: The GS2971A only accepts write/read commands to/from the SD Audio Register
Map when the audio core is locked to the incoming SD video format.

Table 4-30: SD Audio Core Configuration and Status Registers

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-14 Reserved. R/W 0

Selects deletion of all audio data
and all audio control packets.
ALL_DEL 13 0: Do not delete existing audio R/W 0
packets
1: Delete existing audio packets

Mute all output channels.
MUTE_ALL 12 0: Normal R/W 0
1: Muted

ACS_USE_SECOND 1 Extract Audio Char?nel Status from RAW 0
second channel pair.

CLEAR_AUDIO 10 Clears all aydlo FIFO buffers and RAW 0
puts them in start-up state.

Specifies the audio FIFO buffer
size.
00: 36 samples deep, 26 sample
start-up count
01: 22 samples deep, 12 sample
start-up count
OS_SEL 9-8 10: 16 samples deep, 6 sample R/W 0

400h CFG AUD start-up count
11: Reserved
Note: The default 36-sample deep
FIFO size is not supported if each
audio channel must have the same
sample delay.

Causes the channel 7 and 8 output
format to use LSB first.
LSB_FIRSTD 7 0: MSB first R/W 0

1: LSB first

Causes the channel 5 and 6 output
format to use LSB first.
LSB_FIRSTC 6 0: MSB first R/W 0

1: LSB first

Causes the channel 3 and 4 output
format to use LSB first.
LSB_FIRSTB 5 0: MSB first R/W 0

1: LSB first

Causes the channel 1 and 2 output
format to use LSB first.

LSB_FIRSTA 4 0: MSB first R °
1: LSB first
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W

Default

IDB

Specifies the Secondary audio
group to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically
revert to their default values.

R/W

400h CFG_AUD

IDA

Specifies the Primary audio group
to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically
revert to their default values.

R/W

EXT_DET3_4B

Set when Secondary group
channels 3 and 4 have extended
data. Write ‘1’ to clear.

ROCW

EXT_DET1_2B

14

Set when Secondary group
channels 1 and 2 have extended
data. Write'1’ to clear.

ROCW

EXT_DET3_4A

13

Set when Primary group channels 3
and 4 have extended data. Write
‘1" to clear.

ROCW

EXT_DET1_2A

12

Set when Primary group channels 1
and 2 have extended data. Write
1" to clear.

ROCW

401h DBN_ERR CTL_DBNB_ERR

11

Set when Secondary group control
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

CTL_DBNA_ERR

10

Set when Primary group control
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

EXT_DBNB_ERR

Set when Secondary group
extended data packet Data Block
Number sequence is discontinuous.
Write ‘1’ to clear.

ROCW

EXT_DBNA_ERR

Set when Primary group extended
data packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description R/W

Default

SAMP_DBNB_ERR

Set when Secondary group data
packet Data Block Number
sequence is discontinuous. Write
‘1" to clear.

ROCW

SAMP_DBNA_ERR

Set when Primary group data
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

CTRB_DET

Set when Secondary group audio
control packet is detected. Write ROCW
‘1" to clear.

CTRA_DET
401h DBN_ERR

Set when Primary group audio
control packet is detected. Write ROCW
1" to clear.

ACS_DET3_4B

Secondary group audio status
detected for channels 3 and 4. ROCW
Write ‘1’ to clear.

ACS_DET1_2B

Secondary group audio status
detected for channels 1 and 2. ROCW
Write ‘1" to clear.

ACS_DET3_4A

Primary group audio status
detected for channels 3 and 4. ROCW
Write ‘1’ to clear.

ACS_DET1_2A

Primary group audio status
detected for channels 1 and 2. ROCW
Write ‘1’ to clear.

RSVD

15-2

Reserved. R/W

ACS_APPLY

402h REGEN

Cause channel status data in
ACSR[183:0] to be transferred to
the channel status replacement
mechanism. The transfer does not
occur until the next status
boundary.

R/W

ACS_REGEN

Specifies that Audio Channel
Status of all channels should be
replaced with ACSR[183:0] field.
0: Do not replace Channel Status
1: Replace Channel Status of all
channels
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W Default

IDB_READBACK

15-14

Actual value of IDB in the
hardware.

IDA_READBACK

13-12

Actual value of IDA in the
hardware.

XDPG4_DET

11

Set while embedded Group 4
audio extended packets are
detected.

XDPG3_DET

10

Set while embedded Group 3
audio extended packets are
detected.

XDPG2_DET

Set while embedded Group 2
audio extended packets are
detected.

XDPG1_DET

Set while embedded Group 1
audio extended packets are
detected.

ADPG4_DET

Set while Group 4 audio data
packets are detected.

403h AUD_DET
ADPG3_DET

Set while Group 3 audio data
packets are detected.

ADPG2_DET

Set while Group 2 audio data
packets are detected.

ADPG1_DET

Set while Group 1 audio data
packets are detected.

ACS_APPLY_WAITD

Set while output channels 7 and 8
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITC

Set while output channels 5 and 6
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITB

Set while output channels 3 and 4
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITA

Set while output channels 1 and 2
are waiting for a status boundary
to apply the ACSR[183:0] data.

RSVD

Reserved.

RW 0

404h CSUM_ERR_DET
CSUM_ERROR

Embedded packet checksum error
detected. Write ‘1’ to clear.

ROCW 0

RSVD

Reserved.

RW 0

405h CH_MUTE
MUTE

Mute output channels 8..1 Where
bits 7:0 = channel 8:1

1: Mute

0: Normal

R/W 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. RW 0
CH4 VALIDB 7 Sec.opdary group channel 4 sample R 0
validity flag.
CH3_VALIDB 6 Sec_or_1dary group channel 3 sample R 0
validity flag.
CH2 VALIDB 5 Sec.or-1dary group channel 2 sample R 0
validity flag.
Secondary group channel 1 sample
406h CH_VALID CHIT_VALIDB 4 validity flag. R 0
CH4_VALIDA 3 Prlr_najlry group channel 4 sample R 0
validity flag.
CH3_VALIDA 2 Prlr.nz-ary group channel 3 sample R 0
validity flag.
CH2_ VALIDA 1 Prlfnéry group channel 2 sample R 0
validity flag.
CH1_VALIDA 0 Prlr_najlry group channel 1 sample R 0
validity flag.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15 Reserved. RW 0

RSVD 14 Reserved RW 0

RSVD 13 Reserved RW 0

RSVD 12 Reserved RW 0
Asserts AUDIO_ERROR when

EN_ACS_DET3_4B 11 ACS_DET3_4B (Reg 401 bit 3) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ACS_DET1_2B 10 ACS_DET1_2B (Reg 401 bit 2) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ACS_DET3_4A 9 ACS_DET3_4A (Reg 401 bit 1) flag R/W 0

is set.
SD_AUDIO_ERR

OR_MASK Asserts AUDIO_ERROR when
EN_ACS_DET1_2A 8 ACS_DET1_2A (Reg 401 bit 0) flag R/W 0
is set.

407h

Asserts AUDIO_ERROR when
EN_CTRB_DET 7 CTRB_DET (Reg 401 bit 5) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_CTRA_DET 6 CTRA_DET (Reg 401 bit 4) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_DBNB_ERR 5 SAMP_DBNB_ERR (Reg 401 bit 7) R/W 0
flag is set.

Asserts AUDIO_ERROR when
EN_DBNA_ERR 4 SAMP_DBNA_ERR (Reg 401 bit 6) R/W 0
flag is set.

Asserts AUDIO_ERROR when the
EN_ADPG4_DET 3 ADPG4_DET (Reg 403 bit 7) flag is R/W 0
set.

Asserts AUDIO_ERROR when the
EN_ADPG3_DET 2 ADPG3_DET (Reg 403 bit 6) flag is R/W 0

SD_AUDIO_ERR set.

OR_MASK Asserts AUDIO_ERROR when the
EN_ADPG2_DET 1 ADPG2_DET (Reg 403 bit 5) flag is R/W 0
set.

407h

Asserts AUDIO_ERROR when the
EN_ADPG1_DET 0 ADPG1_DET (Reg 403 bit 4) flag is R/W 0
set.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name Bit

Description

R/W Default

ASWLD 15-14

Output channels 7 and 8 word
length.

00: 24 bits

01: 20 bits

10: 16 bits

11: Automatic 20-bit or 24-bit

RW 3

ASWLC 13-12

Output channels 5 and 6 word
length. (See above for decoding)

RW 3

ASWLB 11-10

Output channels 3 and 4 word
length. (See above for decoding)

RW 3

ASWLA 9-8

Output channels 1 and 2 word
length. (See above for decoding)

R/W 3

408h CFG_OUTPUT

AMD 7-6

Output channels 7 and 8 format
selector.

00: AES/EBU audio output

01: Serial audio output: Left
justified; MSB first

10: Serial audio output: Right
justified; MSB first

11: 125 serial audio output

R/W 3

AMC 5-4

Output channels 5 and 6 format

selector. (See above for decoding).

R/W 3

AMB 3-2

Output channels 3 and 4 format

selector. (See above for decoding).

RW 3

AMA 1-0

Output channels 1 and 2 format

selector. (See above for decoding).

RW 3

RSVD 15-12

Reserved.

RW 0

OP4_SRC 11-9

409h OUTPUT_SEL_1

Output channel 4 source selector.
000: Primary audio group channel
1

001: Primary audio group channel
2

010: Primary audio group channel
3

011: Primary audio group channel
4

100: Secondary audio group
channel 1

101: Secondary audio group
channel 2

110: Secondary audio group
channel 3

111: Secondary audio group
channel 4

RW 3

OP3_SRC 8-6

Output channel 3 source selector
(Decode as above).

R/W 2

OP2_SRC 5-3

Output channel 2 source selector
(Decode as above).

RW 1

OP1_SRC 2-0

Output channel 1 source selector
(Decode as above).

RW 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-12 Reserved. R/W 0

Output channel 8 source selector.
000: Primary audio group channel
1

001: Primary audio group channel

2
010: Primary audio group channel
3
011: Primary audio group channel
OP8_SRC 11-9 4 R/W 7
100: Secondary audio group
channel 1
40Ah OUTPUT SEL 2 101: Secondary audio group
T channel 2
110: Secondary audio group
channel 3
111: Secondary audio group
channel 4
OP7 SRC 8-6 Output channel 7 source selector RAW 6
(Decode as above).
OP6_SRC 5.3 Output channel 6 source selector RAW 5
(Decode as above).
OP5_SRC 2-0 Output channel 5 source selector RAW 4
(Decode as above).
40Bh -
41Fh RSVD RSVD - Reserved. - -
RSVD 15-9 Reserved. R/W 0
420h AFNAT2 Primary group audio frame
AFN1_2A 8-0 R 0
number for channels 1 and 2.
RSVD 15-9 Reserved. RW 0
421h AFNA34 AEN3 4A 8-0 Primary group audio frame R 0
- number for channels 3 and 4.
RSVD 15-8 Reserved. RW 0
RATE3_4A 75 Primary group sampling frequency R 0
for channels 3 and 4
Primary group asynchronous mode
422h RATEA ASX3_4A 4 for channels 3 and 4. R 0
RATET 2A 31 Primary group sampling frequency R 0
for channels 1 and 2.
ASX1 2A 0 Primary group asynchronous mode R 0
for channels 1 and 2.
RSVD 15-4 Reserved. RW 0
423h ACT_A
ACTA 3-0 Primary group active channels. R 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R/W 0
a24h PRIM_AUD_  DEL1A_1 8-1 ?;Irr:z;ynﬁ;d;o group delay data R 0
DELAY_1 )
EBIT1A 0 Prlr_nary Audio group delay data R 0
valid flag for channel 1.
RSVD 15-9 Reserved. RW 0
425h PRIM_AUD_
DELAY 2 DEL1A 2 8-0 Primary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. R/W 0
426h PRIM_AUD_
DELAY_3 DEL1A_3 8-0 Primary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. RW 0
a27h PRIM_AUD_  DEL2A_4 8-1 :(ern;f];ynﬁ;dzlo group delay data R 0
DELAY_4 )
Primary Audio group delay data
EBIT2A 0 valid flag for channel 2. R 0
RSVD 15-9 Reserved. R/W 0
428h PRIM_AUD_
DELAY_5 DEL2A_5 8-0 Primary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. RW 0
429h PRIM_AUD_
DELAY_6 DEL2A 6 8-0 Primary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. RW 0
A2Ah PRIM_AUD_  DEL3A_7 8-1 ?g'r"i;ynﬁ;ds'(’ group delay data R 0
DELAY_7 )
EBIT3A 0 Prlmary Audio group delay data R 0
valid flag for channel 3.
RSVD 15-9 Reserved. RW 0
42Bh PRIM_AUD_
DELAY_8 DEL3A 8 8-0 Primary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. RW 0
42Ch PRIM_AUD_
DELAY_9 DEL3A 9 8-0 Primary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
A20h PRIM_AUD_  DEL4A_10 8-1 fg;’:;;ynﬁ;df group delay data R 0
DELAY_10 '
Primary Audio group delay data
EBITAA 0 valid flag for channel 4. R 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. RW 0
42Eh PRIM_AUD_
DELAY_11 DEL4A_11 8-0 Primary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. RW 0
42Fh PRIM_AUD_
DELAY_12 DEL4A 12 8-0 Primary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. R/W 0
430h AFNB12 Secondary group audio frame
AFN1_2B 8-0 R 0
number for channels 1 and 2.
RSVD 15-9 Reserved. RW 0
431h AFNB34 AEN3 4B 8-0 Secondary group audio frame R 0
- number for channels 3 and 4.
RSVD 15-8 Reserved. R 0
Secondary group sampling
RATE3_4B 7= frequency for channels 3 and 4. R 0
ASX3 4B 4 Secondary group asynchronous R 0
432h RATEB - mode for channels 3 and 4.
RATE1 2B 3.1 Secondary group sampling R 0
frequency for channels 1 and 2.
Secondary group asynchronous
ASX1.28 0 mode for channels 1 and 2. R 0
RSVD 15-4 Reserved. RW 0
433h ACT_B
ACTB 3-0 Secondary group active channels. R 0
RSVD 15-9 Reserved. R/W 0
a34h SEC_AUD_ DEL1B_1 8-1 ?gf‘;ﬂ::;yeffd'o group delay data R 0
DELAY_! )
EBIT1B 0 Sec.ondary Audio group delay data R 0
valid flag for channel 1.
RSVD 15-9 Reserved. RW
435h SEC_AUD
DELAY 2 DEL1B 2 8-0 Secondary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. R/W 0
436h SEC_AUD_
DELAY 3 DEL1B_3 8-0 Secondary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. RW 0
237h SEC_AUD DEL2B_4 8-1 ?g:iﬂg:;yef;dm group delay data R 0
DELAY_4 )
EBIT2B 0 Sec_ondary Audio group delay data R 0
valid flag for channel 2.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R/W 0
438h SEC_AUD
DELAY_5 DEL2B_5 8-0 Secondary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. RW 0
439h SEC_AUD
DELAY_6 DEL2B_6 8-0 Secondary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. R/W 0
34N SEC_AUD DEL3B_7 8-1 ?gf‘;ﬂg:;yef‘;dm group delay data R 0
DELAY_7 )
EBIT3B 0 Sec.ondary Audio group delay data R 0
valid flag for channel 3.
RSVD 15-9 Reserved. RW 0
43Bh SEC_AUD
DELAY_8 DEL3B_8 8-0 Secondary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
43Ch SEC_AUD
DELAY_9 DEL3B_9 8-0 Secondary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
430h SEC_AUD DEL4B_10 8-1 ?g:iﬂg:;’;ﬁ:dm group delay data R 0
DELAY_10 '
Secondary Audio group delay data
EBITAB 0 valid flag for channel 4. R 0
RSVD 15-9 Reserved. R/W 0
43Eh SEC_AUD_
DELAY_11 DEL4B_11 8-0 Secondary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. R/W 0
43Fh SEC_AUD_
DELAY_12 DEL4B_12 8-0 Secondary Audio group delay data R 0
for channel 4.
Bytes 0 [7:0] and 1 [15:8] of audio
440h ACSR162?*BYTE ACSR1_2A 0 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 2 [7:0] and 3 [15:8] of audio
441h ACSR152'3A—BYTE ACSR1_2A 2 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 4 [7:0] and 5 [15:8] of audio
442h ACSR1ZZ?—BYTE ACSR1_2A 4 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 6 [7:0] and 7 [15:8] of audio
443h ACSREZ?*BYTE ACSR1_2A 6 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 8 [7:0] and 9 [15:8] of audio
444h ACSR1§2§—BYTE ACSR1_2A 8 15-0 group A channel status for R 0
- channels 1 and 2.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 10 [7:0] and 11 [15:8] of
445h ACSR?I(—)Z'?{BYTE ACSR1_2A_10 15-0 audio group A channel status for R 0
- channels 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of
446h ACSR1_2A_BYTE ACSR1_2A_12 15-0 audio group A channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 [15:8] of
447h ACSR1_2A_BYTE ACSR1_2A_14 15-0 audio group A channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of
448h ACSR1_2A_BYTE ACSR1_2A_16 15-0 audio group A channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of
449h ACSR1_2A_BYTE ACSR1_2A_18 15-0 audio group A channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of
44Ah ACSR1_2A_BYTE ACSR1_2A_20 15-0 audio group A channel status for R 0
20_21
channels 1 and 2.
RSVD 15-8 Reserved. R/W 0
44Bh ACRS1_2A_
BYTE22 ACSR1_2A 22 7-0 Byte 22 of audio group A channel R 0
status for channels 1 and 2.
44Ch -
44Fh RSVD RSVD 15-0 Reserved R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
450h ACSR3_4A ACSR3_4A 0 15-0 group A channel status for R 0
BYTEO_1
channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
451h ACSR3_4A ACSR3_4A 2 15-0 group A channel status for R 0
BYTE2_3
channels 3 and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
452h ACSR3_4A_BYTE ACSR3_4A 4 15-0 group A channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
453h ACSR3_4A_BYTE ACSR3_4A_6 15-0 group A channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
454h ACSR3_4A_BYTE ACSR3_4A 8 15-0 group A channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of
455h ACSR3_4A_BYTE ACSR3_4A_10 15-0 audio group A channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of
456h ACSR3_4A_BYTE ACSR3_4A_12 15-0 audio group A channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of
457h ACSR3_4A_BYTE ACSR3_4A 14 15-0 audio group A channel status for R 0
14_15
channels 3 and 4.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 16 [7:0] and 17 [15:8] of
458h ACSR3_4A_BYTE ACSR3_4A_16 15-0 audio group A channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of
459h ACSR3_4A_BYTE ACSR3_4A_18 15-0 audio group A channel status for R 0
18_19
channels 3 and 4.
Bytes 20 [7:0] and 21 [15:8] of
45Ah ACSR3_4A_BYTE ACSR3_4A 20 15-0 audio group A channel status for R 0
20_21
channels 3 and 4.
RSVD 15-8 Reserved. R/W 0
458h ACSR3_4A _BYTE
22 ACSR3_4A_22 7-0 Bytes 22 of audio group A channel R 0
status for channels 3 and 4.
45Ch -
45Fh RSVD RSVD 15-0 Reserved R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
460h ACSR1621B—BYTE ACSR1_2B_0 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
461h AGR1_2B_BYTE ACSR1_2B_2 15-0 group B channel status for R 0
2.3
channels 1 and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
462h ACSR1ZZE_BYTE ACSR1_2B_4 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
463h ACSR1EZ7B—BYTE ACSR1_2B_6 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
464h AGR1_2B_BYTE ACSR1_2B_8 15-0 group B channel status for R 0
8.9
channels 1 and 2.
Bytes 10 [7:0] and 11 [15:8] of
465h ACSR1_2B_BYTE ACSR1_2B_10 15-0 audio group B channel status for R 0
10_11
channels 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of
466h ACSR1_2B_BYTE ACSR1_2B_12 15-0 audio group B channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 [15:8] of
467h AGR1_2B_BYTE ACSR1_2B_14 15-0 audio group B channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of
468h ACSR1_2B_BYTE ACSR1_2B_16 15-0 audio group B channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of
469h ACSR1_2B_BYTE ACSR1_2B_18 15-0 audio group B channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of
46Ah AGR1_2B_BYTE ACSR1_2B_20 15-0 audio group B channel status for R 0
20_21
channels 1 and 2.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
46Bh ACSR1_2B_BYTE
22 ACSR1 2B 22 7-0 Byte 22 of audio group B channel R 0
status for channels 1 and 2.
46Ch -
46Fh RSVD RSVD 15-0 Reserved R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
470h ACSR3_4B_BYTE ACSR3_4B_0 15-0 group B channel status for R 0
0_1
channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
471h AGSR3_4B_BYTE ACSR3_4B_2 15-0 group B channel status for R 0
2.3
channels 3 and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
472h ACSR3_4B_BYTE ACSR3_4B_4 15-0 group B channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
473h ACSR3_4B_BYTE ACSR3_4B_6 15-0 group B channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
474h AGSR3_4B_BYTE ACSR3_4B_8 15-0 group B channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of
475h ACSR3_4B_BYTE ACSR3_4B_10 15-0 audio group B channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of
476h ACSR3_4B_BYTE ACSR3_4B_12 15-0 audio group B channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of
477h AGSR3_4B_BYTE ACSR3_4B_14 15-0 audio group B channel status for R 0
14_15
channels 3 and 4.
Bytes 16 [7:0] and 17 [15:8] of
478h ACSR3_4A_BYTE ACSR3_4B_16 15-0 audio group B channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of
479h ACSR3_4A_BYTE ACSR3_4B_18 15-0 audio group B channel status for R 0
18_19
channels 3 and 4.
Bytes 20 [7:0] and 21 [15:8] of
47Ah ACSR3_4A_BYTE ACSR3_4B_20 15-0 audio group B channel status for R 0
20_21
channels 3 and 4.
RSVD 15-8 Reserved R/W 0
47Bh ACSR3_4A_BYTE
22 ) Byte 22 of audio group B channel
ACSR3_4B_22 70 status for channels 3 and 4. R 0
47Ch - .
47Fh RSVD RSVD 15:0 Reserved R/W 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

Audio channel status to use when

ACS_REGEN is set or when adding
480h ACSR_BYTE_O ACSR_BYTEO 7-0 audio channel status to R 0

non-AES/EBU audio. 8 bits per

register for 23 registers.
481h ACSR_BYTE_1 ACSR_BYTE1 7-0 - W 0
482h ACSR_BYTE_2 ACSR_BYTE2 7-0 - W 0
483h ACSR_BYTE_3 ACSR_BYTE3 7-0 - W 0
484h ACSR_BYTE_4 ACSR_BYTE4 7-0 - W 0
485h ACSR_BYTE_5 ACSR_BYTES 7-0 - W 0
486h ACSR_BYTE_6 ACSR_BYTE6 7-0 - W 0
487h ACSR_BYTE_7 ACSR_BYTE7 7-0 - W 0
488h ACSR_BYTE_8 ACSR_BYTES8 7-0 - W 0
489h ACSR_BYTE_9 ACSR_BYTE9 7-0 - W 0
48Ah ACSR_BYTE_10 ACSR_BYTE10 7-0 - W 0
48Bh ACSR_BYTE_11 ACSR_BYTE11 7-0 - w 0
48Ch ACSR_BYTE_12  ACSR_BYTE12 7-0 - w 0
48Dh ACSR_BYTE_13  ACSR_BYTE13 7-0 - w 0
48Eh ACSR_BYTE_14  ACSR_BYTE14 7-0 - w 0
48Fh ACSR_BYTE_15  ACSR_BYTE15 7-0 - w 0
490h ACSR_BYTE_16  ACSR_BYTE16 7-0 - w 0
491h ACSR_BYTE_17  ACSR_BYTE17 7-0 - w 0
492h ACSR_BYTE_18  ACSR_BYTE18 7-0 - w 0
493h ACSR_BYTE_19  ACSR_BYTE19 7-0 - w 0
494h ACSR_BYTE_20  ACSR_BYTE20 7-0 - R/W 0
495h ACSR_BYTE_21 ACSR_BYTE21 7-0 - RW 0
496h ACSR_BYTE_22  ACSR_BYTE22 7-0 - RW 0
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4.21.3 HD and 3G Audio Core Registers

Note: The GS2971A only accepts write/read commands to/from the HD/3G Audio
Register Map when the audio core is locked to the incoming HD or 3G video format.

Table 4-31: HD and 3G Audio Core Configuration and Status Registers

Address  Register Name Bit Name Bit Description R/W Default

ECC_OFF 15 Disables ECC error correction. R/W 0

Selects deletion of all audio data
and all audio control packets

ALL_DEL 14 0: Do not delete existing audio RIW 0
control packets
1: Delete existing audio control
packets.

Mute all output channels
MUTE_ALL 13 0: Normal R/W 0
1: Muted

ACS_USE_SECOND 12 Extract Audio Char?nel Status from RAW 0
second channel pair.

Secondary group output word
length.

ASWLB 11-10  00: 24 bits RIW 3
01: 20 bits

10: 16 bits
11: invalid

200h CFG_AUD Primary group output word length.
00: 24 bits
ASWLA 9-8  01:20 bits RAW 3

10: 16 bits
11: invalid

Secondary group output format
selector.

00: AES/EBU audio output
AMB 7.6 01: Serial audio output: left RIW 3
justified MSB first
10: Serial audio output: right
justified. MSB first
11:12S serial audio output

Primary group output format
selector.

00: AES/EBU audio output
AMA 5.4 01: Serial audio output: left RIW 3
justified MSB first
10: Serial audio output: right
justified MSB first
11: 12S serial audio output

GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 126 of 150
Final Data Sheet Rev. 3
GENDOC-054311 July 2013


http://www.semtech.com/

Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name

Bit

Description

R/W Default

IDB

3-2

Specifies the Secondary audio
group to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically

revert to their default values.

R/W 1

200h CFG_AUD

IDA

1-0

Specifies the Primary audio group
to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically

revert to their default values.

R/W 0

RSVD

15-8

Reserved.

DBNB_ERR

Set when Secondary group audio
Data Block Number sequence is
discontinuous.

ROCW 0

DBNA_ERR

Set when Primary group audio
Data Block Number sequence is
discontinuous.

ROCW 0

CTRB_DET

Set when Secondary group audio
control packet is detected.

ROCW 0

201h ACS_DET CTRA_DET

Set when Primary group audio
control packet is detected.

ROCW 0

ACS_DET3_4B

Secondary group audio status
detected for channels 3 and 4.

ROCW 0

ACS_DET1_2B

Secondary group audio status
detected for channels 1 and 2.

ROCW 0

ACS_DET3_4A

Primary group audio status
detected for channels 3 and 4.

ROCW 0

ACS_DET1_2A

Primary group audio status
detected for channels 1 and 2.

ROCW 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R 0
IDB_READBACK 8.7 Actual value of IDB in the R 1
hardware.
IDA_READBACK 65 Actual value of IDA in the R 0
hardware.
Set while Group 4 audio data
ADPGA_DET 4 packets are detected. R 0
Set while Group 3 audio data
202h AUD_DET1 ADPG3_DET 3 packets are detected. R 0
Set while Group 2 audio data
ADPG2_DET 2 packets are detected. R 0
Set while Group 1 audio data
ADPGT_DET ! packets are detected. R 0
ACS_APPLY_WAIT: Set while output
ACS_APPLY WAIT 0 channels 1 and 2 are waiting for a R 0
status boundary to apply the
ACSR[183:0] data.
RSVD 15-2 Reserved. R/W 0
Primary group audio data packet
203h AUD_DET2 ECCA_ERROR ! error detected. ROCW 0
ECCB_ERROR 0 Secondary group audio data packet ROCW 0
error detected.
RSVD 15-2 Reserved. R/W 0
Cause channel status data in
ACSR[183:0] to be transferred to
the channel status replacement
ACS_APPLY ! mechanism. The transfer does not RAW 0
occur until the next status
204h REGEN boundary.

Specifies that Audio Channel Status
of all channels should be replaced

with ACSR[183:0] field.
ACS_REGEN 0 RAW 0
0: Do not replace Channel Status

1: Replace Channel Status of all
channels

RSVD 15 Reserved. R/W 0

Mute Secondary output channels

4..1 Where bits 7:4 = channel 4:1
MUTEB 7-4 R/W 0
1: Mute

205h CH_MUTE 0: Normal

Mute Primary output channels 4..1
Where bits 3:0 = channel 4:1

MUTEA 3-0 R/W 0
1: Mute
0: Normal
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
CH4_VALIDB 7 Sec.opdary group channel 4 sample R 0
validity flag.
CH3_VALIDB 6 Sec_or_1dary group channel 3 sample R 0
validity flag.
CH2_ VALIDB 5 Sec.or-1dary group channel 2 sample R 0
validity flag.
Secondary group channel 1 sample
206h CH_VALID CH1_VALIDB 4 validity flag. R 0
CH4_VALIDA 3 Prlr_najlry group channel 4 sample R 0
validity flag.
CH3_VALIDA 2 Prlr.nz-ary group channel 3 sample R 0
validity flag.
CH2_ VALIDA 1 Prlfnéry group channel 2 sample R 0
validity flag.
CH1_VALIDA 0 Prlr_najlry group channel 1 sample R 0
validity flag.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15 Reserved. R/W 0

Asserts AUDIO_ERROR when
EN_MISSING_PHASE 14 chosen group's phase data (Reg 9 R/W 0
bit 2) is missing

Asserts AUDIO_ERROR when
EN_ACS_DET3_4B 13 ACS_DET3_4B flag (Reg 201 bit 3) is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ACS_DET1_2B 12 ACS_DET1_2B (Reg 201 bit 2) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ACS_DET3_4A 11 ACS_DET3_4A (Reg 201 bit 1) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ACS_DET1_2A 10 ACS_DET1_2A (Reg 201 bit 0) flag is R/W 0
set.

Asserts AUDIO_ERROR when

EN_CTRB_DET d CTRB_DET (Reg 201 bit 5) flag is set.

Asserts AUDIO_ERROR when
EN_CTRA_DET 8 CTRA_DET (Reg 201 bit 4) flag is R/W 0
set.
HD_AUDIO_ERR
OR_MASK Asserts AUDIO_ERROR when
EN_DBNB_ERR 7 DBNB_ERR (Reg 201 bit 7) flag is R/W 0
set.

207h

Asserts AUDIO_ERROR when

EN_DBNA_ERR 6 DBNA_ERR (Reg 201 bit 6 flag is set.

R/W 0

Asserts AUDIO_ERROR when

EN_ECCB_ERR > ECCB_ERR (Reg 203 bit 0) flag is set.

Asserts AUDIO_ERROR when
EN_ECCA_ERR 4 ECCA_ERR (Reg 203 bit 1) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ADPG4_DET 3 ADPG4_DET (Reg 202 bit 4) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ADPG3_DET 2 ADPG3_DET (Reg 202 bit 3) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ADPG2_DET 1 ADPG2_DET (Reg 202 bit 2) flag is R/W 0
set.

Asserts AUDIO_ERROR when
EN_ADPG1_DET 0 ADPG1_DET (Reg 202 bit 1) flag is R/W 0
set.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-11 Reserved. R/W 0
Selects between the Primary and

SEL_PHASE_SRC 10 Secondary embedded phase info. RAW 0
Causes the Secondary group serial

LSB_FIRSTB 3 output formats to use LSB first. RAW 0
Causes the Primary group serial

LSB_FIRSTA 8 output formats to use LSB first. RAW 0
Disables M value detection and

FORCE_M 7 forces M value to that specified by R/W 0
FORCE_MEQ1001.
Specifies M value when FORCE_M is
set.

FORCE_MEQ1001 6 RAW 0
1: M= 1.001
0: M = 1.000
Causes the Demultiplexer to ignore

208h FG_AUD_2
08 CFG_AUD_ the embedded clock info in both

the Primary and Secondary group

IGNORE_PHASE > audio data packets. Clock is RAW 0
generated based on the video
format and M value.
Causes the core to ignore

FORCE_ACLK128 4 embedded clock info and derive R/W 0
phase information from ACLK128.

RSVD 3 Reserved R/W 0

RSVD 2 Reserved R/W 0
Asserts AUDIO_ERROR when

EN_NO_PHASEB 1 NO_PHASEB_DATA (Reg 209 bit 1) R/W 0
is set.
Asserts AUDIO_ERROR when

EN_NO_PHASEA 0 NO_PHASEA_DATA (Reg 209 bit 0) R/W 0
is set.

RSVD 15-3 Reserved. RW 0

MISSING. PHASE 2 Embedde.zd.phase .|nfo for chosen R 0
group missing or incorrect.

209h CFG_AUD_3 . .

NO_PHASEB_DATA 1 Secondary group.has |nva!|d R 0
embedded clock information.
Primary group has invalid

NO_PHASEA_DATA 0 embedded clock information. R 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-12  Reserved. R 0

Output channel 4 source selector.

000: Primary audio group channel 1
001: Primary audio group channel 2
010: Primary audio group channel 3
011: Primary audio group channel 4
100: Secondary audio group
OP4_SRC 11-9 channel 1 R/W 3

101: Secondary audio group
channel 2

20Ah OUTPUT _SEL 1 110: Secondary audio group
channel 3
111: Secondary audio group
channel 4

Output channel 3 source selector

OP3_SRC 8-6 (Decode as above).

Output channel 2 source selector

OP2_SRC >3 (Decode as above).

Output channel 1 source selector

OP1_SRC 2-0 (Decode as above).

RSVD 15-12  Reserved. R/W 0

Output channel 8 source selector.

000: Primary audio group channel 1
001: Primary audio group channel 2
010: Primary audio group channel 3
011: Primary audio group channel 4
100: Secondary audio group
OP8_SRC 11-9 channel 1 R/W 7

101: Secondary audio group
channel 2

20Bh OUTPUT_SEL_2 110: Secondary audio group
channel 3
111: Secondary audio group
channel 4

Output channel 7 source selector

OP7_SRC 8-6 (Decode as above).

R/W 6

Output channel 6 source selector

OP6_SRC >-3 (Decode as above).

Output channel 5 source selector

OP5_SRC 2-0 (Decode as above).

20Ch -

21Fh RSVD RSVD - Reserved. - -

RSVD 15-9 Reserved. R/W 0

220h AFNA Primary group audio frame

AFNA 8-0
number.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-4 Reserved. R/W 0
) Primary group sampling frequency
221h RATEA RATEA 31 for channels 1 and 2. R 0
ASXA 0 Primary group asynchronous mode R 0
for channels 1 and 2.
RSVD 15-4 Reserved. R/W 0
222h ACTA
ACTA 3-0 Primary group active channels. R 0
RSVD 15-9 Reserved. RW 0
223h PRIM_AUD DEL1_2A 1 8-1 CP:;?]?‘ZI f;“:': dgz“;;_%]de'ay data for R 0
_DELAY_1 T
Primary Audio group delay data
EBIT1_2A 0 valid flag for channels 1 and 2. R 0
RSVD 15-9 Reserved. R/W 0
224h PRIM_AUD
_DELAY_2 } Primary Audio group delay data for
DEL1.2A_2 8-0 channels 1 and 2 [16:8]. R 0
RSVD 15-9 Reserved. RW 0
225h PRIM_AUD
_DELAY_3 ) Primary Audio group delay data for
DEL1_2A_3 80 channels 1 and 2 [25:17]. R 0
RSVD 15-9 Reserved. R/W 0
226h PRIM_AUD DEL3_4A 4 8-1 5;';2‘:& fa“‘:f dgﬁ;*_%]de'ay data for R 0
_DELAY_4 T
Primary Audio group delay data
EBIT3_4A 0 valid flag for channels 3 and 4. R 0
RSVD 15-9 Reserved. RW 0
227h PRIM_AUD
_DELAY_5 ) Primary Audio group delay data for
DEL3_4A_5 80 channels 3 and 4 [16:8]. R 0
RSVD 15-9 Reserved. R/W 0
228h PRIM_AUD
_DELAY_6 ) Primary Audio group delay data for
DEL3_4A_6 80 channels 3 and 4 [25:17]. R 0
229h -
22Fh RSVD RSVD - Reserved. R/W 0
RSVD 15-9 Reserved. RW 0
230h AFNB .
AFNB 8-0 Secondary group audio frame R 0
number.
RSVD 15-4 Reserved. R/W 0
) Secondary group sampling
231h RATEB RATEB 31 frequency for channels 1 and 2. R 0
ASXB 0 Secondary group asynchronous R 0
mode for channels 1 and 2.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-4 Reserved. R/W 0
232h ACTB
ACTB 3-0 Secondary group active channels. R 0
RSVD 15-9 Reserved. R/W 0
) Secondary Audio group delay data
233h SEC—AUD1—DELAY DEL1.28_1 81 valid flag for channels 1 and 2. R 0
Secondary Audio group delay data
EBIT1_2B 0 for channels 1 and 2 [7:0]. R 0
RSVD 15-9 Reserved. RW 0
234h SEC_AUD_DELAY
2 ) Secondary Audio group delay data
DEL1.28_2 80 for channels 1 and 2 [16:8]. R 0
RSVD 15-9 Reserved. R/W 0
235h SEC_AUD_DELAY
3 ) Secondary Audio group delay data
DEL1_2B 3 8-0 for channels 1 and 2 [25:17]. R 0
RSVD 15-9 Reserved. R/W 0
Secondary Audio group delay data
236h SEC*AUD[DELAY DEL3_4B_4 8-1 for channels 3 and 4 [7:0]. R 0
Secondary Audio group delay data
EBIT3_48 0 valid flag for channels 3 and 4. R 0
RSVD 15-9 Reserved. R/W 0
237h SEC_AUD_DELAY
5 ) Secondary Audio group delay data
DEL3_48_5 80 for channels 3 and 4 [16:8]. R 0
RSVD 15-9 Reserved. RAW 0
238h SEC_AUD_DELAY
6 Secondary Audio group delay data
DEL3_4B_6 8-0 for channels 3 and 4 [25:17]. R 0
239h -
23Fh RSVD RSVD - Reserved. RW 0
Bytes 0 [7:0] and 1 [15:8] of audio
240h ACSR162'1A—BYTE ACSR1_2A 0 15-0  group A channel status for R 0
- channels 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
241h ACSR1EZ§—BYTE ACSR1_2A 2 15-0 group A channel status for R 0
B channels 1 and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
242h AGSR1_2A_BYTE ACSR1_2A 4 15-0 group A channel status for R 0
4 5
channels 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
243h ACSR1£_52¢_BYTE ACSR1_2A 6 15-0  group A channel status for R 0
- channels 1 and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
244h ACSR1§23—BYTE ACSR1_2A_8 15-0 group A channel status for R 0
- channels 1 and 2.
GS2971A 3Gb/s, HD, SD SDI Receiver www.semtech.com 134 of 150

Final Data Sheet
GENDOC-054311

Rev. 3
July 2013


http://www.semtech.com/

Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 10 [7:0] and 11 [15:8] of audio
245h ACSR1_2A_BYTE ACSR1_2A_10 15-0  group A channel status for R 0
10_11
channels 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of audio
246h ACSR1_2A_BYTE ACSR1_2A_12 15-0 group A channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 [15:8] of audio
247h AGSR1_2A_BYTE ACSR1_2A 14 15-0 group A channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of audio
248h ACSR1_2A_BYTE ACSR1_2A_16 15-0  group A channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of audio
249h ACSR1_2A_BYTE ACSR1_2A_18 15-0 group A channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of audio
24Ah AGR1_2A_BYTE ACSR1_2A 20 15-0 group A channel status for R 0
20_21
channels 1 and 2.
RSVD 15-8 Reserved. R/W 0
24Bh ACSR1_2A_BYTE
22 ACSR1 2A_ 22 7-0 Byte 22 of audio group A channel R 0
status for channels 1 and 2.
24Ch -
24Fh RSVD RSVD 15-0 Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
250h ACSR364?—BYTE ACSR3_4A 0 15-0 group A channel status for R 0
- channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
251h AGSR3_4A_BYTE ACSR3_4A 2 15-0 group A channel status for R 0
2.3
channels 3 and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
252h ACSR3_4A_BYTE ACSR3_4A 4 15-0  group A channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
253h ACSR3_4A_BYTE ACSR3_4A_6 15-0 group A channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
254h AGSR3_4A_BYTE ACSR3_4A 8 15-0 group A channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of audio
255h ACSR3_4A_BYTE ACSR3_4A_10 15-0  group A channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of audio
256h ACSR3_4A_BYTE ACSR3_4A_12 15-0 group A channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of audio
257h AGSR3_4A_BYTE ACSR3_4A 14 15-0 group A channel status for R 0
14_15
channels 3 and 4.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 16 [7:0] and 17 [15:8] of audio
258h ACSR3_4A_BYTE ACSR3_4A_16 15-0  group A channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of audio
259h ACSR3_4A_BYTE ACSR3_4A_18 15-0 group A channel status for R 0
18_19
channels 3 and 4.
Bytes 20 [7:0] and 21 [15:8] of audio
25Ah AGSR3_4A_BYTE ACSR3_4A 20 15-0 group A channel status for R 0
20_21
channels 3 and 4.
RSVD 15-8 Reserved. R/W 0
25Bh ACSR3_4A_BYTE
22 ACSR3_4A_22 7-0 Byte 22 of audio group A channel R 0
status for channels 3 and 4.
25Ch -
25Fh RSVD RSVD 15-0  Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
260h ACSR162$—BYTE ACSR1_2B_0 15-0 group B channel status for channels R 0
- 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
261h ACSR1£23B*BYTE ACSR1_2B_2 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
262h ACSR1ZZ§_BYTE ACSR1_2B_4 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
263h ACSR152$—BYTE ACSR1_2B_6 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
264h ACSR1§29B*BYTE ACSR1_2B_8 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 10 [7:0] and 11 [15:8] of audio
265h ACSR:621B1_BYTE ACSR1_2B_10 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of audio
266h ACSR:EZ%BYTE ACSR1_2B_12 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 14 [7:0] and 15 [15:8] of audio
267h ACSR:£21B§BYTE ACSR1_2B_14 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 16 [7:0] and 17 [15:8] of audio
268h ACSR:EZ?;BYTE ACSR1_2B_16 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of audio
269h ACSR:§2I13§BYTE ACSR1_2B_18 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 20 [7:0] and 21 [15:8] of audio
26Ah ACSR1_2B_BYTE ACSR1_2B_20 15-0 group B channel status for channels R 0
20 21
1and 2.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
26Bh ACSR1_2B_BYTE
22 ACSR1 2B 22 7-0 Byte 22 of audio group B channel R 0
status for channels 1 and 2.
26Ch -
26Fh RSVD RSVD 15-0  Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
270h ACSR364I13—BYTE ACSR3_4B_0 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
271h ACSR3£4§*BYTE ACSR3_4B_2 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
272h ACSR3£4§—BYTE ACSR3_4B_4 15-0  group B channel status for channels R 0
- 3and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
273h ACSR354|73—BYTE ACSR3_4B_6 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
274h ACSR3§49B*BYTE ACSR3 4B_8 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 10 [7:0] and 11 [15:8] of audio
275h ACSR?641B1—BYTE ACSR3_4B_10 15-0  group B channel status for channels R 0
- 3and 4.
Bytes 12 [7:0] and 13 [15:8] of audio
276h ACSR3_4B_BYTE ACSR3_4B_12 15-0 group B channel status for channels R 0
12_13
3and 4.
Bytes 14 [7:0] and 15 [15:8] of audio
277h ACSR3_4B_BYTE ACSR3_4B_14 15-0 group B channel status for channels R 0
14_15
3and 4.
Bytes 16 [7:0] and 17 [15:8] of audio
278h ACSR3_4B_BYTE ACSR3_4B_16 15-0 group B channel status for channels R 0
16_17
3and 4.
Bytes 18 [7:0] and 19 [15:8] of audio
279h ACSR3_4B_BYTE ACSR3_4B_18 15-0 group B channel status for channels R 0
18_19
3and 4.
Bytes 20 [7:0] and 21 [15:8] of audio
27Ah ACSR3_4B_BYTE ACSR3_4B_20 15-0 group B channel status for channels R 0
20_21
3and 4.
RSVD 15-8 Reserved. R/W 0
27Bh ACSR3_4B_BYTE
22 ) Byte 22 of audio group B channel
ACSR3_48_22 70 status for channels 3 and 4. R 0
27Ch -
27Fh RSVD RSVD 15-0 Reserved. R/W 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRO 70 Lon-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

280h ACSR_BYTE_O

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRI 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

281h ACSR_BYTE_1

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR2 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

282h ACSR_BYTE_2

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR3 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

283h ACSR_BYTE_3

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR4 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

284h ACSR_BYTE_4

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRS 70 L on-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

285h ACSR_BYTE_5

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR6 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

286h ACSR_BYTE_6
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W

Default

287h

ACSR_BYTE_7

RSVD

15-8

Reserved.

0

ACSR7

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

288h

ACSR_BYTE_8

RSVD

15-8

Reserved.

ACSR8

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

289h

ACSR_BYTE_9

RSVD

15-8

Reserved.

ACSR9

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Ah

ACSR_BYTE_10

RSVD

15-8

Reserved.

ACSR10

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Bh

ACSR_BYTE_11

RSVD

15-8

Reserved.

ACSR11

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Ch

ACSR_BYTE_12

RSVD

15-8

Reserved.

ACSR12

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Dh

ACSR_BYTE_13

RSVD

15-8

Reserved.

ACSR13

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W

Default

28Eh

ACSR_BYTE_14

RSVD

15-8

Reserved.

0

ACSR14

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Fh

ACSR_BYTE_15

RSVD

15-8

Reserved.

ACSR15

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

290h

ACSR_BYTE_16

RSVD

15-8

Reserved.

ACSR16

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

291h

ACSR_BYTE_17

RSVD

15-8

Reserved.

ACSR17

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

292h

ACSR_BYTE_18

RSVD

15-8

Reserved.

ACSR18

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

293h

ACSR_BYTE_19

RSVD

15-8

Reserved.

ACSR19

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

294h

ACSR_BYTE_20

RSVD

15-8

Reserved.

ACSR20

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
Audio channel status to use when
h ACS_REGEN is set or when adding
295 AGSR_BYTE 21 ACSR21 70 audio channel status to W 0
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
RSVD 15-8  Reserved. RW 0
Audio channel status to use when
h ACS_REGEN is set or when adding
236 ASL R ACSR22 7-0 audio channel status to W 0
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
297h RSVD RSVD 15-0 Reserved. R 29
Table 4-32: ANC Extraction FIFO Access Registers
Address Register Name Bit Description R/W Default
Extracted Ancillary Data 91024 words.
800h - Bit 15-8: Most Significant Word (MSW).
BFFh ANC_PACKET_BANK 150 Bit 7-0: Least Significant Word (LSW). R 0
See Section 4.18.8.
Legend:
R =Read only
ROCW = Read Only, Clear on Write
R/W = Read or Write
W = Write only
4.22 JTAG Test Operation
When the JTAG/HOST pin of the GS2971A is set HIGH, the host interface port is
configured for JTAG test operation. In this mode, pins E7, F8, F7, and E8 become TDO,
TCK, TMS, and TDI. In addition, the RESET_TRST pin operates as the test reset pin.
Boundary scan testing using the JTAG interface is enabled in this mode.
There are two ways in which JTAG can be used:
1. Asastand-alone JTAG interface to be used at in-circuit ATE (Automatic Test
Equipment) during PCB assembly.
2. Under control of a host processor for applications such as system power on self
tests.
When the JTAG tests are applied by ATE, care must be taken to disable any other devices
driving the digital I/O pins. If the tests are to be applied only at ATE, this can be
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accomplished with tri-state buffers used in conjunction with the JTAG/HOST input
signal. This is shown in Figure 4-54.

Application HOST GS2971A
CS_TMS
< 7
SCLK_TCK
< T
SDIN_TDI
T
‘ SDOUT_TDO
}\} ~
JTAG_HOST
~

In-circuit ATE probe

Figure 4-54: In-Circuit JTAG

Alternatively, if the test capabilities are to be used in the system, the host processor may
still control the JTAG/HOST input signal, but some means for tri-stating the host must
exist in order to use the interface at ATE. This is represented in Figure 4-55.

Application HOST GS2971A
CS_TMS
e
SCLK_TCK
~
SDIN_TDI
' -
SDOUT_TDO
A
— ) Tri-State JTAG_HOST
h ¥~ In-circuit ATE probe

Figure 4-55: System JTAG

Scan coverage is limited to digital pins only. There is no scan coverage for analog pins
VCO, SDO/SDO, RSET, LF, and CP_RES.

The JTAG/HOST pin must be held LOW during scan and therefore has no scan coverage.

Please contact your Semtech representative to obtain the BSDL model for the GS2971A.
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4.23 Device Power-up

Because the GS2971A is designed to operate in a multi-voltage environment, any
power-up sequence is allowed. The charge pump, phase detector, core logic, serial
digital output and I/O buffers can all be powered up in any order.

4.24 Device Reset

Note: At power-up, the device must be reset to operate correctly.

In order to initialize all internal operating conditions to their default states, hold the
RESET_TRST signal LOW for a minimum of t,.; = 1ms after all power supplies are
stable. There are no requirements for power supply sequencing.

When held in reset, all device outputs are driven to a high-impedance state.

Nominal Level

t reset treset

RESET_TRST

Reset Reset

Figure 4-56: Reset Pulse

4.25 Standby Mode

The STANDBY pin reduces power to a minimum by disabling all circuits except for the
register configuration. Upon removal of the signal to the STANDBY pin, the device
returns to its previous operating condition within 1 second, without requiring input
from the host interface.

Note: In standby mode or reset, the crystal buffer output remains enabled. This allows
users to reset the GS2971A device without resetting other downstream devices that are
using the same reference. This also allows users to put the GS2971A device in standby
mode and still use the loop-through mode.
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5. Application Reference Design

5.1 High Gain Adaptive Cable Equalizers

The GS2971A has an integrated adaptive cable equalizer. In order to extend the cable
length that an equalizer will remain operational at, it is necessary for the equalizer to
have high gain.

A video cable equalizer must provide wide band gain over a range of frequencies in
order to accommodate the range of data rates and signal patterns that are presentin a
SMPTE compliant serial video stream.

Small levels of signal or noise present at the input pins of the GS2971A may cause
chatter at the output. In order to prevent this from happening, particular attention must
be paid to board layout.

5.2 PCB Layout

Special attention must be paid to component layout when designing Serial Digital
Interfaces for HDTV. An FR-4 dielectric can be used, however, controlled impedance
transmission lines are required for PCB traces longer than approximately 1cm. Note the
following PCB artwork features used to optimize performance:

e PCB trace width for 3Gb/s rate signals is closely matched to SMT component width
to minimize reflections due to change in trace impedance.

¢ The PCB ground plane is removed under the GS2971A input components to
minimize parasitic capacitance.

e High speed traces are curved to minimize impedance changes.
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5.3 Typical Application Circuit

Place dlose to G52971A

Place close to GS2971A

Place close to GS2971A

H1.2VA

R7
105R

c1g
30

+12VA

433VA

12V

10.vDD

g 1 4 g

EEEY

Power Filtering

< VDD

A_GND

: +33V_A
2 coe o oo a
H 8888 §8¢8 8
rio 5558 5558 S
one o g #8F <95 gy
A1l g conT > ® 9888 sTAT2 B2 —a28. F/DE_(DEFAULT, PROGRAMMABLE)
STATI —22 VIVSYNC (DEFAULT, PROGRAMMABLE)
! STATO —228 HIHSYNC (DEFAULT, PROGRAMMABLE)
- veG
H peik (AR - > pax
1N DouT[19:0]
LF DOUT[19:0)
DOUT 19
DOUT 18
%—B31 Rsv DOUT 17
v DOUT 16
H DOUT 15
H DOUT 14
A_GND DOUT 13
DOUT 12
DOUT 11
XTAL OUT DOUT 10
64 xraL2 DOUTY
DoUTS
0oUT7
DOUT6
K6 1 xrar1 DOUTS
DOUT4
DOUT3
— DoUT2
e DOUT1
DoUTO
= SMPTE_BYPASS ]
c DVB_ASI S8 DB ASI
) Eivyes H ] v 861
V] e 7] swen
AUDIO_EN/DTS e
I~ I0PROC_EN/DTS e 86
20BIT/° G| 2 GS2971A-1BE3. STAT3 C: LOCKED (DEFAULT, PROGRAMMABLE)
] RCBYP sTATa (-3 Y/TANC_(DEFAULT, PROGRAMMABLE)
o JTAG/HOST 22 i STATS. DATA_ERRORb (DEFAULT, PROGRAMMABLE)
STANDBY
o gmes ] e
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AOUT 5/6 - B AUDIO OUTPUTCH 5 & 6 =1
T AOUT 718 AUDIO OUTPUT CH 7 & =
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.L_F‘ AGeP
4700
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A_GND i WX -,
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[a) 9223 88355 u. EEEEE 9990 A_GND S s
) SFFF <<<<< 3] 88888 cooo
7508
N ] cp_vDD 7SR
g 3 CD SLEW RATE SELECT
A_GND AGND
= D VDD
A_GND 10n
AGND
Notes:

1. DNP (Do Not Populate).

2. The value of the series resistors on video data, clock, and timing
connections should be determined by board signal integrity test.
3. For analog power and ground isolation refer to PCB layout guide.
4. For critital 3G signal layout refer to PGB layout guide.

5. For impedance controlled signal layout refer to PGB layout guide.

Figure 5-1: Typical Application Circuit

Output

iming

Output Video Data, Clock & T

SDI Loop-Through Output
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6. References & Relevant Standards

Table 6-1: SMPTE Standards Reference

SMPTE ST 125

Component video signal 4:2:2 - bit parallel interface

SMPTE ST 259

10-bit 4:2:2 Component and 4fsc Composite Digital Signals - Serial Digital
Interface

SMPTE ST 260

1125/ 60 high definition production system — digital representation and
bit parallel interface

SMPTE ST 267

Bit parallel digital interface — component video signal 4:2:2 16 x 9 aspect
ratio

SMPTE ST 272

Formatting AES/EBU Audio and Auxiliary Data into Digital Video Ancillary

Data Space

SMPTE ST 274

1920 x 1080 scanning analog and parallel digital interfaces for multiple
picture rates

SMPTE ST 291

Ancillary Data Packet and Space Formatting

SMPTE ST 292

Bit-Serial Digital Interface for High-Definition Television Systems

SMPTE ST 293

720 x 483 active line at 59.94Hz progressive scan production — digital
representation

SMPTE ST 296

1280 x 720 scanning, analog and digital representation and analog
interface

SMPTE ST 299

24-Bit Digital Audio Format for HDTV Bit-Serial Interface

SMPTE ST 305

Serial Data Transport Interface

SMPTE ST 348

High Data-Rate Serial Data Transport Interface (HD-SDTI)

SMPTE ST 352

Video Payload Identification for Digital Television Interfaces

SMPTE ST 372

Dual Link ST 292 Interface for 1920 x 1080 Picture Raster

SMPTE ST 424

Television - 3Gb/s Signal/Data Serial Interface

SMPTE ST 425

Television - 3Gb/s Signal/Data Serial Interface - Source Image Format
Mapping

SMPTE RP 165

Error Detection Checkwords and Status Flags for Use in Bit-Serial Digital
Interfaces for Television

SMPTE RP 168

Definition of Vertical Interval Switching Point for Synchronous Video
Switching

CEA 861

Video Timing Requirements
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7. Package & Ordering Information

7.1 Package Dimensions

Bottom View

® A1 Corner
¢ eee C
Top View
Pin A1 Corner _$_ 9ddd @] c|A] 8]
% b X)
1 2 3 45,6 7 8 910 10 9 8 7 6,5 4 3 21
A G}OOOOOOO({O‘A
B O 0000O000O0O |B
C ONONOHONCHONCRONONOINE
D @ ONONONONOIHONONORORORY
E E ONONONONOIIONONONONCGENN-
F ONOCHONONOHONCHONONORN:
G ONONONONOHONONONONOGENKC
H ONONONONOIHONONONONGENE
J ONONONONOCIONONONONORN
K Fd> O 00000 0&H®E |K
|
\
[}~
E1
A ]
LE J
: aaa(4x)
Symbol | Common Dimensions Top View
Package: LBGA =
E————
Total Thickness: A 1.700 MAX ‘ ‘ m
Mold Thickness: M 0.700 Ref. ‘ ) =) - 1 1 - ) ) T 1T ——
Substrate Thickness: s 0.360 Ref. \ﬁ S EATI NG PLAN E ‘
P T 3
Ball Offset (package): ddd 0.250
Ball Offset (ball): 0.100
= [ x E1 9::0
Edge Ball Center to Center: — b1 5000
Figure 7-1: Package Dimensions
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7.2 Packaging Data

Table 7-1: Packaging Data

Parameter Value

Package Type 11mm x 11mm 100-ball LBGA

Package Drawing JEDEC M0192 (with exceptions noted in Package Dimensions on
Reference page 147).

Moisture Sensitivity Level 3

Junction to Case Thermal

Resistance, 0;_ 15.4°0W
Junction to Air Thermal
Resistance, 6;., (at zero 37.1°CW
airflow)
Junction to Board .
Thermal Resistance, 6;, 26.4°C/W
Psi, v 0.4°C/W
Pb-free and RoHS

Yes

Compliant

7.3 Marking Diagram

Pin 11D

.

.//..Q

(gennum

GSZITLA | o ionsome s s
XXXX E3 on Packing Slip. ’
E3 - Pb-f indi
YYWW | s o

Figure 7-2: GS2971A Marking Diagram
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7.4 Solder Reflow Profiles

The GS2971A is available in a Pb-free package. It is recommended that the Pb-free
package be soldered with Pb-free paste using the reflow profile shown in Figure 7-3.

Temperature

60-150 sec.

20-40 sec.

260°C
250°C

3°C/sec max
217°C

\ 6°C/sec max
200°C /

150°C

25°C _/

Time

60-180 sec. max

8 min. max

Figure 7-3: Pb-free Solder Reflow Profile

7.5 Ordering Information

Part Number Package Pb-free Temperature Range
GS2971AIBE3 100-ball BGA Yes -40°C to 85°C
GS2971AIBTE3
100-ball BGA Yes -40°C to 85°C
(250pc tape and reel)
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SEMTECH

GENNUM PRODUCTS

GS2970A

3Gb/s, HD, SD SDI Receiver Complete with SMPTE Audio and Video Processing

Key Features Applications

e Operation at 2.970Gb/s, 2.970/1.001Gb/s, 1.485Gb/s,

Application: Single Link (3G-SDI) to Dual Link (HD-SDI) Converter
1.485/1.001Gb/s and 270Mb/s

e Supports SMPTE ST 425 (Level A and Level B), o oo
SMPTE ST 424, SMPTE ST 292, SMPTE ST 259-C and - ] 9
DVB-ASI 3Grsm!—@—> 652970A s

e Integrated Reclocker as20272 @ s

¢ Integrated low phase noise VCO

¢ Serial digital reclocked, or non-reclocked loop-through Application: 1080p50/60 Monitor

Output AES - OUT
Speakers
¢ Integrated audio de-embedder for 8 channels of 48kHz rrves <O
audio oo Pl Selecor
3G-5DI GSEESN GS2970A » l'
° : GS2974 bt
Integrated audio clock generator N w
. . HVFPCLK Processor q
¢ Ancillary data extraction
e Optional conversion from SMPTE ST 425 Level B to
Level A for 1080p 50/59.94/60 4:2:2 10-bit inputs Application: Multi-format Downconverter
e Parallel data bus selectable as either 20-bit or 10-bit
10-bit SD Bypass
e Comprehensive error detection and correction :
features SD/HD/3G-SDI 20-bit, 20-bit
e OutputH, V, F or CEA 861 timing signals ® 070 ':%%nfl‘lzim =% Jono s
652974 pect Rate (GS1582,
e 1.2V digital core power supply, 1.2V and 3.3Vanalog ~ ~— — | = ™ o < b G172
power supplies, and selectable 1.8V or 3.3V I/O power Auio o fm ¥
supply anDe;i\a;g & [ aesws
Analog
¢ GSPIhostinterface ( o
eperator [ ™| o000 | wweeax

e -20°Cto +85°C operating temperature range
¢ Low power operation (typically 350mW)
e Small 11mm x 11mm 100-ball BGA package S6501

Input 1

Application: Multi-input Video Monitoring System

2 Video

e Pb-free and RoHS compliant Cak GS2970A|_ e > output
3G-5DI ]& Fn\:lr(w’?t)ter \/Gl/i\g/AC "D

3es0! 5 o
o 652984/ GS2970A | | wvere pf ey ﬁ
Memory

’ On'creen
—>

Y
A

1

3G-SDI 20-bit Display
Input n 2] Generator
o GS2984/ G52970A| | wrrax > *
974 0

Audio
Processor

£
E
v

Analog

syne [ [ L e
sync
(O somveor [P SO [
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Application: Multi-format Audio De-embedder Module
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Description

The GS2970A is a multi-rate SDI Receiver which includes
complete SMPTE processing, as per SMPTE ST 425,

SMPTE ST 292 and SMPTE ST 259-C. The SMPTE processing
features can be bypassed to support signals with other
coding schemes.

The device features an Integrated Reclocker with an

internal VCO and a wide Input Jitter Tolerance (IJT) of 0.7UL

A serial digital loop-through output is provided, which can
be configured to output either reclocked or non-reclocked

serial digital data. The serial digital output can be connected
to an external cable driver.

The device operates in one of four basic modes: SMPTE
mode, DVB-ASI mode, Data-Through mode or Standby
mode.

In SMPTE mode (the default operating mode), the GS2970A
performs full SMPTE processing, and features a number of
data integrity checks and measurement capabilities.

The device also supports ancillary data extraction, and can
provide entire ancillary data packets through
host-accessible registers. It also provides a variety of other
packet detection and error handling features. All of these
processing features are optional, and may be individually
enabled or disabled through register programming.

Both SMPTE ST 425 Level A and Level B inputs are
supported with optional conversion from Level B to Level A
for 1080p 50/59.94/60 4:2:2 10-bit inputs.

In DVB-ASI mode, sync word detection, alignment and
8b/10b decoding is applied to the received data stream.

In Data-Through mode all forms of SMPTE and DVB-ASI
processing are disabled, and the device can be used as a
simple serial to parallel converter.

The device can also operate in a lower power Standby
mode. In this mode, no signal processing is carried out and
the parallel output is held static.

Parallel data outputs are provided in 20-bit or 10-bit format
for 3Gb/s, HD and SD video rates, with a variety of mapping
options. As such, this parallel bus can interface directly with
video processor ICs, and output data can be multiplexed
onto 10 bits for a low pin count interface.

Up to eight channels (two audio groups) of serial digital
audio may be extracted from the video data stream, in
accordance with SMPTE ST 272-C and SMPTE ST 299.

The output audio formats supported by the device include
AES/EBU and IS, and two other industry standard serial
digital formats. A variety of audio processing features are
provided to ease implementation. Audio clocks are
internally generated and provided by the device.
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Functional Block Diagram
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1. Pin Out

1.1 Pin Assignment

1 2 3 4 5 6 7 8 9 10
A | vsa L |tB_conT \\jgg— stato | stat1 | 10.vbp| pck  |pouTis |pouTiz
B | avop \P/LDLB RSV \éﬁ% staT2 | staT3 |10_GND |DOUT19 | DOUTI6| DOUTIS
C sbi | AGND 5%5 C%B STAT4 | STATS % pouT12| bouT14| pouTi3
D | soi |AacGnD |AGND ZLNLB fg,\'}g f\%‘g SW_EN JHTQSGT/ I0_GND | 10_vDD
E |soivop|spi_GND | A_GND 2';\'"5 fg,\F}[E) f\%{; SDTOD%T— S?g\:— DOUT10| DOUT11
F | TeRm | Rrsv | A GND EI;\II-IS ngRE f\?gg g_:ﬁs S%i— DOUT8 | DOUT9
G RSV RSV |RCBYP | RSV fg&g f\c/)gg gl\\;ﬂ% DVB_ASI| IO_GND | I0_VDD
H B\ygg— BGUI\TIF)_ éﬁ/%— welk | 1im_se1 )éLATL— fg%’ '%%— DOUT6 | DOUT?
J SDO :'ﬁﬁﬁ aout 12| Actk |aout sis| xtaLz2 |10_GnD | bouTt | bouTa | bouTs
K | sbo [stanpey|aout 34| amcik Jaout 78| xTAL1 | 10_vDD | DOUTO | DOUT2 | DOUT3

1.2 Pin Descriptions

Table 1-1: Pin Descriptions

Nu:r:)er Name Type Description

A1l VBG Analog Input  Band Gap voltage filter connection.

A2 LF Analog Input  Loop Filter component connection.

A3 LB_CONT Analog Input  Connection for loop bandwidth control resistor.
POWER pin for the VCO. Connect to a 1.2V+5% analog supply

s VouD  mpurower  folovedbyanCite Gee 1 il oplcaion STt AT050
nominally 0.7V.
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Table 1-1: Pin Descriptions (Continued)

Pin L

Number Name Type Description
MULTI-FUNCTIONAL OUTPUT PORT.
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Each of the STAT[0:5] pins can be configured individually to output
one of the following signals:
Signal Default
H/HSYNC STATO

A5, A6, BS V/VSYNC STAT1
BE. €5 C6 STAT[0:5] Output F/DE STAT2
el LOCKED STAT3

Y/1ANC STAT4
C/2ANC -
DATA ERROR STAT5
VIDEO ERROR -
AUDIO ERROR -
EDH DETECTED -
CARRIER DETECT -
RATE_DETO -
RATE_DET1 -

A7, D10, 10_VDD Input Power PQWER connection for digital I/0. Connect to 3.3V or 1.8V DC

G10, K7 digital.
PARALLEL DATA BUS CLOCK
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
3G 10-bit or 20-bit mode PCLK @ 148.5 or 148.5/1.001MHz

A8 PCLK Output HD 10-bit mode PCLK @ 148.5 or 148.5/1.001MHz
HD 20-bit mode PCLK @ 74.25 or 74.25/1.001MHz
SD 10-bit mode PCLK @ 27MHz
SD 20-bit mode PCLK @ 13.5MHz
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Table 1-1: Pin Descriptions (Continued)

Pin L
Name Type Description
Number yp P
PARALLEL DATA BUS
Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Luma data output for SD and HD data
rates; Data Stream 1 for 3G data rate
20-bit mode DVB-ASI mode (SMPTE_BYPASS = LOW
20bit/10bit = HIGH and DVB_ASI = HIGH):
Not defined
AB‘-;. ?311(()).3:. DOUT18, 17, 19, Data-Through mode (SMPTE_BYPASS =
/B10C8, s 5 14 13, Output LOW and DVB_ASI = LOW):
C9, C10, E9, Data output
E10 10, 11
SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Multiplexed Luma/Chroma data output
for SD and HD data rates; Multiplexed
) Data Stream 1&2 for 3G data rate
;g;)ki’s%t‘)’iﬁ:e_ Low DVB-AS| mode (SMPTE_BYPASS = LOW
B and DVB_ASI = HIGH):
8b/10b decoded DVB-ASI data
Data-Through mode (SMPTE_BYPASS =
LOW and DVB_ASI = LOW):
Data output
B1 A_VDD Input Power ~ POWER pin for analog circuitry. Connect to 3.3V DC analog.
B2, C3, C4 PLL_VDD Input Power POWER pins for the Reclocker PLL. Connect to 1.2V DC analog.
B3, F2, G1, .
G2, G4 RSV These pins must be left unconnected.
B4 VCO_GND Input Power  GND pin for the VCO. Connect to analog GND.
B7, D9, G9, . - .
17 I0_GND Input Power  GND connection for digital I/0. Connect to digital GND.
C1, D1 SDI, SDI Analog Input  Serial Digital Differential Input.
C2, D2, D3, . -, _—
E3 F3 A_GND Input Power  GND pins for sensitive analog circuitry. Connect to analog GND.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Type Description

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to reset the internal operating conditions to default settings
and to reset the JTAG sequence.

Normal mode (JTAG/HOST = LOW):

7 RESET TRST Input Whgn 'LOW, all fur!ctlonal blocks are se't to default conditions and

all digital output signals become high impedance.
When HIGH, normal operation of the device resumes.
JTAG test mode (JTAG/HOST = HIGH):

When LOW, all functional blocks are set to default and the JTAG test
sequence is reset.

When HIGH, normal operation of the JTAG test sequence resumes
after RESET_TRST is de-asserted.

D4, E4, F4 PLL_GND Input Power GND pins for the Reclocker PLL. Connect to analog GND.

D5, E5, F5,

G5 CORE_GND Input Power  GND connection for device core. Connect to digital GND.

D6, E6, F6,

G6 CORE_VDD Input Power ~ POWER connection for device core. Connect to 1.2V DC digital.

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical

b7 SW_EN Input Characteristics table for logic level threshold and compatibility.

Used to enable switch-line locking, as described in Section 4.10.1.

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Used to select JTAG test mode or host interface mode.

When JTAG/HOST is HIGH, the host interface port is configured for
JTAG test.

When JTAG/HOST is LOW, normal operation of the host interface
port resumes.

D8 JTAG/HOST Input

E1 SDI_VDD Input Power ~ POWER pin for SDI buffer. Connect to 3.3V DC analog.

E2 SDI_GND Input Power GND pin for SDI buffer. Connect to analog GND.

COMMUNICATION SIGNAL OUTPUT

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

GSPI serial data output/test data out.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test
results from the device.

E7 SDOUT_TDO Output

In host interface mode, this pin is used to read status and
configuration data from the device.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number BT

Type

Description

E8 SDIN_TDI Input

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

GSPI serial data in/test data in.

In JTAG mode (JTAG/HOST = HIGH), this pin is used to shift test data
into the device.

In host interface mode, this pin is used to write address and
configuration data words into the device.

F1 TERM Analog Input

Decoupling for internal SDI termination resistors.

F7 CS_TMS Input

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
Chip select / test mode start.

In JTAG mode (JTAG/HOST = HIGH), this pin is Test Mode Start, used
to control the operation of the JTAG test.

In host interface mode (JTAG/HOST = LOW), this pin operates as the
host interface chip select and is active LOW.

F8 SCLK_TCK Input

COMMUNICATION SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Serial data clock signal.
In JTAG mode (JTAG/HOST = HIGH), this pin is the JTAG clock.

In host interface mode (JTAG/HOST = LOW), this pin is the host
interface serial bit clock.

All JTAG/host interface addresses and data are shifted into/out of
the device synchronously with this clock.

F9, F10, H9,

H10, J8, J9,

J10, K8, K9,
K10

Output

PARALLEL DATA BUS

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

SMPTE mode (SMPTE_BYPASS = HIGH
and DVB_ASI = LOW):
Chroma data output for SD and HD
data rates; Data Stream 2 for 3G data
rate

DVB-ASI mode (SMPTE_BYPASS = LOW
and DVB_ASI = HIGH):
Not defined

Data-Through mode (SMPTE_BYPASS =
LOW andDVB_ASI = LOW):
Data output

20-bit mode
20bit/10bit = HIGH

10-bit mode

20bit/10bit = LOW Forced LOW

G3 RC_BYP Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

When this pin is LOW, the serial digital output is the buffered
version of the input serial data. When this pin is HIGH, the serial
digital output is the reclocked version of the input serial data.
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Table 1-1: Pin Descriptions (Continued)

Pin
Number

Name

Type

Description

G7

SMPTE_BYPASS

Input/Output

CONTROL SIGNAL INPUT/OUTPUT

Please refer to the Input/Output Logic parameters in the DC
Electrical Characteristics table for logic level threshold and
compatibility.

Indicates the presence of valid SMPTE data.

When the AUTO/MAN bit in the host interface register is HIGH
(Default), this pin is an OUTPUT. SMPTE_BYPASS is HIGH when the
device locks to a SMPTE compliant input. SMPTE_BYPASS is LOW
under all other conditions.

When the AUTO/MAN bit in the host interface register is LOW, this
pin is an INPUT:

No SMPTE scrambling takes place, and none of the I/O processing
features of the device are available when SMPTE_BYPASS is set
LOW.

When SMPTE_BYPASS is set HIGH, the device carries out SMPTE
scrambling and I/O processing.

When SMPTE_BYPASS and DVB_ASI are both set LOW, the device
operates in Data-Through mode.

G8

DVB_ASI

Input/Output

CONTROL SIGNAL INPUT

Please refer to the Input/Output Logic parameters in the DC
Electrical Characteristics table for logic level threshold and
compatibility.

Used to enable/disable DVB-ASI data extraction in manual mode.

When the AUTO/MAN bit in the host interface is LOW, this pin is an
input and when the DVB_ASI pin is set HIGH the device will carry out
DVB_ASI data extraction and processing. The SMPTE_BYPASS pin
must be set LOW. When SMPTE_BYPASS and DVB_ASI are both set
LOW, the device operates in Data-Through mode.

When the AUTO/MAN bit in the host interface is HIGH (default),
DVB-ASI is configured as a status output (set LOW), and DVB-ASI
input streams are not supported or recognized.

H1

BUFF_VDD

Input Power

POWER pin for the serial digital output 50Q buffer. Connect to 3.3V
DC analog.

H2

BUFF_GND

Input Power

GND pin for the cable driver buffer. Connect to analog GND.

H3

AUDIO_EN/DIS

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Enables or disables audio extraction.

H4

WCLK

Output

48kHz word clock for Audio.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

H5

TIM_861

Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to select CEA-861 timing mode.

When TIM_861 is HIGH, the device outputs CEA 861 timing signals
(HSYNC/VSYNC/DE) instead of H:V:F digital timing signals.

He6

XTAL_OUT

Digital
Output

Buffered 27MHz crystal output. Can be used to cascade the crystal
signal.
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Table 1-1: Pin Descriptions (Continued)

Pin

Number A olul Type

Description

H7 20bit/10bit Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to select the output bus width.
HIGH = 20-bit, LOW = 10-bit.

H8 IOPROC_EN/DIS Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable or disable audio and video processing features.
When IOPROC_EN is HIGH, the audio and video processing features
of the device are enabled. When IOPROC_EN is LOW, the processing
features of the device are disabled, and the device is in a
low-latency operating mode.

J1, K1 SDO, SDO Output

Serial Data Output Signal.
50Q CML buffer for interfacing to an external cable driver.

Serial digital output signal operating at 2.97Gb/s, 2.97/1.001Gb/s,
1.485Gb/s, 1.485/1.001Gb/s and 270Mb/s.

12 SDO_EN/DIS Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Used to enable/disable the serial digital output stage.

When SDO_EN/DIS is LOW, the serial digital output signals, SDO and
SDO, are both pulled HIGH.

When SDO_EN/DIS is HIGH, the serial digital output signals, SDO and
SDO, are enabled.

J3 AOUT_1/2 Output

Serial Audio Output; Channels 1 and 2.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J4 ACLK Output

64fs sample clock for audio.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J5 AOUT_5/6 Output

Serial Audio Output; Channels 5 and 6.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

J6, K6 XTAL2, XTAL1 Analog Input

Input connection for 27MHz crystal.

K2 STANDBY Input

CONTROL SIGNAL INPUT

Please refer to the Input Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

When this pin is set HIGH, the device is placed in a power-saving
mode. No data processing occurs, and the digital I/Os are powered
down.

In this mode, the serial digital output signals, SDO and SDO, are
both pulled HIGH.

K3 AOUT_3/4 Output

Serial Audio Output; Channels 3 and 4.

Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

GS2970A 3Gb/s, HD, SD SDI Receiver
Final Data Sheet Rev. 3
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Table 1-1: Pin Descriptions (Continued)

Pin

Number Name Type Description

Oversampled master clock for audio (128fs, 256fs, 512fs selectable).

K4 AMCLK Output Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.

Serial Audio Output; Channels 7 and 8.

K5 AOUT_7/8 Output Please refer to the Output Logic parameters in the DC Electrical
Characteristics table for logic level threshold and compatibility.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Value/Units
Supply Voltage, Digital Core (CORE_VDD) -0.3V to +1.5V
Supply Voltage, Digital I/O (I0_VDD) -0.3V to +4.0V
Supply Voltage, Analog 1.2V (PD_VDD, VCO_VDD) -0.3V to +1.5V
SAlii)/;I)Dlé)\/oltage, Analog 3.3V (SDI_VDD, BUFF_VDD, 0.3V to +4.0V
Input Voltage Range (digital inputs) -2.0V to +5.25V
Operating Temperature Range -20°C to +85°C
Functional Temperature Range -40°C to +85°C
Storage Temperature Range -50°C to +125°C
Peak Reflow Temperature (JEDEC J-STD-020C) 260°C

ESD Sensitivity, HBM (JESD22-A114) 2kV

Note:

Absolute Maximum Ratings are those values beyond which damage may occur. Functional
operation under these conditions or at any other condition beyond those indicated in the
AC/DC Electrical Characteristics sections is not implied.

2.2 Recommended Operating Conditions

Table 2-2: Recommended Operating Conditions

Ta =-20°C to + 85°C, unless otherwise shown.

Parameter Symbol Conditions Min Typ Max Units  Notes
Supply Voltage, Digital Core CORE_VDD - 1.14 1.2 1.26 Y, -

1.8V mode 1.71 1.8 1.89 \% -
Supply Voltage, Digital I/0O 10_VDD

3.3V mode 3.13 33 3.47 \Y -
Supply Voltage, PLL PLL_VDD - 1.14 1.2 1.26 \% -
Supply Voltage, Analog A_VDD - 3.13 33 3.47 \Y 1
Supply Voltage, Serial Digital Input SDI_VDD - 3.13 33 3.47 \Y 1
Supply Voltage, CD Buffer BUFF_VDD - 3.13 33 3.47 \Y 1
Note:

1. The 3.3V supplies must track the 3.3V supply of an external EQ and external CD.
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2.3 DC Electrical Characteristics

Table 2-3: DC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units
System
10bit 3G - 220 265 mA
20bit 3G - 215 265 mA
+1.2V Supply Current l1v2 10/20bit HD - 175 215 mA
10/20bit SD - 145 180 mA
DVB_ASI - 135 165 mA
10bit 3G - 32 34 mA
20bit 3G - 32 34 mA
+1.8V Supply Current l1vs 10/20bit HD - 20 21 mA
10/20bit SD - 6 7 mA
DVB_ASI - 6 7 mA
10bit 3G - 95 105 mA
20bit 3G - 95 105 mA
+3.3V Supply Current I3y3 10/20bit HD - 65 75 mA
10/20bit SD - 35 45 mA
DVB_ASI - 35 45 mA
10bit 3G - 380 470 mwW
20bit 3G - 350 435 mwW
10/20bit HD - 300 360 mwW
Total Device Power (I0_VDD = 1.8V) Pips 10/20bit SD - 235 305 mw
DVB_ASI - 235 305 mwW
Reset - 200 - mW
Standby - 16 44 mW
10bit 3G - 580 700 mwW
20bit 3G - 580 695 mwW
10/20bit HD - 430 530 mwW
Total Device Power (I0_VDD = 3.3V) P3p3 10/20bit SD - 290 370 mwW
DVB_ASI - 290 370 mwW
Reset - 220 - mW
Standby - 16 44 mwW
Digital I/0
J——" W e o
Input Logic HIGH Viy i.pszr;cric:r;gv IOO_'\7/SD - Io;(\)/.I;D \%
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Table 2-3: DC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units
IOL = 5mA, 1.8V _ _ 02 v
operation

Output Logic LOW Vou
IOL = 8mA, 3.3V _ _ 04 v
operation
IOH = 5mA, 1.8V 14 _ _ v
operation

Output Logic HIGH Von
IOH = 8mA, 3.3V 24 _ _ v
operation

Serial Input

. SDI_VDD SDI_VDD

Serial Input Common Mode Voltage - 50Q load 2.5 -0.7512) -(0.5512) \%

Serial Output

Serial Output Common Mode BUFF_VD BUFF_VDD BUFF_VD

Voltage - 504 load D -(0.45/2) D v

-(0.6/2) ’ -(0.35/2)

Note:

The output drive strength of the digital outputs can be programmed through the host interface. Please see Table 4-29: Video Core
Configuration and Status Registers, register 06Dh for details.
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2.4 AC Electrical Characteristics

Table 2-4: AC Electrical Characteristics

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
System
3G (Level A) 80 - 83 PCLK -
Device Latency: |
AUDIO_EN = 1, B 3G (Level B) 143 - 151 PCLK -
SMPTE mode, HD 80 - 83 PCLK -
IOPROC_EN =1
SD 50 - 55 PCLK -
3G (Level A) 44 - 48 PCLK -
Device Latency: |
AUDIO_EN =0, B 3G (Level B) 108 - 116 PCLK -
SMPTE mode, HD 44 - 48 PCLK -
IOPROC_EN =1
SD 44 - 48 PCLK -
Device Latency: 3G (Level A) 33 - 36 PCLK -
AUDIO_EN =0, - HD 33 - 36 PCLK -
SMPTE mode,
IOPROC_EN =0 SD 32 - 35 PCLK -
Device Latency: 3G (Level A) 6 - 9 PCLK -
AUDIO_EN =0, _ HD 6 - 9 PCLK -
SMPTE bypass,
IOPROC_EN =0 SD 5 - 9 PCLK -
Device Latency:
- SD 12 - 16 PCLK -
DVB-ASI
Reset Pulse Width treset - 1 - - ms -
Parallel Output
Parallel Clock Frequency frcLk - 13.5 - 148.5 MHz -
Parallel Clock Duty Cycle DCpcik - 40 - 60 % -
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
SPI 1.5 - - ns 1
3G 10-bit AUDIO 1.5 - - ns 1
6pF CLoap DBUS 0.3 - - ns 1
STAT 0.3 - - ns 1
3G 20-bit DBUS 1.0 - - ns 1
6pF CLoap STAT 1.0 - - ns 1
Output Data Hold Time (1.8V) ton :pDF l?_::; PBus 10 _ _ i 1
STAT 1.0 - - ns 1
HD 20-bit DBUS 1.0 - - ns 1
6pF CLoap STAT 1.0 - - ns 1
SD 10-bit DBUS 19.4 - - ns 1
6pF CLoap STAT 19.4 - - ns 1
SD 20-bit DBUS 38.0 - - ns 1
6pF CLoap STAT 38.0 - - ns 1
SPI 1.5 - - ns 2
3G 10-bit AUDIO 1.5 - - ns 2
6pF Coap DBUS 03 - - ns 2
STAT 0.3 - - ns 2
3G 20-bit DBUS 1.0 - - ns 2
6pF CLoap STAT 1.0 - - ns 2
Output Data Hold Time (3.3V) ton :pDF l?_::; PBYs 1o _ _ " ’
STAT 1.0 - - ns 2
HD 20-bit DBUS 1.0 - - ns 2
6pF CLoap STAT 1.0 - - ns 2
SD 10-bit DBUS 19.4 - - ns 2
6pF CLoap STAT 19.4 - - ns 2
SD 20-bit DBUS 38.0 - - ns 2
6pF CLoap STAT 38.0 - - ns 2

GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 21 of 149

Final Data Sheet Rev. 3
GENDOC-054244 July 2013


http://www.semtech.com/

Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
SPI - - 14.0 ns 3
3G 10-bit AUDIO - - 7.0 ns 3
15pF Coap DBUS - - 1.8 ns 3
STAT - - 25 ns 3
3G 20-bit DBUS - - 37 ns 3
15pF CLonp STAT - - 4.4 ns 3
Output Data Delay Time (1.8V) tod 1?5,;18:::; > - - > - :
STAT - - 44 ns 3
HD 20-bit DBUS - - 3.7 ns ’
15pF CLonp STAT - - 4.4 ns 3
SD 10-bit DBUS - - 222 ns 3
15pF Coap STAT - - 22.2 ns 3
SD 20-bit DBUS - - 410 ns :
15pF Coap STAT - - 41.0 ns 3
SPI - - 14.0 ns 4
3G 10-bit AUDIO - - 7.0 ns 4
15pF CLonp DBUS - - 1.9 ns 4
STAT - - 2.2 ns 4
3G 20-bit DBUS - - 37 ns 4
15pF Cloap STAT - - 4.1 ns 4
Output Data Delay Time (3.3V) tod 1?5,:18:2:[) > - - > - -
STAT - - 4.1 ns 4
HD 20-bit DBUS - - 37 ns 4
15pF Coap STAT - - 4.1 ns 4
SD 10-bit DBUS - - 22 ns 4
15pF Coap STAT - - 22.2 ns 4
SD 20-bit DBUS - - 410 ns 4
15pF Coap STAT - - 41.0 ns 4
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
STAT - - 0.4 ns 1
3G 10-bit
DBUS - - 0.3 ns 1
6pF Cloap
AUDIO - - 0.6 ns 1
STAT - - 0.4 ns 1
All other
modes DBUS - - 0.4 ns 1
6pF Cloap
AUDIO - - 0.6 ns 1
Output Data Rise/Fall Time (1.8V) t/ts
STAT - - 1.5 ns 3
3G 10-bit
15pF CLoap DBUS - - 1.1 ns 3
AUDIO - - 2.3 ns 3
STAT - - 1.5 ns 3
All other
modes DBUS - - 1.4 ns 3
15pF CLoap
AUDIO - - 2.3 ns 3
STAT - - 0.5 ns 2
3G 10-bit
6pF CLonp DBUS - - 0.4 ns 2
AUDIO - - 0.6 ns 2
Output Data Rise/Fall Time (3.3V) t/ts
STAT - - 0.5 ns 2
All other
modes DBUS - - 0.4 ns 2
6pF Cloap
AUDIO - - 0.6 ns 2
STAT - - 1.6 ns 4
3G 10-bit DBUS 15 ns 4
15pF CLoap )
AUDIO - - 2.2 ns 4
Output Data Rise/Fall Time (3.3V) t/ts
STAT - - 1.6 ns 4
All other
modes DBUS - - 1.4 ns 4
15pF CLoap
AUDIO - - 2.2 ns 4

Serial Digital Input

Serial Input Data Rate DRgp, - 0.27 - 2.97 Gb/s -
Serial Input Swing AVspy D'ffere"t;gg‘é‘“th 1002 500 800 1100 mVp, -
Nominal Square
Serial Input Jitter Tolerance uT loop wave 0.7 0.8 - ul -
bandwidth mod.
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes
Serial Digital Output
Serial Output Data Rate DRspo - 0.27 - 2.97 Gb/s -
Serial Output Swing AVgpo ~ Differential with 1002 55, - 600 MV, -
load
Serial Output Rise Time
t - - - -
20% ~ 80% spo 180 ps
Serial Output Fall Time
tf - - _ _
20% ~ 80% SbO 180 ps
SMPTE c9|our bar 3G _ _ 100 ps _
signal
Serial Output Intrinsic Jitter toy SMPTE colour bar HD - - 100 ps -
signal
SMPTE cglour bar SD : _ 400 ps :
signal
3G - 10 - ps -
Serial Output Duty Cycle Distortion DCDspp HD - 10 - ps -
SD - 20 - ps -
Synchronous lock time - - - - 25 us -
Manual mode, noise
immunity disabled 100 - 350 us -
Asynchronous lock time - .Auto r'r)ode', noise 100 _ 600 us 5
immunity disabled
Noise immunity enabled 100 - 1200 us 5
Lock time from power-up - After 20 minutes at -20°C - 325 ms -
GSPI
GSPI Input Clock Frequency fsck - - 60 MHz 5
GSPI Input Clock Duty Cycle DCsc 40 50 60 % 5
GSPI Input Data Setup Time - 1.5 - - ns 5
GSPI Input Data Hold Time - 1.5 - - ns 5
50% levels
GSPI Output Data Hold Time - 3.3V or 1.8V operation 1.5 - - ns 5
CS low before SCLK rising edge - 1.5 - - ns 5
Time between end of command
word (or data in Auto-Increment _ 371 _ _ ns 5
mode) and the first SCLK of the ’
following data word - write cycle
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Table 2-4: AC Electrical Characteristics (Continued)

Guaranteed over recommended operating conditions unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Units Notes

Time between end of command
word (or data in Auto-Increment

mode) and the first SCLK of the - 50% levels 148.4 - - ns 5
following data word - read cycle 3.3V or 1.8V operation
CS high after SCLK falling edge - 37.1 - - ns 5
Notes:
1. 1.89V and 0°C.
2. 3.47V and 0°C.
3. 1.71V and 85°C
4. 3.13V and 85°C
5. Timing parameters defined in Section 4.20.3
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3. Input/Output Circuits

10_vDD

.
hd

4

Figure 3-1: Digital Input Pin with Schmitt Trigger (20bit/10bit, AUDIO_EN/DIS,
CS_TMS, SW_EN, IOPROC_EN/DIS, JTAG/HOST, RC_BYP, RESET_TRST,
SCLK_TCK, SDIN_TDI, SDO_EN/DIS, STANDBY, TIM_861)

2000
——/\/\/\—e—OOutput Pin

\

Figure 3-2: Bidirectional Digital Input/Output Pin - Configured to Output
unless in Reset Mode. (ACLK, AMCLK, AOUT_1/2, AOUT_3/4, AOUT_5/6,
AOUT_7/8, DVB_ASI, SMPTE_BYPASS, WCLK)
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2000
——/\/\V—e—O Output Pin

\

Figure 3-3: Bidirectional Digital Input/Output Pin with programmable drive
strength. These pins are configured to output unless in Reset Mode; in which
case they are high-impedance. The drive strength can be set by writing to
address 06Dh in the host interface register. (DOUTO, DOUT1, DOUT2, DOUTS3,
DOUT4, DOUTS5, DOUT6, DOUT7, DOUTS8, DOUTY9, SDOUT_TDO, STATO, STAT1,
STAT2, STAT3, STAT4, STAT5, XTAL_OUT, DOUT10, DOUT11, DOUT12,
DOUT13, DOUT14, DOUT15, DOUT16, DOUT17, DOUT18, DOUT19, PCLK)

XTAL1

XTAL2

XTAL_OUT O <,I

Figure 3-4: XTAL1/XTAL2/XTAL_OUT

A_VDD

_|

2kQ

VBG
50Q

_|
_|

Figure 3-5: VBG
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SDI_VDD

Out <0>

Out <1>

LB_CONT

Figure 3-6: LB_CONT

PLL_VDD

250

250

Figure 3-7: Loop Filter

spI I_

50Q

TERM

50Q

SDI o

?516 VDD?

Figure 3-8: SDI/SDI and TERM

BUFF_VDD
% 500 éSOQ

o SDO
¢—————o5Do

—,
T

Figure 3-9: SDO/SDO
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4. Detailed Description

4.1 Functional Overview

The GS2970A is a multi-rate, multi-standard receiver with integrated SMPTE video
processing as well as an integrated audio de-embedder, compliant with SMPTE ST 425,
SMPTE ST 424, SMPTE ST 292 and SMPTE ST 259-C signals. When used in conjunction
with Semtech's 3Gb/s-capable equalizers, a complete receive solution that supports full
bandwidth 1080p video at 2.97Gb/s can be realized.

The GS2970A includes an integrated reclocker, serial data loop through output, robust
serial-to-parallel conversion, integrated SMPTE video processing, and additional
processing functions such as audio extraction, ancillary data extraction, EDH support,
and DVB-ASI decoding.

The device supports four distinct modes of operation that can be set through external
device pins or by programming internal registers through the host interface; SMPTE
mode, Data-Through mode, DVB-ASI mode and Standby mode.

In SMPTE mode, all video processing features, ancillary data extraction, and audio
de-embedding features are enabled by default.

In DVB-ASI mode, the GS2970A carries out 8b/10b decoding and generates 10-bit
parallel DVB-ASI compliant data.

In Data-Through mode, the device operates as a simple serial to parallel converter. No
additional processing features are enabled.

Standby mode is the low power consumption mode of the device. In this mode, the
internal reclocker will unlock, and the internal configuration registers will not be
accessible through the host interface.

The GS2970A includes a JTAG interface for boundary scan testing.

4.2 SMPTE ST 425 Mapping - 3G Level A and Level B Formats

4.2.1 Level A Mapping

Directimage format mapping - the mapping structure used to define 1080p/50/59.94/60
4:2:2 YCbCr 10 bit data, as supported by the GS2970A. See Figure 4-1:

Data Stream 1|
M

Active Video

Data Stream 2 [ix
M

Figure 4-1: Level A Mapping
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4.2.2 Level B Mapping

The 2 x 292 HD SDl interface - this can be two distinct links running at 1.5Gb/s or one
3Gb/s link formatted according to SMPTE ST 292 on two 10-bit links (Y/C interleaved).
For 1080p/50/59.94/60 4:2:2 video formats, each link should be line-interleaved as per
SMPTE ST 372. See Figure 4-2:

multiplexed Y/C data

1
1
1
1
1
1
1

Data Stream 1|u
("Link A")

3FF

3

0

0

0

0

X

X

L

L
Audio datal
Audio datal
Audio data|
Audio data|
Audio data|
Audio data|

2]
2]
2]
2]
2]
2]
2]

Data Stream 2
("Link 2")

3FF
3
0
0
0
0
3FF
FF
00
00
00
00
XYZ
XYZ

Audio datal
Audio datal
Audio datal
Audio datal
Audio datal
Audio datal
Audio datal
Audio datal

“double” TRS headers from
interleaved HD-SDI;

Figure 4-2: Level B Mapping

The GS2970A distinguishes between Level A and Level B mappings at 3Gb/s. When
Level B data is detected, each 10-bit link is demultiplexed into its individual component
streams, and most video processing features, including error detection and correction
are enabled separately for Data Stream 1 and Data Stream 2 (Link A and Link B,
respectively). Note that audio demultiplexing and ancillary data extraction can only be
enabled for one link for 3Gb/s Level B data. Data Stream 1 or Data Stream 2 can be
selected via the host interface.

4.3 Serial Digital Input

The GS2970A can accept serial digital inputs compliant with SMPTE ST 424,
SMPTE ST 292 and SMPTE ST 259-C. The serial digital input buffer features 50Q2 input
termination and can be DC-coupled to Semtech's 3Gb/s-capable equalizers.

4.4 Serial Digital Loop-Through Output

The GS2970A contains a 100Q2 differential serial output buffer which can be configured
to output either a retimed or a buffered version of the serial digital input. The SDO and
SDO outputs of this buffer can interface directly to a 3Gb/s-capable, SMPTE compliant
Semtech cable driver. See 5.1 Typical Application Circuit on page 144.

When the RC_BYP pin is set HIGH, the serial digital output is the re-timed version of the
serial input.

When the RC_BYP pin is set LOW, the serial digital output is simply the buffered version
of the serial input, bypassing the internal reclocker.

The output can be disabled by setting the SDO_EN/DIS pin LOW. The output is also
disabled when the STANDBY pin is asserted HIGH. When the output is disabled, both
SDO and SDO pins are set to VDD and remain static.

GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 30 of 149
Final Data Sheet Rev.3
GENDOC-054244 July 2013


http://www.semtech.com/

The SDO output is muted when the RC_BYP pin is set HIGH and the PLL is unlocked
(LOCKED pin is LOW). When muted, the output is held static at logic ‘0’ or logic ‘1.

Table 4-1: Serial Digital Output

SDO_EN/DIS  RC_BYP SDO/SDO
0 X Disabled
1 1 Re-timed
1 0 Buffered (not re-timed)

Note: the serial digital output is muted when the GS2970A is unlocked.

4.5 Serial Digital Reclocker

The GS2970A includes both a PLL stage and a sampling stage.
The PLL is comprised of two distinct loops:

e A coarse frequency acquisition loop sets the centre frequency of the integrated
Voltage Controlled Oscillator (VCO) using an external 27MHz reference clock

e Afine frequency and phase locked loop aligns the VCO’s phase and frequency to
the input serial digital stream

The frequency lock loop results in a very fast lock time.

The sampling stage re-times the serial digital input with the locked VCO clock. This
generates a clean serial digital stream, which may be output on the SDO/SDO output
pins and converted to parallel data for further processing. Parallel data is not affected by
RC_BYP. Only the SDO is affected by this pin.

4.5.1 PLL Loop Bandwidth

The fine frequency and phase lock loop in the GS2970A reclocker is non-linear. The PLL
loop bandwidth scales with the jitter amplitude of the input data stream; automatically
reduces bandwidth in response to higher jitter. This allows the PLL to reject more of the
jitter in the input data stream and produce a very clean reclocked output.

The loop bandwidth of the GS2970A PLL is defined with 0.2UI input jitter. The
bandwidth is controlled by the LB_CONT pin. Under nominal conditions, with the
LB_CONT pin floating and 0.2UI input jitter applied, the loop bandwidth is set to 1/1000
of the frequency of the input data stream. Connecting the LB_CONT pin to 3.3V reduces
the bandwidth to half of the nominal setting. Connecting the LB_CONT pin to GND
increases the bandwidth to double the nominal setting. Table 4-2 below summarizes this
information.
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Table 4-2: PLL Loop Bandwidth

Input Data Rate LB_CONT Pin Connection Loop Bandwidth (MHz)"

3.3v 0.135

SD Floating 0.27
ov 0.54
3.3v 0.75

HD Floating 1.5
ov 3.0
3.3v 1.5

3G Floating 3.0
ov 6.0

"Measured with 0.2Ul input jitter applied

4.6 External Crystal/Reference Clock

The GS2970A requires an external 27MHz reference clock for correct operation. This
reference clock is generated by connecting a crystal to the XTAL1 and XTAL2 pins of the
device. See Application Reference Design on page 144. Table 4-3 shows XTAL
characteristics.

Alternately, a 27MHz external clock source can be connected to the XTAL1 pin of the
device, as shown in Figure 4-3.

The frequency variation of the crystal including aging, supply and temperature
variation, should be less than +/-100ppm.

The equivalent series resistance (or motional resistance) should be a maximum of 50€.

The external crystal is used in the frequency acquisition process. It has no impact on the
output jitter performance of the part when the part is locked to incoming data. Because
of this, the only key parameter is the frequency variation of the crystal that is stated
above.
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External Crystal Connection External Clock Source Connection
16pF
I I K6l xTAL1 > K6 xran
External
Clock
— =
I I ) raL2 NC H XTAL2
16pF
- Notes:

1. Capacitor values listed represent the total capacitance,
including discrete capacitance and parasitic board capacitance.

2.XTAL1 serves as an input, which may alternatively accept a 27MHz clock
source.

Figure 4-3: 27MHz Clock Sources

Table 4-3: Input Clock Requirements

Parameter Min Typ Max Units
K/TSU Low Level Input Voltage B B 20% of VDD_ IO v
aﬁ:;:i?/:\)l‘em Input 80% of VDDIO - - v
XTAL1 Input Slew Rate 2 - - V/ns
XTALI to XOUT prop. Deloy 3 r 23 s
XTAL1 to XOUT Prop. Delay 13 16 23 ns

(Low to High)

Note:

Valid when the cell is used to buffer an external clock source which is connected to the XTAL1 pin, then nothing
should be connected to the XTAL2 pin.
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4.7 Lock Detect

The LOCKED output signal is available by default on the STAT3 output pin, but may be
programmed to be output through any one of the six programmable multi-functional
pins of the device: STAT[5:0].

The LOCKED output signal is set HIGH by the Lock Detect block under the following
conditions:

Table 4-4: Lock Detect Conditions

Mode of Operation

Mode Setting

Condition for Locked

Data-Through Mode

SMPTE_BYPASS = LOW
DVB_ASI = LOW

Reclocker PLL is locked.

SMPTE Mode

SMPTE_BYPASS = HIGH
DVB_ASI = LOW

Reclocker PLL is locked. Two
consecutive TRS words are detected in
a two-line window.

SMPTE Mode with Lock
Noise-Immunity
Enabled

SMPTE_BYPASS = HIGH
DVB_ASI = LOW
Bit 0x085[10] set to 1
AUTO/MAN = HIGH

Reclocker PLL is locked. Two
consecutive TRS words are detected in
a two-line window. The last two
detected TRS words must have the
same alignment.

Note: Auto mode only. Not supported
in Manual mode.

DVB_ASI Mode

SMPTE_BYPASS = LOW
DVB_ASI = HIGH
Bit AUTO/MAN = LOW

Reclocker PLL is locked. 32 consecutive
DVB_ASI words with no errors are
detected within a 128-word window.

Note 1: The part will lock into ASI in Auto mode, but could falsely unlock for some ASI
input patterns.

Note 2: In Standby mode, the reclocker PLL unlocks. However, the LOCKED signal
retains whatever state it previously held. So, if before Standby assertion, the LOCKED
signal is HIGH, then during standby, it remains HIGH regardless of the status of the PLL.

4.7.1 Asynchronous Lock

The lock detection algorithm is a continuous process, beginning at device power-up or
after a system reset. It continues until the device is powered down or held in reset.

The device first determines if a valid serial digital input signal has been presented to the
device. If no valid serial data stream has been detected, the serial data into the device is
considered invalid, and the LOCKED signal is LOW.

Once a valid input signal has been detected, the asynchronous lock algorithm enters a
“hunt” phase, in which the device attempts to detect the presence of either TRS words or
DVB-ASI sync words.

By default, the device powers up in auto mode (the AUTO/MAN bit in the host interface
is set HIGH). In this mode, the device operating frequency toggles between 3G, HD and
SD rates as it attempts to lock to the incoming data rate. The PCLK output continues to
operate, and the frequency may switch between 148.5MHz, 74.25MHz, 27MHz and
13.5MHz.
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When the device is operating in manual mode (AUTO/MAN bit in the host interface is
LOW), the operating frequency needs to be set through the host interface using the
RATE_DET][1:0] bits. In this mode, the asynchronous lock algorithm does not toggle the
operating rate of the device and attempts to lock within a single standard. Lock is

achieved within three lines of the selected standard.

4.7.2 Signal Interruption

The device tolerates a signal interruption of up to 10us without unlocking, as long as no
TRS words are deleted by this interruption. If a signal interruption of greater than 10us
is detected, the lock detection algorithm may lose the current data rate, and LOCKED
will de-assert until the data rate is re-acquired by the lock detection block.

4.8 SMPTE Functionality

4.8.1 Descrambling and Word Alignment

The GS2970A performs NRZI to NRZ decoding and data descrambling according to
SMPTE ST 424/SMPTE ST 292/SMPTE ST 259-C and word aligns the data to TRS sync
words.

When operating in manual mode (AUTO/MAN = LOW), the device only carries out
SMPTE decoding, descrambling and word alignment when the SMPTE_BYPASS pin s set
HIGH and the DVB_ASI pin is set LOW.

When operating in Auto mode (AUTO/MAN = HIGH), the GS2970A carries out
descrambling and word alignment to enable the detection of TRS sync words. When two
consecutive valid TRS words (SAV and EAV), with the same bit alignment have been
detected, the device word-aligns the data to the TRS ID words.

TRSID word detection is a continuous process. The device remains in SMPTE mode until
TRS ID words fail to be detected.

Note 1: Both 8-bit and 10-bit TRS headers are identified by the device.

Note 2: In 3G Level B mode, the device only supports Data Stream 1 and Data Stream 2
having the same bit width (i.e. both data streams contain 8-bit data, or both data streams
contain 10-bit data). If the bit widths between the two data streams are different, the
GS2970A cannot word align the input stream, and switches in Data-Through mode.
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4.9 Parallel Data Outputs

The parallel data outputs are aligned to the rising edge of the PCLK.

4.9.1 Parallel Data Bus Buffers

The parallel data bus, status signal outputs and control signal input pins are all
connected to high-impedance buffers.

The device supports 1.8 or 3.3V (LVTTL and LVCMOS levels) supplied at the IO_VDD and
IO_GND pins.

All output buffers (including the PCLK output), are set to high-impedance in Reset mode
(RESET_TRST = LOW).

1/0 Timing Specs:

10-bit SDR Mode:

|
I 6.734ns (HD 10-bit)
| 37.037ns (SD 10-bit)

DBUS[19:10]

Rl

i

Cr0

: 80% :80%
PCLK_OUT v/ N\
| 20% | 20%

Htoh

«———»—tod

tr

tf

10bHD Mode
3.3V .8V
toh |tr/tf (min)  C g tod  [tr/tf (max)  Cio.g toh  [tr/tf (min)]  Co.g tod  |tr/tf (max)  C..
dbus 1.000ns | 0.400ns 6 oF 3.700ns | 1.400ns 15 oF 1.000ns | 0.400ns 6 oF 3.700ns | 1.400ns 15 oF
stat 1.000ns | 0.500ns P ["4.100ns [ 1.600ns P*_I.000ns | 0.400ns | °P" ["4.400ns [ 1.500ns P
10bSD Mode
3.3V .8V
toh  |tr/tf (min)  Cioas tod  [tr/tf (max)]  Ciea toh |tr/tf (min)  Cioas tod  [tr/tf (max)  Cioa
dbus 19.400ns | 0.400ns 6 OF 22.200ns | 1.400ns 15 oF 19.400ns | 0.400ns 6 oF 22.200ns| 1.400ns 15 oF
stat 19.400ns | 0.500ns P"  [22.200ns] 1.600ns P" [19.400ns [ 0.400ns P" [22.200ns] 1.500ns P
Figure 4-4: PCLK to Data and Control Signal Output Timing - SDR Mode 1
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I/0 Timing Specs:

20-bit SDR Mode: 6.734ns (3G 20-bit)
— 13.468ns (HD 20-bit
74.074ns (SD 20-bit)

DBUS[19:10] YO Y1 W Y2 W Y3
|

DBUS[9:0] Cb0 W Cr0 W Cb1 W Cr1
|

Vo 1= 80% I80%
PCLK_OUT Lo /) N\
ron 20% 14— 20%
| RS
]

iﬂ—b‘»toh tr tf
«——»—tod
20b3G and 20bHD Modes
3.3V, 1.8V,
toh tr/tf (min)]  Cug tod  |tr/tf (max Coaa toh tr/tf (min)] G tod  |tr/tf (max G
dbus 1.000ns | 0.400ns 6 OF 3.700ns | 1.400ns 15 oF 1.000ns | 0.400ns 6 OF 3.700ns | 1.400ns 15 oF
stat 1.000ns | 0.500ns P*  ["4.100ns | 1.600ns P* 1™1.000ns | 0.400ns P*  ["4.400ns | 1.500ns p
20bSD Mode
3.3V 1.8V
toh  [tr/tf (min)]  Cews tod  |tr/tf (max Cioad toh  |tr/tf (min)]  Cews tod  [tr/tf (max Cioaa
dbus 38.000ns | 0.400ns 6 OF 41.000ns | 1.400ns 15 oF 38.000ns | 0.400ns 6 OF 41.000ns | 1.400ns 15 oF
stat 38.000ns | 0.500ns P*  [41.000ns | 1.600ns P" [38.000ns [ 0.400ns P*  [41.000ns | 1.500ns p
Figure 4-5: PCLK to Data and Control Signal Output Timing - SDR Mode 2
I/0 Timing Specs:
DDR Mode:
| |
I<76.734n54>!
3.367ns :
oo 1o 1
DBUS[19:10] : Yo cro W Y1 W Cb1 W Y2 W cr W Y3
|
) 1 I
[T T |
[ [
[ 1
[ o
o o
| [
PCLK_OUT ! { : :
1
«——>»—tod '«——>»—tod
10b3G Mode
3.3V, 1.8V
toh  |tr/tf (min)]  Cioag tod  [trAf (max)]  Ciows toh  [tr/tf (min)]  Ciea tod [trtf (max)  Cius
dbus 0.450ns | 0.400ns 6 oF 1.900ns [ 1.500ns 15 oF 0.400ns | 0.300ns 6 oF 1.800ns | 1.100ns 15 oF
stat 0.450ns | 0.500ns p 2.200ns | 1.600ns P* [T0.450ns | 0.400ns p 2.500ns | 1.500ns p
Figure 4-6: PCLK to Data and Control Signal Output Timing - DDR Mode
GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 37 of 149

Final Data Sheet Rev. 3
GENDOC-054244 July 2013


http://www.semtech.com/

The GS2970A has a 20-bit output parallel bus, which can be configured for different
output formats as shown in Table 4-5.

Table 4-5: GS2970A Output Video Data Format Selections

Pin/Register Bit Settings

Output Data
— DOUTI[9:0 DOUT[19:10
Format 20BIT RATE_ RATE_ SMPTE_ DVB-ASI el ! ]
/10BIT SELO SEL1 BYPASS
20-bit
demultiplexed HD HIGH LOW LOW HIGH LOW Chroma Luma
format
20-bit data output HIGH LOW LOW LOW LOW DATA DATA
HD format
20-bit
demultiplexed SD HIGH HIGH X HIGH LOW Chroma Luma
format
20-bit data output HIGH HIGH X LOW LOW DATA DATA
SD format
10-bit multiplexed . Data Stream One/
3¢ DDR format LOW LOW HIGH HIGH LoW Driven LOW Dota S
10-bit multiplexed LOwW LOW LOW HIGH LOW Driven LOW Luma/Chroma
HD format
10-bit data output LOW LOW LOW LOW LOW Driven LOW DATA
HD format
10-bit multiplexed Low HIGH X HIGH LOwW Driven LOW Luma/Chroma
SD format
10-bit data output LOwW HIGH X LOW LOW Driven LOW DATA
SD format
20-bit
demultiplexed 3G HIGH LOwW HIGH HIGH LOwW Data Stream Two* Data Stream One*
format
DOUT19 = WORD_ERR
DOUT18 = SYNC_OUT
DOUT17 = H_OUT
DOUT16 = G_OUT
DVB-ASI format LOW HIGH X - HIGH DOUT1S = F_OUT

DOUT14 = E_OUT
DOUT13 =D_OUT
DOUT12 =C_OUT
DOUT11 =B_OUT
DOUT10 = A_OUT

*In 3G Mode, the data streams can be swapped at the output through the host interface.
Note: When in Auto Mode, swap RATE_SEL with RATE_DET.
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4.9.2 Parallel Output in SMPTE Mode

When the device is operating in SMPTE mode (SMPTE_BYPASS = HIGH and
DVB_ASI = LOW), data is output in either Multiplexed or Demultiplexed form
depending on the setting of the 20bit/10bit pin.

When operating in 20-bit mode (20bit/10bit = HIGH), the output data is demultiplexed
Luma and Chroma data for SD and HD data rates, and Data Stream 1 and Data Stream 2
for the 3G data.

When operating in 10-bit mode (20bit/10bit = LOW), the output data is multiplexed
Luma and Chroma data for SD and HD data rates, and multiplexed Data Stream 1 and
Data Stream 2 for the 3G data. In this mode, the data is presented on the DOUT[19:10]
pins, with DOUT[9:0] being forced LOW.

4.9.3 Parallel Output in DVB-ASI Mode

In DVB-ASI mode, the 20bit/10bit pin must be set LOW to configure the output parallel
bus for 10-bit operation.

DVB-ASI mode is enabled when the AUTO/MAN bitis LOW, SMPTE_BYPASS pin is LOW
and the DVB_ASI pin is HIGH.

The extracted 8-bit data is presented on DOUT[17:10] such that DOUT[17:10] = HOUT ~
AOUT, where AOUT is the least significant bit of the decoded transport stream data.

In addition, the DOUT19 and DOUT18 pins are configured as DVB-ASI status signals
WORDERR and SYNCOUT respectively.

SYNCOUT is HIGH whenever a K28.5 sync character is output from the device.

WORDERR is HIGH whenever the device has detected a running disparity error or
illegal code word.

4.9.4 Parallel Output in Data-Through Mode
This mode is enabled when the SMPTE_BYPASS and DVB_ASI pins are LOW.

In this mode, data is passed to the output bus without any decoding, descrambling or
word-alignment.

The output data width (10-bit or 20-bit) is controlled by the setting of the 20bit/10bit pin.

Note: In order to use Data-Through Mode, a 3G-B input signal must not be connected at
the input of the device when the switch is made from Auto Mode to Data-Through Mode.

4.9.5 Parallel Output Clock (PCLK)

The frequency of the PCLK output signal of the GS2970A is determined by the output
data rate and the 20bit/10bit pin setting. Table 4-6 lists the output signal formats
according to the data format selected in Manual mode (AUTO/MAN bit in the host
interface is set LOW), or detected in Auto mode (AUTO/MAN bit in the host interface is
set HIGH).

GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 39 of 149
Final Data Sheet Rev. 3
GENDOC-054244 July 2013


http://www.semtech.com/

Table 4-6: GS2970A PCLK Output Rates

Pin/Control Bit Settings
Output Data

__ PCLK Rate
Format 20bit/ SMPTE_
10bit RATE_DETO RATE_DET1 BYPASS DVB-ASI
20-bit demultiplexed 74.25 or
HD format HIGH Low LOW HIGH Low 74.25/1.001MHz
20-bit data output 74.25 or
HD format HIGH Low Low Low Low 74.25/1.001MHz
20-bit demultiplexed HIGH HIGH X HIGH LOW 13.5MHz
SD format
20-bit data output HIGH HIGH X Low Low 13.5MHz
SD format
20-bit demultiplexed 148.5 or
3G format HIGH Low HIGH HIGH Low 148.5/1.001MHz
10-bit multiplexed 148.5 or
3G DDR format Low Low HIGH HIGH Low 148.5/1.001MHz
10-bit multiplexed 148.5 or
HD format Low Low LOW HIGH Low 148.5/1.001MHz
10-bit data output 148.5 or
HD format Low Low Low Low Low 148.5/1.001MHz
10-bit multiplexed LOW HIGH X HIGH LOW 27MHz
SD format
10-bit data output Low HIGH X Low Low 27MHz
SD format
10-bit ASI output Low HIGH X Low HIGH 27MHz
SD format
4.9.6 DDR Parallel Clock Timing
The GS2970A has the ability to transmit 10-bit parallel video data with a DDR
(Dual Data Rate) pixel clock over a single-ended interface. DDR Mode can be enabled
when the SDI data bandwidth is 3Gb/s. In this case, the 10-bit parallel data rate is
297Mb/s, and the frequency of the DDR clock is 148.5MHz (10-bit output in 3G mode).
The DDR pixel clock avoids the need to operate a high-drive pixel clock at 297MHz. This
reduces power consumption, clock drive strength, and noise generation, and precludes
from generating excessive EMI had PCLK on the board have to run at 297MHz. It also
enables easier board routing and avoids the need to use the higher-speed I/0Os on FPGAs,
which may require more expensive speed grades.
Figure 4-7 and Figure 4-8 show how the DDR interface operates. The pixel clock is
transmitted at half the data rate, and the interleaved data is sampled at the receiver on
both clock edges.
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20-bit bus
(transition rate = 74.25MHz)

| |
10-bit bus
(transition rate = 148.5MHz)
| |
WAVAWAWAWAWAWAWAWAWE

PCLK

(148.5MHz) 1

Figure 4-7: DDR Video Interface - 3G Level A

20-bit bus
(transition rate = 74.25MHz)

DOUTO[9:0]
Data Stream 1

DOUT1[9:0]
Data Stream 2|

P 10-bit bus
! ! [transition rate = 148.5MHz)

Pk A M
arEvest R RVAVARAVARAVAVAYA
Figure 4-8: DDR Video Interface - 3G Level B

The GS2970A has the ability to shift the Setup/Hold window on the receive interface, by
using an on-chip delay line to shift the phase of PCLK with respect to the data bus.

The timing of the PCLK output, relative to the data, can be adjusted through the host
interface registers. Address 06Ch contains the delay line controls:

Bit[5] (DEL_LINE_CLK_SEL) is a coarse delay adjustment that selects between the
default (nominal) PCLK phase and a quadrature phase, for a 90° phase shift.

Bits[4:0] (DEL_LINE_OFFSET) comprise a fine delay adjustment to shift the PCLK in
40ps increments (typical conditions). The maximum fine delay adjustment is
approximately 1.2ns under nominal conditions.

An example delay adjustment over min/typ/max conditions is illustrated in Figure 4-9.
The target delay is 0.84ns under typical conditions (approximately 45° PCLK phase
shift), and requires a control word setting of 0x0014 for address 0x006C.
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90° phase shift

6.734ns |

3.367ns

_————————— _————————

-

—* 0.842ns -L offset [5] = 1 (90° phase shift)

Typical 45° phase shift

6.734ns T

3.367ns 1.6I§4ns—>

0.58ns
delay

74___
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Ranges: (Typ) :
1

[}

1.38ns
delay

S R N
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Figure 4-9: Delay Adjustment Ranges

4.10 Timing Signal Generator

The GS2970A has an internal timing signal generator which is used to generate digital
FVH timing reference signals, to detect and correct certain error conditions and
automatic video standard detection.

The timing signal generator is only operational in SMPTE mode
(SMPTE_BYPASS = HIGH).

The timing signal generator consists of a number of counters and comparators operating
at video pixel and video line rates. These counters maintain information about the total
line length, active line length, total number of lines per field/frame and total active lines
per field/frame for the received video standard.

It takes one video frame to obtain full synchronization to the received video standard.

Note: Both 8-bit and 10-bit TRS words are identified by the device. Once
synchronization has been achieved, the timing signal generator continues to monitor
the received TRS timing information to maintain synchronization.

The timing signal generator re-synchronizes all pixel and line based counters on every
received TRS ID. Note that for correct operation of the timing signal generator, the
SW_EN input pin must be set LOW, unless manual synchronous switching is enabled
(Section 4.10.1).
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4.10.1 Manual Switch Line Lock Handling

The principle of switch line lock handling is that the switching of synchronous video
sources will only disturb the horizontal timing and alignment, whereas the vertical
timing remains in synchronization - i.e. switching between video sources of the same
format.

To account for the horizontal disturbance caused by a synchronous switch, the word
alignment block and timing signal generator automatically re-synchronizes to the new
timing immediately if the synchronous switch happens during the designated switch
line, as defined in SMPTE recommended practice RP168-2002.

The device samples the SW_EN pin on every PCLK cycle. When a Logic LOW to HIGH
transition on this pin is detected anywhere within the active line, the word alignment
block and timing signal generator re-synchronize immediately to the next TRS word.

This allows the system to force immediate lock on any line, if the switch point is
non-standard.

To ensure proper switch line lock handling, the SW_EN signal should be asserted HIGH
anywhere within the active portion of the line on which the switch has taken place, and
should be held HIGH for approximately one video line. After this time period, SW_EN
should be de-asserted. SW_EN should be held LOW during normal device operation.

Note: It is the rising edge of the SW_EN signal, which generates the switch line lock
re-synchronization. This edge must be in the active portion of the line containing the
video switch point.

l Switch point

Video source 1 | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |

¥

Video source 2 | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |

*switch video source 1to 2

DATA IN | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |
DATA OUT | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |
- -
TRS position i i

SW_EN \

Re-synchronization

l Switch point

Video source 1 | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |

L]

Video source 2 | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |

+ switch video source 2 to 1

DATA IN | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |
DATA OUT | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV | ACTIVE PICTURE | EAV | ANC | SAV |
TRS position & i

SW_EN

Re-synchronization

Figure 4-10: Switch Line Locking on a Non-Standard Switch Line
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4.10.2 Automatic Switch Line Lock Handling

The synchronous switch point is defined for all major video standards in

SMPTE RP168-2002. The device automatically re-synchronizes the word alignment
block and timing signal generator at the switch point, based on the detected video
standard.

The device, as described in Section 4.10.1 and Figure 4-10 above, implements the
re-synchronization process automatically, every field/frame. The switch line is defined
as follows:

For 525 line interlaced systems: resynchronization takes place at then end of lines 10 & 273
For 525 line progressive systems: resynchronization takes place at then end of line 10

For 625 line interlaced systems: resynchronization takes place at then end of lines 6 & 319
For 625 line progressive systems: resynchronization takes place at then end of line 6

For 750 line progressive systems: resynchronization takes place at then end of line 7

For 1125 line interlaced systems: resynchronization takes place at then end of lines 7 & 568

For 1125 line progressive systems: resynchronization takes place at then end of line 7

Note: Unless indicated by SMPTE ST 352 payload identifier packets, the GS2970A does
not distinguish between 1125-line progressive segmented-frame (PsF) video and
1125-line interlaced video operating at 25 or 30fps. However. PsF video operating at
241ps is detected by the device.

A tull list of all major video standards and switching lines is shown in Table 4-7.

4.10.3 Switch Line Lock Handling During Level B to Level A Conversion

When 3G data is detected by the GS2970A, and Level B to Level A conversion is enabled,
the device only supports a limited phase offset between two synchronous video sources
if a synchronous switch is implemented.

If the synchronous switch point results in an “extended” active video period, the
GS2970A only re-synchronizes to the following TRS ID if the phase difference between
the two sources is less than or equal to 10us. If the phase difference is greater than 10us,
the GS2970A takes one additional line to re-synchronize. In this case, the user may
observe a missing H pulse on the line following the switch line, on the H timing output.

Note that this 10us constraint is only valid when Level B to Level A conversion is
enabled, and only when the synchronous switch point results in an extended active
video area.
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Table 4-7: Switch Line Position for Digital Systems

Svstem Frame Rate Pixel Structure Signal Parallel Serial Line No
y & Structure Standard Interface Interface :
60/P ST 274 + RP211
7
50/P ST 274 + RP211
60/I ST 274 + RP211
7/569
50/1 ST 274 + RP211
30/P ST 274 + RP211
1125 1920x1080 4:2:2 ST 292
25/P ST 274 + RP211
24/p ST 274 + RP211
7
30/PsF ST 274 + RP211
25/PsF ST 274 + RP211
24/PsF ST 274 + RP211
60/P ST 296
50/P ST 296
750 30/P 1280x720 4:2:2 ST 296 ST 292 7
25/P ST 296
24/P ST 296
BT.1358 ST 349 ST 292
4:2:2 BT.1358 ST 347 ST 344
50/P 720x576 BT.1358 BT.1358 BT.1362 6
BT.1358 ST 349 ST 292
4:2:0
BT.1358 BT.1358 BT.1362
BT.601 ST 349 ST 292
960x576 4:2:2
625 BT.601 BT.656 ST 259
BT.799 ST 349 ST 292
BT.799 ST 347 ST 344
50/1 4:4:4:4 6/319
BT.799 BT.799 ST 344
720x576
BT.799 BT.799 -
BT.601 ST 349 ST 292
4:2:2
BT.601 ST 125 ST 259
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Table 4-7: Switch Line Position for Digital Systems (Continued)

Svstem Frame Rate Pixel Structure Signal Parallel Serial Line No
y & Structure Standard Interface Interface ’
ST 293 ST 349 ST 292
4:2:2 ST 293 ST 347 ST 344
59.94/P 720x483 ST 293 ST 293 ST 294 10
ST 293 ST 349 ST 292
4:2:0
ST 293 ST 293 ST 294
ST 267 ST 349 ST 292
960x483 4:2:2
525 ST 267 ST 267 ST 259
ST 267 ST 349 ST 292
ST 267 ST 347 ST 344
59.94/ 4:4:4 10/273
ST 267 RP174 ST 344
720x483
ST 267 RP175 RP175
ST 125 ST 349 ST 292
4:2:2
ST 125 ST 125 ST 259
P or PsF
structure 1920x1080 ST 274 ST 274 + /
ST 348
HD-SDTI | structure 4:2:2 ST 274 ST 292 7/569
ST 296 +
P structure 1280x720 ST 296 ST 348 7
BT.656 +
50/1 720x576 BT.656 ST 305 6/319
SDTI 4:2:2 ST 259
ST125 +
59.94/1 720x483 ST 125 ST 305 10/273
4.11 Programmable Multi-function Outputs
The GS2970A has six multi-function output pins, STAT[5:0], which are programmable
via the host interface to output one of the following signals:
Table 4-8: Output Signals Available on Programmable Multi-Function Pins
Status Signal Selection Code Default Output Pin
H/HSYNC (according to TIM_861 Pin) Section 4.12 0000 STAT O
V/VSYNC (according to TIM_861 Pin) Section 4.12 0001 STAT 1
F/DE (according to TIM_861 Pin) Section 4.12 0010 STAT 2
LOCKED Section 4.7 0011 STAT 3
Y/1ANC Section 4.17 0100 STAT 4
C/2ANC Section 4.17 0101 -
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Table 4-8: Output Signals Available on Programmable Multi-Function Pins (Continued)

Status Signal Selection Code Default Output Pin
DATA ERROR Section 4.16 0110 STAT 5

VIDEO ERROR 0111 -

AUDIO ERROR 1000 -

EDH DETECTED 1001 -

CARRIER DETECT 1010 -
RATE_DETO 1011 -
RATE_DET1 1100 -

Note:

Each of the STAT[5:0] pins are configurable individually using the register bits in the host interface; STAT[5:0]_CONFIG (008h/009h).

4.12 H:V:F Timing Signal Generation
The GS2970A extracts critical timing parameters from the received TRS words.

Horizontal blanking (H), Vertical blanking (V), and Field odd/even (F) timing are output
on the STATI[2:0] pins by default.

Using the H_CONFIG bit in the host interface, the H signal timing can be selected as one
of the following:

1. Active line blanking (H_CONFIG = LOW) - the H output is HIGH for the horizontal
blanking period, including the EAV TRS words.

2. TRS based blanking (H_CONFIG = HIGH) - the H output is set HIGH for the entire
horizontal blanking period as indicated by the H bit in the received TRS signals.

The timing of these signals is shown in the figures below.

Note: Both 8-bit and 10-bit TRS words are identified by the device.

PCLK

LUMA DATA Y 3FF Y 000 ) 000 Jxvz (EAVY [ 3FF 000 )\ 000 JXYZ(SAV)
CHROMA DATA J_3FF_{_ 000 Y\~ 000 )XYZ(EAV) J_3FF 000 J 000 JxvZ(sAv)
H |
\ X

F X

Figure 4-11: H:V:F Output Timing - 3G Level A and HDTV 20-bit Mode
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PCLK (3G DDR) ] 1 ] 1 ] 1 [ 1

PCLKHD) L1 [ L L 1L L1 I L1

MULTIPLEXED Y'CbCr DATA (HD) J 3FF_{ 3FF [ 000 J o000 )\ o000 ) 000 JXYZ(EAV)XYZ (EAV)
MULTIPLEXED DS1/DS2 DATA (3G)

H [

v — X
F

A

HVF TIMINGAT EAV

PCLK (3G DDR) ] 1 J 1 J 1 ] 1
PCKMHD) 1 L L L L L L LI 1
MULTIPLEXED Y'CbCr DATA (HD)
MULTIPLEXED DS1/DS2 DATA (3G)
H L
v
F

Y 3FF Y 3FF J 000 J 000 | 000 ) 000 JXYZ(SAV)XYZ (SAV)|

HVFTIMINGAT SAV

H SIGNAL TIMING: H_CONFIG = LOW ____H_CONFIG = HIGH

Figure 4-12: H:V:F Output Timing - 3G Level A and HDTV 10-bit Mode
3G Level B 20-bit Mode, each 10-bit stream

PCLKMODR 1 [ [ LI L LI LT LI L

MULTIPLEXED LINKA/LINKB DATA [ Y3FF [ 3FF ) 3rF [ 3FF ) 000) 000) 000) 000} 000} 000} 000} 000 ) &% | &% J &% [ &0 [
H [

v — X

F X

HVF TIMINGAT EAV

PCKODR) [ 1 1 1L [ LI LI 1L

MULTIPLEXED LINKA/LINKB DATA [~ |'3FF | 3FF | 3FF)3FF [ 000) 000) 000) 000) 000) 000} 000000} = Y 2a N iod | oo
H L
\%
F

HVF TIMINGAT SAV

H SIGNAL TIMING: H_CONFIG = LOW __._._H_CONFIG = HIGH

Figure 4-13: H:V:F Output Timing - 3G Level B 10-bit Mode

PCLK

LUMA DATA INPUT X__3FF 000 | 000 YXYZ(EAV)Y ) 3FF 000 f 000 YXYZ(GSAWY
CHROMA DATA INPUT X _3FF 000 ) 000 YXXYZEAV) X X__3FF Y000 ) 000 XXYZGAV)
H [ i
V_X
FX
H SIGNAL TIMING: H_CONFIG = LOW ___ _H_CONFIG = HIGH

Figure 4-14: H:V:F Output Timing - HD 20-bit Output Mode

pcek LT L T LT L I LT LTI

MULTIPLEXED Y'CbCr DATA INPUT X 3FF X 3FF J o000 J o000 X o000 X 000 YXYZEAVXYZ(EAVY
H [ i

v _X
FTX

HVF TIMING AT EAV

pcekl LI L L 7L 0L 1L [ L L I 1

MULTIPLEXED Y'CbCr DATA INPUT Y _3FF__Y_3FF Y000 )J__000 ) 000 ) 000 Y XYZGAV XYZGAV)

H L
\
F
HVF TIMING AT SAV
Figure 4-15: H:V:F Output Timing - HD 10-bit Output Mode
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PCLK

CHROMA DATA INPUT X__3FF Y o000 X X__3FF Y\ o000 X X
LUMA DATA INPUT X_000 Yxvz(EAV)Y X X_000 YXXYzGAwY X
\ X
F X
H SIGNAL TIMING: H_CONFIG = LOW _H_CONFIG = HIGH

Figure 4-16: H:V:F Output Timing - SD 20-bit Output Mode

X o 18 < J S S e e S e O e [ [ S S D S

MULTIPLEXED Y'CbCr DATA INPUT X__3FF ) o000 X o000 YXYZ(EAW X X__3FF {000 Y 000 Y XYZGAV
\%
F
H SIGNAL TIMING: H_CONFIG = LOW ___ _H_CONFIG = HIGH

Figure 4-17: H:V:F Output Timing - SD 10-bit Output Mode

4.12.1 CEA-861 Timing Generation

The GS2970A is capable of generating CEA 861 timing instead of SMPTE HVF timing for
all of the supported video formats.

This mode is selected when the TIM_861 pin is HIGH.

Horizontal sync (HSYNC), Vertical sync (VSYNC), and Data Enable (DE) timing are
output on the STAT[2:0] pins by default.

Table 4-9 shows the CEA-861 formats supported by the GS2970A:

Table 4-9: Supported CEA-861 Formats

Format CEA-861 Format VD_STDI[5:0]
720(1440) x 480i @ 59.94/60Hz 6&7 16h, 17h, 19h, 1Bh
720(1440) x 576i @ 50Hz 21 & 22 18h, 1Ah
1280 x 720p @ 59.94/60Hz 4 20h, 00h
1280 x 720p @ 50Hz 19 24h, 04h
1920 x 1080i @ 59.94/60Hz 5 2Ah, 0Ah
1920 x 1080i @ 50Hz 20 2Ch, 0Ch
1920 x 1080p @ 29.97/30Hz 34! 2Bh, 0Bh
1920 x 1080p @ 25Hz 332 2Dh, ODh
1920 x 1080p @ 23.98/24Hz 32 30h, 10h
1920 x 1080p @ 59.94/60Hz 16" 2Bh
1920 x 1080p @ 50Hz 312 2Dh

Notes:

1,2: Timing is identical for the corresponding formats.
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4.12.1.1 Vertical Timing

When CEA861 timing is selected, the device outputs standards compliant CEA861
timing signals as shown in the figures below; for example 240 active lines per field for

SMPTE ST 125.

The register bit TRS_861 is used to select DFP timing generator mode which follows the
vertical blanking timing as defined by the embedded TRS code words.

The timing of the CEA 861 timing reference signals can be found in the CEA 861
specifications. For information, they are included in the following diagrams. These
diagrams may not be comprehensive.

Table 4-10: CEA861 Timing Formats

Format Parameters
4 H:V:DE Input Timing 1280 x 720p @ 59.94/60Hz
5 H:V:DE Input Timing 1920 x 1080i @ 59.94/60Hz
6&7 H:V:DE Input Timing 720 (1440) x 480i @ 59.94/60Hz
19 H:V:DE Input Timing 1280 x 720p @ 50Hz
20 H:V:DE Input Timing 1920 x 1080i @ 50Hz
218&22 H:V:DE Input Timing 720 (1440) x 576 @ 50Hz
16 H:V:DE Input Timing 1920 x 1080p @ 59.94/60Hz
31 H:V:DE Input Timing 1920 x 1080p @ 50Hz
32 H:V:DE Input Timing 1920 x 1080p @ 23.94/24Hz
33 H:V:DE Input Timing 1920 x 1080p @ 25Hz
34 H:V:DE Input Timing 1920 x 1080p @ 29.97/30Hz
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- »l
L L}

1660 Total Horizontal Clocks per line

Data
Enable
[ >
370 1280 Clocks for Active Video !
110 |—H<>| 220 clocks
YN H H
|- »>| - >
Progressive Frame: 30 Vertical Blanking Lines 720 Active Vertical Lines
Data
Enable
! -
1l 1650 clocks O o
110+ 260H 1+ 1 .
HSYNC
PP TP TP T P TP TP TP TP TR PP 1
745 746 747 748 749 750, : 745 746 7
VSYNC

Figure 4-18: H:V:DE Output Timing 1280 x 720p @ 59.94/60 (Format 4)

|- oy |
' 2200 Total Horizontal Clocks per line '
Data
Enable
e < >l
17280 I 1920 Clocks for Active Video o
144

'
88 ;_Hd-bl 148 clocks

>l >l
Field 1: 22 Vertical Blanking Lines 540 Active Vertical Lines pe'r field

Data
Enable
2

.4-»'2200 clocks 192__ ' : E .

MJLIUI_HJULHJUUL ﬂ_ﬂ_ﬂ_IL JI_H_H_IL

1123 11241125 1 516 560 561 562
VSYNC
- i >
Field 2: 23 Vertical Blanking Lines 540 Active Vertical Lines per field

Data
Enable

.:4—»:2200 clocks ! i HH
884 ' 11100 192k 1 [

!
' l
wee [ L[| - ﬂ_ﬂ_ﬂ_|L JUUUL
||t L |||
560 561 562 563 564 565 566 567 5&8 569 570 582 583 584 1123 1124 1125

VSYNC

Figure 4-19: H:V:DE Output Timing 1920 x 1080i @ 59.94/60 (Format 5)
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1716 Total Horizontal Clocks per line

Data
Enable

-l

1440 Clocks for Active Video

38y 114 clocks

Field 1: 22 Vertical Blanking Lines 240 Active Vertical Lines per field
Em— 13
Data
Enable
2
' 1 1
38:-0!1716 clocks 2380 L : p
HSYNC “ || " |r || ||
B it it et it it i e T e <l
524 52 1 2 31 4 5 6' 7 8 9 21 22 261 262 263
VSYNC
e it
Field 2: 23 Vertical Blanking Lines 240 Active Vertical L|nes per field
Em— ]
Data
Enable
2
' L} [ '
38_|<->|1716 clocks |g58 238F i -

woc [ L VLT LT T

;lANA;_;ANALu4;A ot
i bt Do f i it

i
261 262 263 264 265 26b 267 268 269 270 271 284 285

VSYNC

Figure 4-20: H:V:DE Output Timing 720 (1440) x 480i @ 59.94/60 (Format 6&7)

i
]
4
=

y

1980 Total Horizontal Clocks per line

Data
Enable

[
[

' 4%00 1280 Clocks for Active Video

h
440 ;_Hd-bl 220 clocks

k
A

It -l
|t |t >
Progressive Frame: 30 Vertical Blanking Lines 720 Active Vertical Lines
13
Data
Enable . .
b R o -
4401 .<->'1980 clocks 2601 o
MJUI_IUI_HJLHJUI_ILU HJLIL H_H_IL LI
745 746 747 748 749 750 '1 2 745 746 7

VSYNC

Figure 4-21: H:V:DE Output Timing 1280 x 720p @ 50 (Format 19)
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[ o |
" 2640 Total Horizontal Clocks per line '
Data
Enable
[ o o
1720 1920 Clocks for Active Video
1 44
528 ~—H-emi 148 clocks
HSYNC ”
bt >l >
Field 1: 22 Vertical Blanking Lines 540 Active Vertical Lines per field
— 1
Data
Enable
] 1 1 L) L H
528:*‘" 2640 clocks 1920t ! ! e
h

112311241125:1 2 5 : 6 19 20 21 560 561 562

VSYNC
""""" e
Field 2: 23 Vertical Blanking Lines 540 Active Vertical Lines per field

1 2640 clocks Vo HH
5284 1 ! 1320 192k s e

.
' l
HSYNC . A L _”_H_,
n ]
WM«W [l [ttt
560 561 562 5§3 564 565 566 567 568 569 570 582 583 584 1123 1124 1125

VSYNC

Figure 4-22: H:V:DE Output Timing 1920 x 1080i @ 50 (Format 20)
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L

1728 Total Horizontal Clocks per line

1440 Clocks for Active Video

24—+ 138 clocks

| >t »|
Field 1: 24 Vertical Blanking Lines 288 Active Vertical Lines per field
— 1
Data
Enable ,
H 1
241J4-».1728c|ocks 2641 " : '
2 —
[TT 1]
e 4D |ala ot ]
623 624 625 1 2 3 4 5! 6 7 22 23 310 311 312
VSYNC
e >t
Field 2: 25 Vertical Blanking Lines 288 Active Vertical Lines per field
e 13
Data
Enable
2
: 1728c|ocks : Y I
1864 264p 1o [
mWHHNI 1N
ot st At i e [ et ettt
310 311 312 3'13 314 315 316 317 318 319 320 335 336 623 624 625

VSYNC

Figure 4-23: H:V:DE Output Timing 720 (1440) x 576 @ 50 (Format 21 & 22)

2200 Total Horizontal Clocks per line

Data
Enable
- ]

h P
e
E 3‘80 1920 Clocks for Active Video

4
'
88! |-| 148 clocks

Yy

-t !t ]
< Lt i) >

Progressive Frame: 45 Vertical Blanking Lines 1080 Active Vertical Lines

Data
Enable

..4-»-2200 clocks 92 : '

JU] LI ﬂ ﬂ IULIL JLII_ILJI_II_Il

1121 11221123 1124 1125 1 1121 1122 11231124 1125

ZI'__

VSYNC

Figure 4-24: H:V:DE Output Timing 1920 x 1080p @ 59.94/60 (Format 16)
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2640 Total Horizontal Clocks per line

Data
Enable

[
[l

17720 ' 1920 Clocks for Active Video
v 44

.
528 .—H<>| 148 clocks

Y

\i

[ |t e}
Ly Lt i >

Progressive Frame: 45 Vertical Blanking Lines 1080 Active Vertical Lines

)
5284 192k .
h
HSYNC ||
Lt it el ot il i et |
112111221123 1124 1125 1 2 3 4 5 6 7 41 42 11211122 11231124 1125

VSYNC

Figure 4-25: H:V:DE Output Timing 1920 x 1080p @ 50 (Format 31)

Yy

2750 Total Horizontal Clocks per line

Data
Enable

' 830 1920 Clocks for Active Video
' 44

'
638 ;—H<->| 148 clocks

| |

Y

Lt >l i
o Progressive Frame: 45 Vertical Blanking Lines 712);0 Active Vertical I:rl1es
Data
Enable
--<‘>‘2750 clocks ZI-E E E : '
HSYNC ? _||_|L_| |_||_|l
1121 11221123 1124 1125 1 1121 1122 1123 1124 1125

VSYNC

Figure 4-26: H:V:DE Output Timing 1920 x 1080p @ 23.94/24 (Format 32)
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" 2640 Total Horizontal Clocks per line

Data
Enable
[ -

i 720 1920 Clocks for Active Video

4.
,
528 .—H<>| 148 clocks

| |

Y

Y

It ]
(e |

—— 3
Data
Enable R

19 2640 clocks '

HSYNCMnnnnnnnnnnnnJﬂL :n:'nnnnn

1121 11221123 1124 1125 1 2 1121 1122 1123 1124 1125

VSYNC

Figure 4-27: H:V:DE Output Timing 1920 x 1080p @ 25 (Format 33)

Iy
y

2200 Total Horizontal Clocks per line

Data
Enable

[ ol

280 1920 Clocks for Active Video

1121 11221123 1124 125 1 2 1121 1122 1123 1124 1125

VSYNC

Figure 4-28: H:V:DE Output Timing 1920 x 1080p @ 29.97/30 (Format 34)

4.13 Automatic Video Standards Detection

Using the timing extracted from the received TRS signals, the GS2970A is able to identify
the received video standard.

In 3G input mode, the GS2970A measures the timing parameters of one of the two
identical data streams. The Rate Selection/Indication bits and the VD_STD code may be
used in combination to determine the video standard.

The total samples per line, active samples per line, total lines per field/frame and active
lines per field/frame are all measured.

Four registers are provided to allow the system to read the video standard information
from the device. These raster structure registers are provided in addition to the
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VIDEO_FORMAT_352_A_Xand VIDEO_FORMAT_352_B_Xregisters, and are updated
once per frame at the end of line 12.

The raster structure registers also contain three status bits: STD_LOCK, INT/PROG and
M. The STD_LOCK bit is set HIGH whenever the timing signal generator is fully
synchronized to the incoming standard, and detects it as one of the supported formats.
The INT/PROG bit is set HIGH if the detected video standard is interlaced and LOW if the
detected video standard is progressive. M is set HIGH if the clock frequency includes the
“1000/1001” factor denoting a 23.98, 29.97 or 59.94Hz frame rate.

The video standard code is reported in the VD_STD bits of the host interface register.
Table 4-11 describes the 5-bit codes for the recognized video standards.

Table 4-11: Supported Video Standard Codes

. . Words
SMPTE o RATE._ RATE_ S O per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active or Line [5:0]
HD/3G SD/HD Frame Frame 3 P '
Line
ST425(3G  1920x1080/60 (1:1) 1 0 1125 1080 1920 2200 2Bh
Level A)
4:2:2 1920x1080/50 (1:1) 1 0 1125 1080 1920 2640 2Dh
ST425 (3G 1920x1080/60 (2:1) 1 0 1125 540 1920 2200 0Ah
Level B
D51 and 1920x1080/50 (2:1) 1 0 1125 540 1920 2640 0cCh
DS2) 4:2:2
1920x1080/60 (2:1) or
1520x1080/30 (PsF) 1 0 1125 1080 3840 4400 2Ah
1920x1080/50 (2:1) or
1920x1080/25 (PsP) 1 0 1125 1080 3840 5280 2¢Ch
1280x720/60 (1:1) 1 0 750 720 2560 3300 20h
ST 425 1280x720/50 (1:1) 1 0 750 720 2560 3960 24h
(3G) 4414 1550x1080/30 (1:1) 1 0 1125 1080 3840 4400 2Bh
1920x1080/25 (1:1) 1 0 1125 1080 3840 5280 2Dh
1280x720/25 (1:1) 1 0 750 720 2560 7920 26h
1920x1080/24 (1:1) 1 0 1125 1080 3840 5500 30h
1280x720/24 (1:1) 1 0 750 720 2560 8250 28h
S(THEE‘)O 1920x1035/60 (2:1) 0 0 1125 1035 1920 2200 15h
S(TH?)!; 1920x1080/50 (2:1) 0 0 1250 1080 1920 2376 14h
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Table 4-11: Supported Video Standard Codes (Continued)

. . Words
SMPTE o RATE_ RATE_ i G per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active perlline [5:0]
HD/3G SD/HD Frame Frame . ’
Line
1920x1080/60 (2:1) or
1920x1080/30 (PuF) 0 0 1125 1080 1920 2200 0Ah
1920x1080/50 (2:1) or
1920X1080/25 (PaF) 0 0 1125 1080 1920 2640 och
1920x1080/30 (1:1) 0 0 1125 1080 1920 2200 0Bh
1920x1080/25 (1:1) 0 0 1125 1080 1920 2640 0Dh
1920x1080/24 (1:1) 0 0 1125 1080 1920 2750 10h
S(Tl_g)“ 1920x1080/24 (PsF) 0 0 1125 1080 1920 2750 11h
1920"10?5?\225 (a:1- 0 0 1125 1080 2304 2640 OEh
192°X1°8E?\//|25 (PsF) - 0 0 1125 1080 2304 2640 OFh
1920"102%'24 (1:1)- 0 0 1125 1080 2400 2750 12h
192°X1°8E?\//|24 (PsF) - 0 0 1125 1080 2400 2750 13h
128°X7_2E°'\/:° (:1) 0 0 750 720 1280 3300 02h
ST 296
(HD) 1280"72330 (1:1) - 0 0 750 720 2880 3300 03h
1280x720/50 (1:1) 0 0 750 720 1280 1980 04h
1280"72'?30 (a:1- 0 0 750 720 1728 1980 05h
1280x720/25 (1:1) 0 0 750 720 1280 3960 06h
1280"72;65 (1:1) - 0 0 750 720 3456 3960 07h
S(TH?)G 1280x720/24 (1:1) 0 0 750 720 1280 4125 08h
1280"723/\/'24 (1:1) - 0 0 750 720 3600 4125 09h
1280x720/60 (1:1) 0 0 750 720 1280 1650 00h
1280"723'/\?0 (a:1)- 0 0 750 720 1440 1650 01h
1440x487/60 (2:1) X 1 525 244 or 243 1440 1716 16h
ST 125 1440x507/60 x 1 525 254 or 253 1440 1716 17h
(D) 525-line 487 generic X 1 525 - - 1716 19h
525-line 507 generic X 1 525 - - 1716 1Bh
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Table 4-11: Supported Video Standard Codes (Continued)

. . Words
SMPTE o RATE_ RATE_ i G per Words  VD_STD
Standard Active Video Area ETH] DETﬂ per Lines per Active perlline [5:0]
HD/3G SD/HD Frame Frame . ’
Line
ITU-R (;44|°|’f516/ 50 (2:1) Or X 1 625 - 1440 1728 18h
BT.656 ual link progressive)
(SD) 625-line generic X 1 625 - - 1728 1Ah
Unknown —
HD SD/HD =0 0 0 - - - - 1Dh
Unknown —
SD SD/HD =1 X 1 - - - - 1Eh
Unknown SD/AHD = 0 1 0 - - - - 3ch
3G
2K Standards (see 4.13.1 2K Support)
2048x1080/30 (1:1) 0 0 1125 1080 2048 2200 31h
2048x1080/25 (1:1) 0 0 1125 1080 2048 2640 32h
2048-2- 2048x1080/24 (1:1) 0 0 1125 1080 2048 2750 33h
200xX
(4:2:2) 2048x1080/60 (1:1) 1 0 1125 1080 2048 2200 37h
2048x1080/50 (1:1) 1 0 1125 1080 2048 2640 38h
2048x1080/48 (1:1) 1 0 1125 1080 2048 2750 39h
2048x1080/30 (1:1) 1 0 1125 1080 2048 2200 34h
2048-2-
200X 2048x1080/25 (1:1) 1 0 1125 1080 2048 2640 35h
(4:4:4)
2048x1080/24 (1:1) 1 0 1125 1080 2048 2750 36h
Non 2048x1080/60 (2:1) 0(1) 0 1125 540 2048 2200 3Dh
SMPTE or
2048-2- 2048x1080/50 (2:1) 0(1) 0 1125 540 2048 2640 3Eh
200xX
(4:2:2)
Level B 2048x1080/48 (2:1) 0(1) 0 1125 540 2048 2750 3Fh
DS1 and
DS2
Non Unknown 2K x 0 - - 2048 - 3Ah
SMPTE
Notes:

1. The Line Numbers in brackets refer to version zero SMPTE ST 352 packet locations, if they are different from version
1.

2. The part may provide full or limited functionality with standards that are not included in this table. Please consult a
Semtech technical representative.

3. For SD-SDI streams, the device can report an incorrect M value when SMPTE ST 352 packets are present.

Note: In certain systems, due to greater ppm offsets in the crystal, the ‘M’ bit may not
assert properly. In such cases, bits 3:0 in Register 06Fh can be increased to a maximum
value of 4.
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By default (after power up or after systems reset), the four RASTER_STRUCTURE,
VD_STD, STD_LOCK and INT/PROG registers are set to zero. These registers are also
cleared when the SMPTE_BYPASS pin is LOW.

4.13.1 2K Support

In order to fully support 2K standards without customer intervention, Semtech provides
FPGA code for enhancing the GS2970A's 2K capability.

The features of the 2K FPGA enhancement are:

¢ Automatic video standard detection for 2K standards
e 1/1.001 rate detection for 2K standards

e CEA-861 timing generation for 2K standards

e Automatic enabling of audio extraction

This enhancement is an interface between the GS2970A and the customer system. The
behaviour of the GS2970A with or without the additional 2K enhancement FPGA code
is identical from a user-perspective.

Level_B F P G A

Glb_MUX

PLLL s j—%
Glb_Buf

N/

Host
Interface
Control

Level_B

GS2970A

Vid_Out[19:0]
HVF[2:0]

Figure 4-29: 2K Feature Enhancement

4.14 Data Format Detection & Indication

In addition to detecting the video standard, the GS2970A detects the data format, i.e.
SDTI, SDI, TDM data (SMPTE ST 346), etc.

This information is represented by bits in the DATA_FORMAT_DSX register accessible
through the host interface.

Data format detection is only carried out when the LOCKED signal is HIGH.

By default (at power up or after system reset), the DATA_FORMAT_DSX register is set to
Fh (undefined). This register is also set as undefined when the LOCKED signal is LOW
and/or the SMPTE_BYPASS pin is LOW.
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Table 4-12: Data Format Register Codes

YDATA_FORMAT[3:0] or

CDATA_FORMAT[3:0] Data Format  Remarks

SMPTE ST 321, SMPTE ST 322,

Oh ~ 05h bl SMPTE ST 326
6h SDI -
7h Reserved -
8h TDM SMPTE ST 346
9h HD-SDTI -
Ah ~ Eh Reserved -
Detected data format is not SMPTE.
£h Non-SMPTE data LOCKED = LOW.

format Note: This Data Format register is
invalid in SMPTE_BYPASS mode.

The data format is determined using the following criteria:

e [f TRSID words are detected but no SDTI header or TDM header is detected, then
the data format is SDI

e [f TRSID words are detected and the SDTI header is available then the format is
SDTI

e If TRSID words are detected and the TDM data header is detected then the format is
TDM video

e No TRS words are detected, but the PLL is locked, then the data format is unknown

Note: Two data format sets are provided for HD video rates. This is because the Y and
Cr/Cb channels can be used separately to carry SDTI data streams of different data
formats. In SD video mode, only the Y data format register contains the data, and the C
register is set to Fh (undefined format).
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4.15 EDH Detection

4.15.1 EDH Packet Detection

The GS2970A determines if EDH packets are present in the incoming video data and
asserts the EDH_DETECT status according to the SMPTE standard.

EDH_DETECT is set HIGH when EDH packets have been detected and remains HIGH
until EDH packets are no longer present. Itis set LOW at the end of the vertical blanking
(falling edge of V) if an EDH packet has not been detected during vertical blanking.

EDH_DETECT can be programmed to be output on the multi-function output port pins.
The EDH_DETECT bit is also available in the host interface.

4.15.2 EDH Flag Detection

The EDH flags for ancillary data, active picture, and full field regions are extracted from
the detected EDH packets and placed in the EDH_FLAG_IN register.

When the EDH_FLAG_UPDATE_MASK bit in the host interface is set HIGH, the
GS2970A updates the Ancillary Data, Full Field, and Active Picture EDH flags according
to SMPTE RP165. The updated EDH flags are available in the EDH_FLAG_OUT register.
The EDH packet output from the device contains these updated flags.

One set of flags is provided for both fields 1 and 2. The field 1 flag data is overwritten by
the field 2 flag data.

When EDH packets are not detected, the UES flags in the EDH_FLAG_OUT register are
set HIGH to signify that the received signal does not support Error Detection and
Handling. In addition, the EDH_DETECT bit is set LOW. These flags are set regardless of
the setting of the EDH_FLAG_UPDATE_MASK bit.

EDH_FLAG_OUT and EDH_FLAG_IN may be read via the host interface at any time
during the received frame except on the lines defined in SMPTE RP165, when these flags
are updated.

The GS2970A indicates the CRC validity for both active picture and full field CRCs. The
AP_CRC_V bit in the host interface indicates the active picture CRC validity, and the
FF_CRC_V bit indicates the full field CRC validity. When EDH_DETECT = LOW, these
bits are cleared.

The EDH_FLAG_OUT and EDH_FLAG_INregister values remain set until overwritten by
the decoded flags in the next received EDH packet. When an EDH packet is not detected
during vertical blanking, the flag registers are cleared at the end of the vertical blanking
period.
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4.16 Video Signal Error Detection & Indication

The GS2970A includes a number of video signal error detection functions. These are
provided to enhance operation of the device when operating in SMPTE mode
(SMPTE_BYPASS = HIGH). These features are not available in the other operating modes
of the device (i.e. when SMPTE_BYPASS = LOW).

Signal errors that can be detected include:
1. TRSerrors.

2. HD line based CRC errors.

3. EDH errors.

4. HD line number errors.

5. Video standard errors.

The device maintains an ERROR_STAT_X register. Each error condition has a specific
flag in the ERROR_STAT_X register, which is set HIGH whenever an error condition is
detected.

An ERROR_MASK register is also provided, allowing the user to select which error
conditions are reported. Each bit of the ERROR_MASK register corresponds to a unique
error type.

Separate SD_AUDIO_ERROR_MASK and HD_AUDIO_ERROR_MASK registers for SD
and HD audio cores are also provided, allowing select error conditions to be reported.
Each bit of each ERROR_MASK register corresponds to a unique error type.

By default (at power up or after system reset), all bits of the ERROR_MASK registers are
zero, enabling all errors to be reported. Individual error detection may be disabled by
setting the corresponding bit HIGH in the mask registers.

Error conditions are indicated by a VIDEO _ERROR signal and an AUDIO_ERROR signal,
which are available for output on the multifunction I/0 output pins. The two signals are
also combined into a summary DATA_ERROR signal, which is also available on the
multifunction I/O pins. These signals are normally HIGH, but are set LOW by the device
when an error condition has been detected.

These signals are a logical 'NOR' of the appropriate error status flags stored in the
ERROR_STAT_X register, which are gated by the bit settings in the ERROR_MASK
registers. When an error status bit is HIGH and the corresponding error mask bitis LOW,
the corresponding DATA_ERROR signal is set LOW by the device.

The ERROR_STAT_Xregisters, and correspondingly the DATA_ERROR, VIDEO_ERROR,
and AUDIO_ERROR signals, are cleared at the start of the next video field or when read
via the host interface, which ever condition occurs first. Note that any AUDIO_ERROR
condition will cause DATA_ERROR to assert. Use the SD_AUDIO_ERROR_MASK and
HD_AUDIO_ERROR_MASK registers if masking these events is desired.

All bits of the ERROR_STAT_X registers are also cleared under any of the following
conditions:

1. LOCKED signal = LOW.

2. SMPTE_BYPASS = LOW.

3. When a change in video standard has been detected.
4. _RESET_TRST = LOW
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Table 4-13 shows the ERROR_STAT_X register and ERROR_MASK_X register.

Note: Since the error indication registers are cleared once per field, if an external host
micro is polling the error registers periodically, an error flag may be missed if it is
intermittent, and the polling frequency is less than the field rate.

Table 4-13: Error Status Register and Error Mask Register

Video Error Status Register Video Error Mask Register
SAV_ERR (02h, 03h) SAV_ERR_MASK (037h, 038h)
EAV_ERR (02h, 03h) EAV_ERR_MASK (037h, 038h)

YCRC_ERR (02h, 03h) YCRC_ERR_MASK (037h, 038h)
CCRC_ERR (02h, 03h) CCRC_ERR_MASK (037h, 038h)
LNUM_ERR (02h, 03h) LNUM_ERR_MASK (037h, 038h)
YCS_ERR (02h, 03h) YCS_ERR_MASK (037h, 038h)
CCS_ERR (02h, 03h) CCS_ERR_MASK (037h, 038h)
AP_CRC_ERR (02h) AP_CRC_ERR_MASK (037h)
FF_CRC_ERR (02h) FF_CRC_ERR_MASK (037h)
VD_STD_ERR (02h, 03h) VD_STD_ERR_MASK (037h)

Note 1: See Section 4.19 for Audio Error Status.

Note 2: In 3G Level B mode, separate Video Error Mask registers exist for Link A and
Link B. The GS2970A distinguishes between Level A and Level B mappings at 3Gb/s.
When Level B data is detected, error detection is enabled separately for Data Stream 1
and Data Stream 2 (Link A and Link B, respectively). Therefore, a second set of error
status and mask registers is available for Data Stream 2, and is only valid when 3Gb/s
Level B data is detected by the device.

4.16.1 TRS Error Detection

TRS error flags are generated by the GS2970A under the following two conditions:
1. A phase shift in received TRS timing is observed on a non-switching line.

2. Thereceived TRS Hamming codes are incorrect.

Both SAV and EAV TRS words are checked for timing and data integrity errors.
For HD mode, only the Y channel TRS codes are checked for errors.

For 3G mode Level A signals, only data stream one TRS codes are checked for errors. For
3G Level B signals, the Y channel TRS codes of both Link A and Link B are checked for
errors.

Both 8-bit and 10-bit TRS code words are checked for errors.

The SAV_ERR bit of the ERROR_STAT_X register is set HIGH when an SAV TRS error is
detected.
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The EAV_ERR bit of the ERROR_STAT_X register is set HIGH when an EAV TRS error is
detected.

4.16.2 Line Based CRC Error Detection

The GS2970A calculates line based CRCs for HD and 3G video signals. CRC calculations
are done for each 10-bit channel (Y and C for HD video, DS1 and DS2 for 3G video).

These calculated CRC values are compared with the received CRC values.

If a mismatch in the calculated and received CRC values is detected for Y channel data
(Data Stream 1 for 3G video), the YCRC_ERR bit in the ERROR_STAT_X register is set
HIGH.

If a mismatch in the calculated and received CRC values is detected for C channel data
(Data Stream 2 for 3G video), the CCRC_ERR bit in the ERROR_STAT_X register is set
HIGH.

Y or C CRC errors are also generated if CRC values are not embedded.

Line based CRC errors are only generated when the device is operating in HD and 3G
modes.

Note: By default, 8-bit to 10-bit TRS remapping is enabled. If an 8-bit input is used, the
HD CRC check is based on the 10-bit remapped value, not the 8-bit value, so the CRC
Error Flag is incorrectly asserted and should be ignored. If 8-bit to 10-bit remapping is
enabled, then CRC correction and insertion should be enabled by setting the
CRC_INS_MASK bit LOW in the IOPROC_1 or IOPROC_2 register. This ensures that the
CRC values are updated.

4.16.3 EDH CRC Error Detection

The GS2970A also calculates Full Field (FF) and Active Picture (AP) CRC's according to
SMPTE RP165 in support of Error Detection and Handling packets in SD signals.

These calculated CRC values are compared with the received CRC values.

Error flags for AP and FF CRC errors are provided and each error flag is a logical OR of
field 1 and field 2 error conditions.

The AP_CRC_ERR bitin the VIDEO_ERROR_STAT_X register is set HIGH when an Active
Picture CRC mismatch has been detected in field 1 or 2.

The FF_CRC_ERR bit in the VIDEO_ERROR_STAT_X register is set HIGH when a Full
Field CRC mismatch has been detected in field 1 or 2.

EDH CRC errors are only indicated when the device is operating in SD mode and when
the device has correctly received EDH packets.

4.16.4 HD & 3G Line Number Error Detection

If a mismatch in the calculated and received line numbers is detected, the LNUM_ERR
bit in the VIDEO_ERROR_STAT_X register is set HIGH.
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4.17 Ancillary Data Detection & Indication

The GS2970A detects ancillary data in both the vertical and horizontal ancillary data
spaces. Status signal outputs Y/1ANC and C/2ANC are provided to indicate the position
of ancillary data in the output data streams. These signals may be selected for output on
the multi-function I/O port pins (STAT[5:0]).

The GS2970A indicates the presence of all types of ancillary data by detecting the 000h,
3FFh, 3FFh (00h, FFh, FFh for 8-bit video) ancillary data preamble.

Note 1: Both 8 and 10-bit ancillary data preambles are detected by the device.

By default (at power up or after system reset) the GS2970A indicates all types of
ancillary data. Up to 5 types of ancillary data can be specifically programmed for
recognition.

For HD video signals, ancillary data may be placed in both the Y and Cb/Cr video data
streams separately. For SD video signals, the ancillary data is multiplexed and combined
into the YCbCr data space.

For 3G signals, ancillary data may be placed in either or both of the virtual interface data
streams. Both data streams are examined for ancillary data.

For a 3G data stream formatted as per Level A mapping:

e The ancillary data is placed in Data Stream 1 first, with overflow into Data Stream 2
e SMPTE ST 352 packets are duplicated in both data streams

For a 3G data stream formatted as per Level B mapping:

e Each multiplexed data stream forming the 3G signal contains ancillary data
embedded according to SMPTE ST 291

e FEach multiplexed data stream forming the 3G signal contains SMPTE ST 352
packets embedded according to SMPTE ST 425

When operating in HD mode, the Y/1ANC signal is HIGH whenever ancillary data is
detected in the Luma data stream, and C/2ANC is HIGH whenever ancillary data is
detected in the Chroma data stream. The signals are asserted HIGH at the start of the
ancillary data preamble, and remain HIGH until after the ancillary data checksum.

When detecting ancillary data in 3G Level A data, the Y/1ANC status output is HIGH
whenever Data Stream 1 ancillary data is detected and the C/2ANC status output is
HIGH whenever Data Stream 2 ancillary data is detected.

When detecting ancillary data in 3G Level B data, the Y/1ANC status output is HIGH
whenever Data Stream 1 ancillary data is detected on either Y or C channels and the
C/2ANC status output is HIGH whenever Data Stream 2 ancillary data is detected on
either Y or C channels.

When operating in SD mode, the Y/1IANC and C/2ANC signals depend on the output

data format. For 20-bit demultiplexed data, the Y/1ANC and C/2ANC signals operate

independently to indicate the first and last ancillary Data Word position in the Luma

and/or Chroma data streams. For 10-bit multiplexed data, the Y/1ANC signal is HIGH
whenever ancillary data is detected, and the C/2ANC signal is always LOW.

When operating in 3G modes, the Y/1ANC and C/2ANC flags are both zero if the 10-bit
multiplexed output format is selected.
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These status signal outputs are synchronous with PCLK and may be used as
clock-enables for external logic, or as write-enables for an external FIFO or other
memory devices.

The operation of the Y/1ANC and C/2ANC signals is shown below in Figure 4-30.

Note 2: WhenI/O processing is disabled, the Y/1ANC and C/2ANC flags may toggle, but
they are invalid and should be ignored.

Note 3:In 3G Level Bmode, if the ANC_EXT _SEL_DS2 DS1 bit is HIGH and the
ANC_DATA_DELETE bit is HIGH, the Y/1ANC and C/2ANC flags are not valid.

Note 4: For 3G Level B data, the Y/1ANC flag identifies all ANC data on Data Stream 1
(Link A), whether it is embedded in the Y or C component — ANC data is not identified
separately for each component. Similarly, the C/2ANC flag identifies all ANC data on
Data Stream 2 (Link B), whether it is embedded in the Y or C component.

peix | \ | \ \ \ \ \ \ \ \ \ \ |
LUMA DATA OUT X 000 X 3FF X 3FF X DID X DBN X DC X ANC DATA X csum X BLANK X BLANK
CHROMA DATA OUT X 000 X 3FF X 3FF X DID X DBN X DC X ANC DAT// X ANC DATA X ANC DATA X csum
YI1ANC J ‘
C/2ANC J L
pi | \ | \ | \ | \ | \ | \ | _

MULTIPLvEéEcDr X 000 X 000 X 3FF X 3FF X 3FF X 3FF X Y DID X CANC X YCsuMm X ccsum
C/2ANC J—\—,—‘
peik \ \ \ \ \ \ \ \ \ \ \ _|

LUMA DATA OUT X BLANK X 3FF X DID X DC X ANC DATA X ANC DATA X ANC DATA X csum X BLANK
CHROMA DATA OUT X 000 X 3FF X DBN X ANC DATA X ANC DATA X ANC D, / X ANC DATA X BLANK X BLANK
Y/1TANC % \;
C/2ANC 4 \—
peix | \ | \ | \ | \ | \ | \ | _
MU”“’LVE‘ZE(Dr >< 000 X 3FF X 3FF X DID X DEBN X pc X ANC DATA X ANC DATA X csuM X BLANK
Y/1TANC J \;
Figure 4-30: Y/TANC and C/2ANC Signal Timing
4.17.1 Programmable Ancillary Data Detection
As described above in Section 4.17, the GS2970A detects and indicates all ancillary data
types by default.
Itis possible to program which ancillary data types are to be detected and indicated. Up
to five different ancillary data types may be programmed for detection by the GS2970A
in the ANC_TYPE_DS1 registers for SD, HD and 3G Level A data.
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When so programmed, the GS2970A only indicates the presence of the specified
ancillary data types, ignoring all other ancillary data. For each data type to be detected,
the user must program the DID and/or SDID of that ancillary data type. In the case
where no DID or SDID values are programmed, the GS2970A indicates the presence of
all ancillary data. In the case where one or more, DID and/or SDID values have been

programmed, then only those matching data types are detected and indicated.
The timing of the Y/1ANC and C/2ANC signals in this case is as shown in Figure 4-30.

The GS2970A compares the received DID and/or SDID with the programmed values. If
a match is found, ancillary data is indicated.

For any DID or SDID value set to zero, no comparison or match is made. For example, if
the DID is programmed and the SDID is not programmed, the GS2970A only detects a
match to the DID value.

If both DID and SDID values are non-zero, then the received ancillary data type must
match both the DID and SDID before Y/1ANC and/or C/2ANC is set HIGH.

Note 1: For 3G Level B data, the ANC_TYPE_DS1 registers are valid for Data Stream 1,
and a second set of five ANC_TYPE registers (ANC_TYPE_DS?) is provided for detection
of specific ancillary data in Data Stream 2.

Note 2: SMPTE ST 352 Payload Identifier packets and Error Detection and Handling
(EDH) Packets are always detected by the GS2970A, irrespective of the settings of the
ANC_TYPE registers.

4.17.2 SMPTE ST 352 Payload Identifier

The GS2970A automatically extracts the SMPTE ST 352 payload identifier present in the
input data stream for SD, HD, and 3G Level A signals. The four word payload identifier
packets are written to VIDEO_FORMAT_X_DS1 and VIDEO_FORMAT_X_DS2 bits
accessible through the host interface.

The device also indicates the version of the payload packet in the VERSION_352M bit of
the DATA_FORMAT_DSX register. When the SMPTE ST 352 packet is formatted as a
“version 1” packet, the VERSION_352M bit is set HIGH, when the packet is formatted as
a “version 2” packet, this bit is set LOW.

The VIDEO_FORMAT_352_A_Xand VIDEO_FORMAT _352_B_Xregisters are only
updated if there are no checksum errors in the received SMPTE ST 352 packets.

By default (at power up or after system reset), the VIDEO_FORMAT_X_DS1 and
VIDEO_FORMAT_X_DS2 bits are set to 0, indicating an undefined format.

Note 1: When 3G Level B data is detected by the device, the user needs to extract the
SMPTE ST 352 Payload Identifier packets by using the ANC packet extraction block -
they are not detected and extracted automatically. In this case:

e The VD_STD_ERR bit is not valid

e ST 352 extraction is only done on one data stream or the other, not both
simultaneously (Link A or Link B selected via the host interface)

e Previously embedded ST 352 packets can be deleted on one data stream only (using
the ANC_DATA_DELETE bit, see Section 4.18.8), but these packets are replaced with
10-bit Y/C blanking values only
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e Itisnecessary to manually extract the SMPTE ST 352 data by programming the DID,
SDID and line number information into the ANC data extraction block

Note 2: SMPTE ST 352 packet regeneration is enabled by default for 3G Level B inputs,
and should be disabled through the host interface if Level B to Level A conversion is not
enabled.

4.17.2.1 SMPTE ST 352 Payload Identifier Usage

The SMPTE ST 352 Payload Identifier is used to confirm the video format identified by
the Automatic Video Standards Detection block (see Section 4.17.4).

Table 4-14: SMPTE ST 352 Packet Data

Bit Name Bit Name Description R/W  Default

VIDEO_FORMAT_4_DS1 SMPTE ST 352

15-8 R 0
Address: 01Ah Byte 4
VIDEO_FORMAT_3_DS1 70 SMPTE ST 352 B 0
Address: 01Ah i Byte 3 Data is available in this register when Video Payload

Identification Packets are detected in the data

VIDEO_FORMAT_2_DS1 SMPTE ST 352 stream.

15-8 R 0
Address: 019h Byte 2
VIDEO_FORMAT_2_DS1 SMPTE ST 352

7-0 R 0
Address: 019h Byte 1

4.17.2.2 3G SMPTE ST 352 Packets Following Level B to Level A Conversion

After Level Bto Level A conversion, modified payload data must be programmed via the
host interface into the VIDEO_FORMAT_352_X_X registers and automatically inserted
by the GS2970A on the correct SMPTE ST 352 Line Number.

SMPTE ST 352 Packets are embedded in both data streams.

Previously embedded ST 352 packets may be deleted from one data stream only (using
the ANC_DATA_DELETE bit, see Section 4.18.8), but these packets are replaced with
10-bit Y/C blanking values.

Note: Pre-existing SMPTE ST 352 Packets that are not deleted are re-mapped to
differentline numbers during conversion to Level A formatting. These packets should be
ignored by the system, since they are on non-standard SMPTE ST 352 lines.

4.17.3 Ancillary Data Checksum Error
The GS2970A calculates checksums for all received ancillary data.

These calculated checksums are compared with the received ancillary data checksum
words.

If a mismatch in the calculated and received checksums is detected, then a checksum
error is indicated.

When operating in HD mode, the device makes comparisons on both the Y and C
channels separately. If an error condition in the Y channel is detected, the YCS_ERR bit
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inthe VIDEO_ERROR_STAT_Xregisteris set HIGH. If an error condition in the C channel
is detected, the CCS_ERR bit in the VIDEO_ERROR_STAT X register is set HIGH.

When operating in 3G Level A mode, the device makes comparisons on both the Y (Data
Stream 1) and C (Data Stream 2) channels separately. If an error condition in the Y
channelisdetected, the YCS_ERR bitin the VIDEO_ERROR_STAT_Xregister is set HIGH.
If an error condition in the C channel is detected, the CCS_ERR bit in the
VIDEO_ERROR_STAT_Xregister is set HIGH.

When operating in 3G Level B mode, the device makes comparisons on both the Y
channel and the C channel of both Link A and Link B.

When operating in SD mode, only the YCS_ERR bit is set HIGH when checksum errors
are detected.

4.17.3.1 Programmable Ancillary Data Checksum Calculation

As described above, the GS2970A calculates and compares checksum values for all
ancillary data types by default. It is possible to program which ancillary data types are
checked as described in Section 4.17.1.

When so programmed, the GS2970A only checks ancillary data checksums for the
specified data types, ignoring all other ancillary data.

The YCS_ERR and/or CCS_ERR bits in the VIDEO_ERROR_STAT_X register are only set
HIGH if an error condition is detected for the programmed ancillary data types.

4.17.4 Video Standard Error

If a mismatch between the received SMPTE ST 352 packets and the calculated video
standard occurs, the GS2970A indicates a video standard error by setting the
VD_STD_ERR bit of the VIDEO_ERROR_STAT_X register HIGH.

The device detects the SMPTE ST 352 Packet version as defined in the SMPTE ST 352
standard. If the incoming packet is Version Zero, then no comparison is made with the
internally generated payload information and the VD_STD_ERR bit is not set HIGH.

Note 1: If the received SMPTE ST 352 packet indicates 25, 30 or 29.97PsF formats, the
device only indicates an error when the video format is actually progressive. The device
detects 24 and 23.98PsF video standards and perform error checking at these rates.

Note 2: The VD_STD_ERR bit should be ignored in all 3G modes.

Note 3: VD_STD_ERR_DS1 is set incorrectly for a 1920x1080/PsF/24 payload ID. To
resolve this issue, choose one of the two methods.

e Setthe VD_STD_ERR_DS1 mask bit high in the ERROR_MASK_1 register to avoid
having incorrect assertion of the DATA_ERROR pin.

e Monitor the received SMPTE ST 352 packet in the VIDEO_FORMAT_352_A_1 and
VIDEO_FORMAT_352_B_1 registers and compare that to the video format
identified in the VD_STD_DS1 bits in the DATA_ FORMAT_DS1 register. Then, make
the determination of whether or not there is a mismatch on their own.
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4.18 Signal Processing

In addition to error detection and indication, the GS2970A can also correct errors,
inserting corrected code words, checksums and CRC values into the data stream.

The following processing can be performed by the GS2970A:
1. TRS error correction and insertion.

2. HD line based CRC correction and insertion.

3. EDH CRC error correction and insertion.

4. HD line number error correction and insertion.

Illegal code re-mapping.

Ancillary data checksum error correction and insertion.

Audio extraction.

© N 9 v

SMPTE ST 372 (Level B to Level A) Conversion.
All of the above features are only available in SMPTE mode (SMPTE_BYPASS = HIGH).

To enable these features, the IOPROC_EN/DIS pin must be set HIGH, and the individual
feature must be enabled via bits in the IOPROC_1 and/or IOPROC_2 (depending on the
data stream) register(s).

The IOPROC_1 and IOPROC_2 registers contains one bit for each processing feature
allowing each one to be enabled/disabled individually.

By default (at power up or after device reset), all of the IOPROC_1 and IOPROC_2
register bits described in Table 4-15 below are set to zero (0), which enables all of the
processing features.

To disable an individual processing feature, set the corresponding bit to one (1) in the
IOPROC_1 and/or IOPROC_2 register(s).

Table 4-15: IOPROC_1 and IOPROC_2 Register Bits

Processing Feature IOPROC_1 Register Bit IOPROC_2 Register Bit
TRS error correction and insertion TRS_INS_DS1_MASK TRS_INS_DS2_MASK
Y and C line based CRC error correction CRC_INS_DS1_MASK CRC_INS_DS2_MASK
Y and C line number error correction LNUM_INS_DS1_MASK LNUM_INS_DS2_MASK
Ancillary data check sum correction ANC_CHECKSUM_INSERTION_DS1_MASK  ANC_CHECKSUM_INSERTION_DS2_MASK
EDH CRC error correction EDH_CRC_INS_MASK N/A
Illegal code re-mapping ILLEGAL_WORD_REMAP_DS1_MASK ILLEGAL_WORD_REMAP_DS2_MASK
H timing signal configuration H_CONFIG N/A
Update EDH Flags EDH_FLAG_UPDATE_MASK N/A
Audio Data Extraction N/A AUDIO_SEL_DS2_DST
Ancillary Data Extraction ANC_DATA_EXT_MASK ANC_EXT_SEL_DS2_DS1
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Table 4-15: IOPROC_1 and IOPROC_2 Register Bits (Continued)

Processing Feature IOPROC_1 Register Bit IOPROC_2 Register Bit
Audio Extraction AUD_EXT_MASK N/A
Regeneration of ST 352 packets N/A REGEN_352M_MASK

4.18.1 TRS Correction & Insertion

When TRS Error Correction and Insertion is enabled, the GS2970A generates and
overwrites TRS code words as required.

TRS Word Generation and Insertion is performed using the timing generated by the
Timing Signal Generator, providing an element of noise immunity over using just the
received TRS information.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
TRS_INS_DS1_MASK or TRS_INS_DS2_MASK bits in the IOPROC_1 or IOPROC_2
registers are set LOW. The TRS_INS_DS1_MASK bit is in the IOPROC_1 register and is
used to enable/disable TRS correction and insertion for SD, HD, and 3G-A data streams.
The TRS_INS_DS2_MASK bit is in the IOPROC_2 register and is used to enable/disable
TRS correction and insertion for 3G-B data streams only.

Note: Inserted TRS code words are always 10-bit compliant, irrespective of the bit depth
of the incoming video stream.

4.18.2 Line Based CRC Correction & Insertion

When CRC Error Correction and Insertion is enabled, the GS2970A generates and
inserts line based CRC words into both the Y and C channels of the data stream.

Line based CRC word generation and insertion only occurs in HD and 3G modes, and is
enabled in when the IOPROC_EN/DIS pin is HIGH and the CRC_INS_DSX_MASK bit in
the IOPROC_X register is set LOW.

4.18.3 Line Number Error Correction & Insertion

When Line Number Error Correction and Insertion is enabled, the GS2970A calculates
and inserts line numbers into the output data stream. Re-calculated line numbers are
inserted into both the Y and C channels.

Line number generation is in accordance with the relevant HD or 3G video standard as
determined by the Automatic Standards Detection block.

This feature is enabled when the device is operating in HD or 3G modes, the
IOPROC_EN/DIS pin is HIGH and the LNUM_INS_DSX_MASK bit in the IOPROC_X
register is set LOW.
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4.18.4 ANC Data Checksum Error Correction & Insertion

When ANC data Checksum Error Correction and Insertion is enabled, the GS2970A
generates and inserts ancillary data checksums for all ancillary data words by default.

Where user specified ancillary data has been programmed (see Section 4.17.1), only the
checksums for the programmed ancillary data are corrected.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
ANC_CHECKSUM_INSERTION_DSX_MASK bit in the IOPROC_X register is set LOW.

4.18.5 EDH CRC Correction & Insertion

When EDH CRC Error Correction and Insertion is enabled, the GS2970A generates and
overwrites full field and active picture CRC check-words.

Additionally, the device sets the active picture and full field CRC 'V' bits HIGH in the
EDH packet. The AP_CRC_V and FF_CRC_V register bits only report the received EDH
validity flags.

EDH FF and AP CRC's are only inserted when the device is operating in SD mode, and if
the EDH data packet is detected in the received video data.

Although the GS2970A modifies and inserts EDH CRC's and EDH packet checksums,
EDH error flags are only updated when the EDH_FLAG_UPDATE_MASK bit is LOW.

This feature is enabled in SD mode, when the IOPROC_EN/DIS pin is HIGH and the
EDH_CRC_INS_MASK bit in the IOPROC_1 register is set LOW.

4.18.6 lllegal Word Re-mapping

All words within the active picture (outside the horizontal and vertical blanking
periods), between the values of 3FCh and 3FFh are re-mapped to 3FBh. All words within
the active picture area between the values of 000h and 003h are remapped to 004h.

This feature is enabled when the IOPROC_EN/DIS pin is HIGH and the
ILLEGAL_WORD_REMAP_DSX_MASK bit in the IOPROC_X register is set LOW.

4.18.7 TRS and Ancillary Data Preamble Remapping

8-bit TRS and ancillary data preambles are re-mapped to 10-bit values. 8-bit to 10-bit
mapping of TRS headers is only supported if the TRS values are 3FC 000 000. Other
values such as 3FD, 3FE, 3FF, 001,002 and 003 are not supported. This feature is enabled
by default, and can be disabled via the IOPROC_X register.

4.18.8 Ancillary Data Extraction

Ancillary data may be extracted externally from the GS2970A output stream using the
Y/1ANC and C/2ANC signals, and external logic.

Asan alternative, the GS2970A includes a FIFO, which extracts ancillary data using read
access via the host interface to ease system implementation. The FIFO stores up to 2048
x 16 bit words of ancillary data in two separate 1024 word memory banks.
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Datais accessed from both memory banks using the same host interface addresses, 800h
to BFFh (see Table 4-32: ANC Extraction FIFO Access Registers).

The device writes the contents of ANC packets into the FIFO, starting with the first
Ancillary Data Flag (ADF), followed by up to 1024 words.

All Data Identification (DID), Secondary Data Identification (SDID), Data Count (DC),
user data, and checksum words are written into the device memory.

The device detects ancillary data packet DID's placed anywhere in the video data
stream, including the active picture area.

In HD and 3G mode, ancillary data from the Y channel or Data Stream One is placed in
the Least Significant Word (LSW) of the FIFO, allocated to the lower 8 bits of each FIFO
address.

Ancillary data from the C channel or Data Stream Two is placed in the
Most Significant Word (MSW) (upper 8 bits) of each FIFO address.

Note: Please refer to the ANC insertion and Extraction Application Note (Doc ID:
GENDOC-053410), for discrete steps and example of Ancillary data extraction using the
GS2970A.

In SD mode, ancillary data is placed in the LSW of the FIFO. The MSW is set to zero.

If the ANC_TYPE registers are all set to zero, the device extracts all types of ancillary
data. If programmable ancillary data extraction is required, then up to five types of
ancillary data to be extracted can be programmed in the ANC_TYPE registers (see
Section 4.17.1).

Additionally, the lines from which the packets are to be extracted can be programmed
into the ANC_LINEA[10:0] and ANC_LINEB[10:0] registers, allowing ancillary data from
a maximum of two lines per frame to be extracted. If only one line number register is
programmed (with the other set to zero), ancillary data packets are extracted from one
line per frame only. When both registers are set to zero, the device extracts packets from
all lines.

To start Ancillary Data Extraction, the ANC_DATA_EXT_MASK bit of the host interface
must be set LOW. Ancillary data packet extraction begins in the following frame (see
Figure 4-31: Ancillary Data Extraction - Step A).

GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 74 of 149
Final Data Sheet Rev. 3
GENDOC-054244 July 2013


http://www.semtech.com/

Bank A Bank B
Application Layer
Read Pointer —» 0| ANCDATA 800h 0 800h
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
Internal Write )
Pointer
1023 BFFh 1023 BFFh

ANC DATA S\WITCH=LOW

Figure 4-31: Ancillary Data Extraction - Step A

Ancillary data is written into Bank A until full. The Y/1ANC and C/2ANC output flags
can be used to determine the length of the ancillary data extracted and when to begin
reading the extracted data from memory.

While the ANC_DATA_EXT _MASK bit is set LOW, the ANC_DATA_SWITCH bit can be
set HIGH during or after reading the extracted data. New data is then written into Bank
B (up to 1024 x 16-bit words), at the corresponding host interface addresses (see Figure
4-32: Ancillary Data Extraction - Step B).
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Bank A Bank B
Internal Write

0| ANCDATA 800h Pointer —» 0 800h

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

App';f‘;%ﬁ: —» | ANCDATA

ANCDATA

1023 BFFh 1023 BFFh

ANC DATA SWTCH = HIGH
Figure 4-32: Ancillary Data Extraction - Step B
To read the new data, toggle the ANC_DATA_SWITCH bit LOW. The old data in Bank A

is cleared to zero and extraction continues in Bank B (see Figure 4-33: Ancillary Data
Extraction - Step C).
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Bank A Application Layer Bank B
0 800h Read Pointer_» 0| ANCDATA 800h
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
ANCDATA
1023 BFFh 1023 BFFh

ANC_DATA SMTCH=LOW
Figure 4-33: Ancillary Data Extraction - Step C
If the ANC_DATA_SWITCH bit is not toggled, extracted data is written into Bank B until

full. To continue extraction in Bank A, the ANC_DATA_SWITCH bit must be toggled
HIGH (see Figure 4-34: Ancillary Data Extraction - Step D).
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Bank A Bank B

Internal Write

Pointer_> 0 800h 0| ANCDATA 800h

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

ANCDATA

Application Layer
Read Pointer — | ANCDATA

ANCDATA

1023 BFFh 1023 BFFh

ANC DATA SMTCH =HIGH

Figure 4-34: Ancillary Data Extraction - Step D

Toggling the ANC_DATA_SWITCH bit LOW returns the process to step A (Figure 4-31).

Note 1: Toggling the ANC_DATA_SWITCH must occur at a time when no extraction is
taking place, i.e. when the both the Y/1ANC and C/2ANC signals are LOW.

To turn extraction off, the ANC_DATA_EXT_MASK bit must be set HIGH.

In HD mode, the device can detect ancillary data packets in the Luma video data only,
Chroma video data only, or both. By default (at power-up or after a system reset) the
device extracts ancillary data packets from the luma channel only.

In 3G mode Level A, the device can detect ancillary data packets in Luma video (Data
Stream One) only, Chroma video (Data Stream Two) only, or both. By default (at
power-up or after a system reset) the device extracts ancillary data packets from Data
Stream One only.

In 3G mode Level B mode, the device can detect ancillary data packets in Luma video
only, Chroma video only, or both from either Link A or Link B. Selection of Link A or Link
B for ANC data extraction is done via the host interface. By default (at power-up or after
a system reset) the device extracts ancillary data packets from Link A Luma only.

To extract packets from the Chroma/Data Stream Two channel only, the HD_ANC_C2
bit of the host interface must be set HIGH. To extract packets from both Luma/Data
Stream One and Chroma/Data Stream Two video data, the HD_ANC_Y1_C2 bit must be
set HIGH (the setting of the HD_ANC_C2 bit is ignored).

The default setting of both the HD_ANC_C2 and HD_ANC_Y1_C2 is LOW. The setting of
these bits is ignored when the device is configured for SD video standards.
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Ancillary data packet extraction and deletion is disabled when the IOPROC_EN/DIS pin
is set LOW.

After extraction, the ancillary data may be deleted from the video stream by setting the
ANC_DATA_DEL bit of the host interface HIGH. When set HIGH, all existing ancillary
dataisremoved and replaced with blanking values.If any of the ANC_TYPE registers are
programmed with a DID and/or DID and SDID, only the ancillary data packets with the
matching [Ds are deleted from the video stream.

Note 2: After the ancillary data determined by the ANC_TYPE_X_APX registers has
been deleted, other existing ancillary data may not be contiguous. The device does not
concatenate the remaining ancillary data.

Note 3: Reading extracted ancillary data from the host interface must be performed
while there is a valid video signal present at the serial input and the device is locked
(LOCKED signal is HIGH).

4.18.9 Level B to Level A Conversion

When IOPROC_2? register bit LEVEL_B2A_CONV_DISABLE_MASK is HIGH (default),
the GS2970A does not convert 3G LEVEL B streams between Level A and Level B
mapping formats.

When LEVEL_B2A_CONV_DISABLE_MASK is LOW, the GS2970A converts a 3G 1080p
Level B stream to the Level A mapping format, as per SMPTE ST 425.

The device assumes that Link A and Link B are phase-aligned at the transmitter.

The output data are line multiplexed such that the data content from Link A and Link B
are assembled in a continuous fashion, at twice the input data rate. Extracted timing
reference information is used to trigger a line counter which embeds the correct line
number according to SMPTE ST 425.

The Level B/A conversion acts only on the active picture, ANC data can become corrupt
outside of this region. In order to ensure that the embedded ANC data remains valid, we
recommend extracting the ANC data with the receiver prior to the Level B/A conversion
taking place.

Note 1: If Level B/A conversion is enabled, previous ST 352 Payload ID packets are not
deleted from the data stream.

Note 2: When Level B/A conversion is enabled, timing reference information (FVH)
present on the STAT outputs is not phase-aligned with the output video data, and should
not be used for line or frame synchronization activities. Being that CEA 861 timing is
derived from (FVH) timing reference information, it too should not be used. During Level
B to Level A conversion, it is advised that the user generates the H and V timing signals
from the embedded TRS words.

Note 3: If the GS2970A sees a synchronous switch where the difference in phases
between two Level B inputs is greater than ~10.7Ls, the user may observe a missing H
pulse on the line following the switch line, when Level B/A conversion is enabled.

Note 4: Discontinuities in the line of video at the input of the Level B to A converter can
cause erroneous mapping to the Level A format. Therefore, when enabling B to A
conversion or enabling/disabling audio, it is recommended to reset the Level B to A
converter with the following sequence:
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1. Assert the B to A converter reset by writing '1' to bit 3 of register 05Eh.

2. Monitor H-pulse for a high-to-low transition.

3. De-assert the B to A converter reset by writing '0' to bit 3 of register 05Eh. This must
be completed at the beginning of SAV and should be completed in 1920 PCLK
periods.

4.19 Audio De-embedder

The GS2970A includes an integrated audio de-embedder which is enabled by default in
SMPTE mode. It can be disabled by setting the AUDIO_EN/DIS pin LOW, or by setting the
host interface AUD_EXT_MASK bit to HIGH, or by keeping IOPROC_EN/DIS pin LOW.
In non-SMPTE modes, the audio de-embedder is not active.

Up to eight channels of audio may be extracted from the received serial digital video
stream. The output signal formats supported by the device include AES/EBU, 1%s
(default) and industry standard serial digital formats.

16, 20 and 24-bit audio bit depths are supported for 48kHz synchronous audio for SD
datarates. For HD and 3G datarates, 16, 20 and 24-bit audio bit depths are supported for
48kHz audio. The audio may be synchronous or asynchronous to the video.

In 3G mode:

¢ InLevel Amode, all Audio Control Packets are extracted from Data Stream One and
all Audio Data Packets are extracted from Data Stream Two, in accordance with
SMPTE ST 425. This is similar to HD, in which Audio Control Packets are embedded
in the Luma channel and audio data packets in the Chroma channel

e In Level B mode, extraction of audio packets from Link A (default) or Link B is
selectable via the AUDIO_SEL_DS2_DS1 bit in the host interface

Additional audio processing features include audio mute on loss of lock, de-embed and
delete, group selection, audio output re-mapping, ECC error detection and correction
(HD/3G modes only), and audio channel status extraction.

4.19.1 Serial Audio Data 1/0 Signals

The Serial Audio Data I/O pins are listed in Table 4-16: Serial Audio Pin Descriptions.

Table 4-16: Serial Audio Pin Descriptions

Pin Name Description
AUDIO_EN/DIS Enable Input for Audio Processing
AOUT_1/2 Serial Audio output; Channels 1 and 2
AOUT_3/4 Serial Audio output; Channels 3 and 4
AOUT_5/6 Serial Audio Output; Channels 5 and 6
AOUT_7/8 Serial Audio Output; Channels 7 and 8
ACLK 64fs clock
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Table 4-16: Serial Audio Pin Descriptions (Continued)

Pin Name Description
WCLK Word clock
AMCLK Audio Master Clock, selectable 128fs, 256fs, or

512fs

The timing of the serial audio output signals and the ACLK output signal is shown in
Figure 4-35: ACLK to Data Signal Output Timing.

I/O Timing Specs:

Audio Outputs:

| |
128fs = 162.76ns (AES/EBU)
64fs = 325.52ns (other modes)

|

AOQUT*

Audio Outputs
3.3V 1.
tod  |tr/tf (max)  Cionp toh  [tr/tf (min)]  Cionn
7.000ns | 2.200ns | 15 pF_| 1.500ns | 0.600ns | 6 pF

8V

tod [tr/tf (max)]  Clomp
7.000ns | 2.300ns | 15 pF

toh  [tr/tf (min)]  Clonp
1.500ns_| 0.600ns | 6 pF

AOUT

Figure 4-35: ACLK to Data Signal Output Timing

When AUDIO_EN/DIS is set HIGH, audio extraction is enabled and the audio output
signals are extracted from the video data stream. When set LOW, the serial audio
outputs, ACLK and WCLK outputs are set LOW.

In addition, all functional logic associated with audio extraction is disabled to reduce
power consumption.
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4.19.2 Serial Audio Data Format Support

The GS2970A supports the following serial audio data formats:

o 125 (default)

e AES/EBU

e Serial Audio Left Justified, MSB First

e Serial Audio Left Justified, LSB First

e Serial Audio Right Justified, MSB First

e Serial Audio Right Justified, LSB First (this mode is not supported in SD)

By default (at power up or after system reset) I°S is selected. The other data formats are
selectable via the host interface using the AMA/AMBI1:0] bits.

Table 4-17: Audio Output Formats

AMA/AMBI[1:0] Audio Output Format
00 AES/EBU audio output
01 Serial audio output: Left Justified; MSB first
10 Serial audio output: Right Justified; MSB first
n 12S (Default)

The serial audio output formats may use LSB first according to the settings of the control
bits LSB_FIRSTA, LSB_FIRSTB, LSB_FIRSTC, and LSB_FIRSTD. When in 1°S mode, these
control bits must all be set LOW (default).

When I2S format is desired, both groups must be set to 1%s (i.e. AMA = AMB = 11). This is
because they share the same WCLK.

WCLK \ Channel A (Left) Channel B (Right)

Acik mwmmwmmmw
AOUTI[8/7:2/1] l 23 | 22 ' | | ' I l ' | A 23 | 22 l ' l ' | ' l | k

Srb -

MSB LSB MsSB LSB

Figure 4-36: 1°S Audio Output Format

WCLK / Channel A (Left) v \ Channel B (Right) « /

e AU UYL UV U ULV U WU VLU U
AouTisz211{ 0 1 ) 2] 3 |X I5]6 X7(sx XZ7X28X29X3OX31X L1f2) 3Y4]s]el7)8]., XZ7128X29X30131Y

L___Preamble AUX: MSB V P L—Preamble [ AUX: Ils8 " MSB V U C P

Figure 4-37: AES/EBU Audio Output Format
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Figure 4-38: Serial Audio, Left Justified, MSB First
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Figure 4-39: Serial Audio, Left Justified, LSB First
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Figure 4-40: Serial Audio, Right Justified, MSB First
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Figure 4-41: Serial Audio, Right Justified, LSB First

4.19.2.1 AES/EBU Mode

In AES/EBU output mode, the audio de-embedder uses a 128fs (6.144MHz audio bit
clock) clock as shown in Figure 4-42.

6.144VHz

P G I 6 I G GENS G GH §

Figure 4-42: AES/EBU Audio Output to Bit Clock Timing
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4.19.2.2 Audio Data Packet Extraction Block

The audio de-embedder looks for audio data packets on every line of the incoming
video.

The audio data must be embedded according to SMPTE ST 272 (SD) or
SMPTE ST 299 (HD or 3G).

In 3G Level A signals, the audio data packets must be embedded only in Data Stream
Two.

In 3G Level B signals, the audio data packets must be embedded in the Chroma streams
of either Link A or Link B.

The Audio Group Detect registers are set HIGH when audio data packets with a
corresponding group DID are detected in the input video stream. The host interface
reports the individual audio groups detected.

Table 4-18: Audio Data Packet Detect Register

Name Description Default
ADPG4_DET  Audio Group Four Data Packet Detection (1: Detected) 0
ADPG3_DET  Audio Group Three Data Packet Detection (1: Detected) 0
ADPG2_DET  Audio Group Two Data Packet Detection (1: Detected) 0
ADPG1_DET  Audio Group One Data Packet Detection (1: Detected) 0

When an audio data packet with a DID set in IDA[1:0] and IDB[1:0] is detected, the audio
sample information is extracted and written into the audio FIFO.

The embedded audio group selected by IDA[1:0] is described henceforth in this
document as Group A or Primary Group. The embedded audio group selected by
IDBJ1:0] is described henceforth in this document as Group B or Secondary Group.

Due to the large size of the horizontal ancillary data space in 720p/24, 720p/25 and
720p/30 video standards, the maximum number of ancillary data words the audio
de-embedder can process is limited to 1024 when configured for these standards.

4.19.2.3 Audio Control Packets

The audio de-embedder automatically detects the presence of audio control packets in
the video stream. When audio control packets for audio Group A are detected, the
CTRA_DET bit of the host interface is set HIGH. When audio control packets for audio
Group B are detected, the CTRB_DET bit of the host interface is set HIGH.

The audio control packet data is accessible via the host interface.

The audio control packets must be embedded according to SMPTE ST 272 (SD) or
SMPTE ST 299 (HD and 3G). In 3G Level A signals, the audio control packets must be
embedded only in Data Stream One. In 3G Level B signals the audio control packets must
be embedded in the Luma streams of each link that carries audio.
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Note 1:In SD, the control packet host interface registers are updated with new control
packet values, after the CTRA_DET/CTRB_DET flags are cleared. In HD, the update
happens automatically.

Note 2:If there is an HD audio packet checksum error, no audio is extracted. The audio
packetis not recognized, and the audio stays in the video stream. If nothing but the CLK
phase parity bit is wrong, the audio will extract fine.

4.19.2.4 Setting Packet DID
Table 4-19 below, shows the 2-bit host interface setting for the audio group DID's.

For 24-bit audio supportin SD mode, extended audio packets for Group A must have the
same group DID set in IDA[1:0] of the host interface. Extended audio packets for Group
B must have the same group DID set in IDB[1:0] of the host interface.

The audio de-embedder automatically detects the presence of extended audio packets.
When detected, the audio output format is set to 24-bit audio sample word length.

The audio de-embedder defaults to audio Groups One and Two, where Group A is
extracted from packets with audio Group One DID, and Group B from packets with
audio Group Two DID.

Table 4-19: Audio Group DID Host Interface Settings

Audio SD Data SD Extended HD Data SD Control HD Control Host Interface Register Setting

Group DID DID DID DID DID (2-bit)
1 2FFh 1FEh 2E7h 1EFh 1E3h 00b
2 1FDh 2FCh 1E6h 2EEh 2E2h 01b
3 1FBh 2FAh 1E5h 2EDh 2E1h 10b
4 2F9h 1F8h 2E4h 1ECh 1EOh 11b

Table 4-20: Audio Data and Control Packet DID Setting Register

Name Description Default
IDA[1-0] Group A Audio data and control packet DID setting 00b
IDB[1-0] Group B Audio data and control packet DID setting 01b

Note: To keep sample delays between audio channels the same after changing the
value of IDA or IDB in the SD audio core, the audio FIFOs must be cleared. This is
accomplished by asserting CLEAR_AUDIO and de-asserting at least one frame later.
When the FIFOs are in the clear state, audio will be muted, but audio clocks will continue
to run.
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4.19.2.5 Audio Packet Delete Block

To delete all ancillary data with a group DID shown in Table 4-19, the ALL_DELbit in the
host interface must be set HIGH.

4.19.2.6 ECC Error Detection & Correction Block (HD Mode Only)

The audio de-embedder performs BCH(31,25) forward error detection and correction, as
described in SMPTE ST 299. The error correction for all embedded audio data packets is
activated when the host interface ECC_OFF bit is set LOW (default LOW). The audio
de-embedder corrects any errors in both the audio output and the embedded packet.

When a one-bit error is detected in a bit array of the ECC protected region of the audio
data packet with audio group DID set in IDA[1:0], the ECCA_ERROR flag is set HIGH.
When a one-bit error is detected in the ECC protected region of the audio data packet
with audio group DID set in IDB[1:0], the ECCB_ERROR flag is set HIGH.

Figure 4-43 shows examples of error correction and detection. Up to 8 bits in error can
be corrected, providing each bit error is in a different bit array (shown below). When
there are two or more bits in error in the same 24-bit array, the errors are detected, but
not corrected.

Bit 7
it 6
it 5

=|=|=

24-bit array

ADF [ ADF| ADF| DID| DBN| DC| CLK[ CLK| CH1[ CH1| CH1 [ CH1 [ CH2 | CH2 [ CH2 [ CH2 [ CH3 [ CH3 | CH3 [ CH3 [CH4 [CH4 [CH4 [CH4

it 7
it 6

it 5 -

it 4

Bit 3 |
Bit 2 H:
Bit 1 H

Bit 0 I [ 1

I Errors corrected

ADF | ADF| ADF| DID| DBN[ DC| CLK| CLK| CH1|[ CH1| CH1| CH1| CH2| CH2| CH2 | CH2 [ CH3 | CH3 [ CH3 | CH3 | CH4 | CH4 | CH4 [ CH4 |

Bit 7
Bit 6

Bit 5
it 4

t3 [
it 2
it

Bit 0

I £ rors detected but not corrected

Figure 4-43: ECC 24-bit Array and Examples

4.19.3 Audio Processing

4.19.3.1 Audio Clock Generation

For SD and HD/3G audio, a single set of audio frequencies is generated for all audio
channels, using a Direct Digital Period Synthesizer (DDPS) to minimize jitter.

e For Mapping structure one signals (1080p 50, 59.94 or 60), the pixel clock is
148.5(/M) MHz, and the phase data are based on this rate. An Audio Master Clock
(AMCLK) is also generated. The frequency is selectable via the host interface as:

+ fsx128
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+ fsx 256
¢ fsx512

In SD mode, audio clocks are derived from the PCLK.

In HD/3G modes, the input control for the DDPS is derived from the two embedded
audio clock phase words in the audio data packet corresponding to Group A. The audio
clock phase information used is taken from the first embedded audio packet in the
HANC space. With no embedded audio present, the device will not generate ACLK or
WCLK. The IGNORE_PHASE bit should be asserted in this case to ensure the proper
AMCIK frequency is generated.

The audio de-embedder also includes a Flywheel block to overcome any inconsistencies
in the embedded audio clock phase information.

If the audio phase data is not present in the audio data packets, or is incorrect, the
NO_PHASEA_DATA bit in the host interface is set and the clock will free-run based on
the detected video format, the PCLK and the M value. IGNORE_PHASE should be set
HIGH when NO_PHASEA_DATA is set. This does not occur automatically.

When the IGNORE_PHASE bit in the host interface is set HIGH, it is recommended that
the M value be programmed via the host interface. This can be done by setting the
FORCE_M bit HIGH, and programming the desired value into FORCE_MEQ1001. The
correct value can be obtained by reading the M bit from the Video Core Registers.

If the DDPS is locked to phase data and audio data packets are lost or corrupted, the
Clock Generator will flywheel for up to four audio data packets. If no valid audio data
packet with valid phase data is provided within this time, the Clock Generator will
free-run based on the video format, the PCLK and the M value.

If the IGNORE_PHASE bit in the host interface is HIGH, the clock will free-run based on
the video format, the PCLK and the M value, independent of the NO_PHASEA_DATA bit.

In the 720p/24 video format, the total line length is 4125 pixels, which requires a
resolution of 13 bits for the audio clock phase words in the embedded audio data
packets. SMPTE ST 299 only specifies a maximum of 12 bits resolution. Proposed
changes to SMPTE ST 299 suggest using bit 5 of UDW1 (currently reserved and set to
zero) in the audio data packet as the MSB (ck13) for the audio clock phase data,
providing 13 bits resolution.

Some audio encoders may hold the clock phase value at a maximum value when
reached, until reset at the end of the line. This produces a small amount of audio phase
jitter for the period of one sample.

To overcome this issue, the audio de-embedder checks for all cases. On detection of the
maximum value, a comparison is made between previous clock phases and the correct
position interpolated. If the clock phase data value starts to decrease, the de-embedder
checks to see if bit 5 (ck13) of UDW1 in the audio data packet is set. If ck13 is set, the
correct value is used. If ck13 is not set, the correct position is interpolated.

4.19.3.2 Detect Five-Frame Sequence Block

Five-frame sequence detection is required for 525-line based video formats only. The
audio de-embedder checks the Audio Frame Number sequence in the audio control
packets, when present. If the audio frame sequence is running (repeated 1 to 5 count),
the audio de-embedder uses this information to determine the five-frame sequence. If
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the audio control packet is not present, or the Audio Frame Number words are set to
200h, the audio de-embedder detects the five-frame sequence by counting the number
of samples per frame. Figure 4-44 shows the number of samples per frame over a
five-frame sequence.

i# 8008 Samples #i
: Frame 5 : Frame 1 : Frame 2 : Frame 3 : Frame 4 : Frame 5 : Frame 1 :
| | | | | | | |
< 1602 X 1602 X 1601 X 1602 X 1601 X 1602 X 1602 >
1602 Repeat:

Figure 4-44: Sample Distribution over 5 Video Frames (525-line Systems)

When the audio inputs are asynchronously switched or disrupted, the audio
de-embedder continues to write audio samples into the audio buffer, based on the
current five-frame sequence. The de-embedder then re-locks to the new 5-frame
sequence, at which point a sample may be lost.

Note: In SD, all four channel pairs must follow the same five-frame sequence.

4.19.3.3 Audio FIFO Block

The function of the FIFO block is to change the audio data word rate from the ANC rate
multiplexed with the video signal to the 48kHz audio output rate.

The audio FIFO block contains the audio sample buffers; one per audio channel. Each
buffer is 36 audio samples deep. At power up or reset, the read pointer is held at the zero
position until 26 samples have been written into the FIFO (allows for 6 lines per frame
with no audio samples; a maximum of 4 samples per line in SD Mode). See Figure 4-45.

Read
Pointer

Address| 0] 5 35

Audio Buffer

Wite
Pointer

Figure 4-45: Audio Buffer After Initial 26 Sample Write

The position of the write pointer with respect to the read pointer is monitored
continuously. If the write pointer is less than 6 samples ahead of the read pointer (point
Ain Figure 4-46), a sample is repeated from the read-side of the FIFO. If the write pointer
is less than 6 samples behind the read pointer (point B in Figure 4-46), a sample is
dropped. This avoids buffer underflow/overflow conditions.
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Read
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Address| 0] 5 2 35
Audio Buffer
=== === >
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Write Write
Pointer Pointer

Figure 4-46: Audio Buffer Pointer Boundary Checking

The repeat or drop sample operation is performed a maximum of 28 consecutive times,
after which the audio outputs are muted (all sample data set to zero). In SD Mode, 26
samples are required to be written into the FIFO prior to starting the read operation
again.

The audio buffer pointer offset may be reduced from 26 samples to 12 or 6 samples using
the OS_SEL[1:0] bits in the host interface. The default setting is 26 samples (see
Table 4-21).

When the OS_SEL[1:0] bits are set for 6-sample pointer offset, no boundary-checking is
performed.

In HD mode the audio FIFO is a maximum of 10 samples deep. According to
SMPTE ST 299, audio samples are multiplexed immediately in the next HANC region
after the audio sample occurs.

Table 4-21: Audio Buffer Pointer Offset Settings

OS_SEL[1:0] Buffer Pointer Offset
00 26 samples (default)
01 12 samples
10 6 samples

Sample Delay

When extracting SD audio, certain conditions can cause the sample delay through the
audio FIFOs to be 1-4 samples different between channels.

If delays through the audio FIFOs must be the same, it is recommended that the FIFO
size gets set to 22 or 16 with OS_SEL[1:0]. Additionally, the audio FIFO must be cleared
when either of the following occurs:

1. Loss of lock. The FIFO should be cleared when the part has relocked.

2. When one of the groups of audio disappears and re-appears. Poll the audio data
packet detected registers ADPG1_DET, ADPG2_DET, ADPG3_DET, and ADPG4_DET
once every frame. If one of the groups currently de-embedded disappears and
re-appears, clear the audio FIFO after the group re-appears.
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Clear the audio FIFO by asserting CLEAR_AUDIO and de-asserting at least one frame
later. When the FIFOs are in the clear state, audio will be muted but audio clocks will
continue to run.

When switching between 525 and 625 formats, it is recommended that the device be
reset to keep the delays through the audio FIFO the same between channels.

4.19.3.4 Audio Crosspoint Block

The Audio Crosspoint is used for audio output channel re-mapping. This feature allows
any of the selected audio channels in Group A or Group B to be output on any of the eight
output channels. The default setting is for one to one mapping, where AOUT_1/2 is
extracted from Group A CH1 and CH2, AOUT_3/4 is extracted from Group A CH3 and
CH4, and so on.

Note: If audio samples from embedded audio packets with the group setin IDA[1:0] are
to be paired with samples from the group set in IDB[1:0], all of the channels must have
been derived from the same Word Clock and must be synchronous.

The output channel is setin the OPn_SRC[2:0] host interface registers. Table 4-22 lists the
3-bit address for audio channel mapping.

Table 4-22: Audio Channel Mapping Codes

3-bit Host Interface

Audio Output Channel Source Address

1 000
2 001
3 010
4 011
5 100
6 101
7 110

8 111

4.19.3.5 Serial Audio Output Word Length

The audio output, in serial modes, has a selectable 24, 20 or 16-bit sample word length.
The ASWL[1:0] host interface register is used to configure the audio output sample word
length. Figure 4-23 shows the host interface 2-bit code for setting the audio sample word
length. When the presence of extended audio packetsis detected in SD modes, the audio
de-embedder defaults to 24-bit audio sample word length.
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Table 4-23: Audio Sample Word Lengths

Audio Sample Word Length Audio Sample Word Length

ASWL[1:0] (sD) (HD)
00 24-bit 24-bit
01 20-bit 20-bit
10 16-bit 16-bit
1" Auto 24/20-bit (Default) Reserved (Default)

Note: By default, at power-up, the word length is set to 12 bits. The desired word length
should be programmed through the host interface.

4.19.3.6 Audio Channel Status

The GS2970A detects the AES/EBU Audio Channel Status (ACS) block information for
each of the selected channel pairs.

ACS data detection is indicated by corresponding ACS_DET flag bits in the host
interface. The flag is cleared by writing to the same location.

4.19.3.7 Audio Channel Status Read

AES/EBU ACS data is available separately for each of the channels in a stereo pair. The
GS2970A defaults to reading the first channel of each pair. There are 184 bits in each
ACS packet, which are written to twelve 16-bit right-justified registers in the host
interface.

The ACS_USE_SECOND bit (default LOW) selects the second channel in each audio pair
when set HIGH.

Once all of the ACS data for a channel has been acquired, the corresponding ACS_DET
bit is set, and acquisition stops. The ACS data is overwritten with new data when the
ACS_DET bit is cleared in the system.

4.19.3.8 Audio Channel Status Regeneration

When the ACS_REGEN bit in the host interface is set HIGH, the audio de-embedder
embeds the 24 bytes of the Audio Channel Status information programmed in the
ACSR[183:0] registers into the 'C' bit of the AES/EBU outputs. The same Audio Channel
Status information is used for all output channels.

In order to apply ACSR data;

e Setthe ACS_REGEN bit to logic HIGH
e Write the desired ACSR data to the ACSR registers
e Setthe ACS_APPLY bit to HIGH

At the next status boundary, the device outputs the contents of the ACSR registers as
ACS data. This event may occur at a different time for each of the output channels. While
waiting for the status boundary, the device sets the appropriate ACS_APPLY_WAIT[A:D]
flag.
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Table 4-24 shows the host interface default settings for the Audio Channel Status block.
The audio de-embedder automatically generates the CRC word.

Table 4-24: Audio Channel Status Information Registers

Name Description Default
ACSR[7-0] Audio channel status block byte 0 set. Used when ACS_REGEN is set HIGH 85h
ACSR[15-8] Audio channel status block byte 1 set. Used when ACS_REGEN is set HIGH 08h

ACSR[23-16] Audio channel status block byte 2 set. Used when ACS_REGEN is set HIGH 28h (SD) 2Ch (HD)
ACSR[31-24]: , ]
Audio channel status block data for bytes 3 to 22. Used when ACS_REGEN is set HIGH 00h
ACSR[183-176]
ACS_REGEN Audio channel status regenerate 0
ACS_APPLY Apply new ACSR data 0
ACS_APPLY_W »
Waiting to apply new ACSR data 0
AIT[A:D]
ACS[7-0]: ,
Audio channel status block data for bytes 0 to 22 00h: 00h

ACS[183-176]

Table 4-25: Audio Channel Status Block for Regenerate Mode Default Settings

Name Byte Bit Default Mode
PRO 0 0 1b Professional use of channel status block
Emphasis 0 2-4 100b 100b None. Rec. manual override disabled
Sample Frequency 0 6-7 01b 48kHz. Manual override or auto disabled
Channel Mode 1 0-3 0001b Two channels. Manual override disabled
000b SD Modes: Maximum audio word length is 20 bits
AUX 2 0-2
001b HD Mode: Maximum audio word length is 24 bits

Maximum word length (based on AUX setting).

Source Word Length 2 3-5 101b ) )
24-bit for HD Mode; 20-bit for SD Modes

All other bits set to zero
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4.19.3.9 Audio Mute

When the MUTE bits in the host interface are set HIGH, the audio outputs are muted (all

audio sample bits are set to zero). To set all the audio output channels to mute, set the
host interface MUTE_ALL bit HIGH.

Table 4-26: Audio Mute Control Bits

Name Description Default
MUTE_ALL Ch1-8 audio mute enable (1: Enabled) 0
MUTES8 Ch8 audio mute enable (1: Enabled) 0
MUTE?7 Ch7 audio mute enable (1: Enabled) 0
MUTE®6 Ch6 audio mute enable (1: Enabled) 0
MUTE5S Ch5 audio mute enable (1: Enabled) 0
MUTE4 Ch4 audio mute enable (1: Enabled) 0
MUTE3 Ch3 audio mute enable (1: Enabled) 0
MUTE2 Ch2 audio mute enable (1: Enabled) 0
MUTE1 Ch1 audio mute enable (1: Enabled) 0

Mute On Loss Of Lock

When the GS2970A loses lock (LOCKED signal is LOW), the audio de-embedder sets all
audio outputs LOW (no audio formatting is performed). The ACLK, WCLK and AMCLK
outputs are also forced LOW.

4.19.4 Error Reporting

4.19.4.1 Data Block Number Error

When the 1-255 count sequence in the Data Block Number (DBN) word of Group A audio
data packets is discontinuous, the DBNA_ERR bit in the host interface
AUDIO_ERROR_STAT_X register is set HIGH. When the 1-255 count sequence in the
DBN word of Group B audio data packets is discontinuous, the DBNB_ERR bit in the
AUDIO_ERROR_STAT_X register is set HIGH.

The DBNA_ERR and DBNB_ERR flags also have associated SD_AUDIO_ERROR_MASK
and HD_AUDIO_ERROR_MASK register flags for configuration of error reporting in the
Receiver. The DBNA_ERR and DBNB_ERR flags remains set until cleared by writing to
these locations.

4.19.4.2 ECC Error

The GS2970A monitors the ECC error status of the two selected audio groups, as
described in Section 4.19.2.6 on page 86.

The ECCI[N]_ERROR flags also have associated SD_AUDIO_ERROR_MASK and
HD_AUDIO_ERROR_MASK register flags for configuration of error reporting in the
Receiver. The ECC[N]_ERROR flags remain set until read via the host interface.
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4.20 GSPI - HOST Interface

The GSPI, or Gennum Serial Peripheral Interface, is a 4-wire interface provided to allow
the system to access additional status and control information through configuration
registers in the GS2970A.

The GSPI is comprised of a Serial Data Input signal (SDIN), Serial Data Output signal
(SDOUT), an active low Chip Select (CS), and a Burst Clock (SCLK).

Because these pins are shared with the JTAG interface port, an additional control signal
pin JTAG/HOST is provided.

When JTAG/HOST is LOW, the GSPl interface is enabled. When JTAG/HOST is HIGH, the
JTAG interface is enabled.

When operating in GSPI mode, the SCLK, SDIN, and CS signals must be provided by the
system. The SDOUT pin is a non-clocked loop-through of SDIN and may be connected to
the SDIN of another device, allowing multiple devices to be connected to the GSPI chain.
See Section 4.20.2 for details. The interface is illustrated in the Figure 4-47 below.

Note: When using more than one Semtech serializer or deserializer (SerDes) in the same
design, the SDOUT pins of multiple SerDes ICs must not be bussed together as was done
with older generations of Semtech SerDes ICs

Application Host

GS2970A
SCLK »| SCLK
(<) »| CS
SDOUT »| SDIN
SDOUT
GS2970A
»| SCLK
cs2 »|Cs
L———>| SDIN
SDIN | SDOUT

Figure 4-47: GSPI Application Interface Connection

All read or write access to the GS2970A is initiated and terminated by the system host
processor. Each access always begins with a Command/Address Word, followed by a
data write to, or data read from, the GS2970A.
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4.20.1 Command Word Description

The Command Word consists of a 16-bit word transmitted MSB first and contains a
read/write bit, an Auto-Increment bit and a 12-bit address.

MSB LSB

{ RW X RsV X RSV XautolncX A11 X A10 X A9 X A8 X A7 X A6 X A5 X A4 X A3 X A2 X A1 X A0 )

Figure 4-48: Command Word Format

Command Words are clocked into the GS2970A on the rising edge of the Serial Clock
SCLK, which operates in a burst fashion. The chip select (CS) signal must be set low a
minimum of 1.5ns (t0 in Figure 4-50) before the first clock edge to ensure proper
operation.

When the Auto-Increment bit is set LOW, each Command Word must be followed by
only one Data Word to ensure proper operation.

If the Auto-Increment bit is set HIGH, the following Data Word is written into the
address specified in the Command Word, and subsequent Data Words are written into
incremental addresses from the first Data Word. This facilitates multiple address writes
without sending a Command Word for each Data Word.

Note: The RSV bits in the GSPI command word can be set to zero as placeholder, though
these bits are not used.

4.20.2 Data Read or Write Access

During a read sequence (Command Word R/W bit set HIGH) serial data is transmitted or
received MSB first, synchronous with the rising edge of the serial clock SCLK. The Chip
Select (CS) signal must be set low a minimum of 1.5ns (t0 in Figure 4-50) before the first
clock edge to ensure proper operation. The first bit (MSB) of the Serial Output (SDOUT)
isavailable (t5 in Figure 4-51) following the last falling SCLK edge of the read Command
Word, the remaining bits are clocked out on the negative edges of SCLK.

Note: When several devices are connected to the GSPI chain, only one CS may be
asserted during a read sequence.

During a write sequence (Command Word R/W bit set LOW), a wait state of 37.1ns (t4 in
Figure 4-50)is required between the Command Word and the following Data Word. This
wait state must also be maintained between successive Command Word/Data Word
write sequences. When Auto Increment mode is selected (Autolnc = 1), the wait state
must be maintained between successive Data Words after the initial Command
Word/Data Word sequence.

During the write sequence, all Command and following Data Words input at the SDIN
pin are output at the SDOUT pin unchanged. When several devices are connected to the
GSPI chain, data can be written simultaneously to all the devices which have CS set
LOW.

MSB LSB
{ p15s X D14 X p13 X D12 X D11 X pto X D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO )

Figure 4-49: Data Word Format
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4.20.3 GSPI Timing

Write and Read Mode timing for the GSPI interface;

SCLK _TCLK

s fer s
TS _T™S —\ﬂ %3 an " [
\
SDIN_TO! - (Cea v (v} Y oo ) avo s (o ) oo 0 Y (o 0 e f( 0 ) (o5 (ora) or2)orz Y ort J{oro) o oo Yo o0 o5 ) o0 ) 03} o2 (o1 ) o0 )

SDOUT _TDO

Figure 4-50: Write Mode

SCLK _TCLK
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Figure 4-51: Read Mode

SDIN_TDI to SDOUT_TDO combinational path for daisy chain connection of multiple GS2970A devices.

-t ToeLay

-
-

Figure 4-52: GSPI Time Delay

Table 4-27: GSPI Time Delay

Parameter Symbol Conditions Min Typ Max  Units
Delay Time toeELAY 50% levels; 1.8V operation - - 13.1 ns
Delay Time toELAY 50% levels; 3.3V operation - - 9.7 ns
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Table 4-28: GSPI Timing Parameters (50% levels; 3.3V or 1.8V operation)

Parameter Symbol Min Typ Max Units
CS low before SCLK rising edge to 1.5 - - ns
SCLK period tq 16.67 - - ns
SCLK duty cycle ty 40 50 60 %
Input data setup time t3 1.5 - - ns
PCLK (MHz) ns
unlocked 100

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the ty 27.0 371 - - ns
following Data Word — write cycle

74.25 13.5
148.5 6.7
PCLK (MHz) ns
unlocked -

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the tg 27.0 148.4* - - ns
following Data Word - read cycle.

74.25 53.9*

148.5 27*

Time between end of Command Word (or data in
Auto-Increment mode) and the first SCLK of the tg 222.6 - - ns
following Data Word - read cycle - ANC FIFO Read

Output hold time (15pF load) ts 1.5 - - ns
PCLK (MHz) ns
unlocked 445
CS high after last SCLK rising edge t; 27.0 37.1 - - ns
74.25 13.5
148.5 6.7
Input data hold time tg 1.5 - - ns

*when the device is locked to these data rates

This timing must be satisfied across all ambient temperature and power supply
operating conditions, as described in the Electrical Characteristics on page 17.

GS2970A 3Gb/s, HD, SD SDI Receiver www.semtech.com 97 of 149
Final Data Sheet Rev. 3
GENDOC-054244 July 2013


http://www.semtech.com/

4.21 Host Interface Register Maps

Note: The GS2970A only accepts write/read commands to/from the Audio Register
Maps when the audio core is locked to the incoming video data rate. The Video Register
Map is always active, whether valid serial input data is present or not.

4.21.1 Video Core Registers

Table 4-29: Video Core Configuration and Status Registers

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15 Reserved. R 0

Disables 8-bit TRS word remapping
14 for 3G Level B Data Stream 1, 3G R/W 0
Level A, HD and SD inputs.

TRS_WORD_REMAP_DS1
_DISABLE

RSVD 13 Reserved. R/W 0

EDH_FLAG_UPDATE 12 Disables updating of EDH error

_MASK flags. RIW 0

Disables EDH_CRC error correction

and insertion. RIW 0

EDH_CRC_INS_MASK 11

Selects the H blanking indication:

0: Active line blanking - the H
output is HIGH for all the
horizontal blanking period,
including the EAV and SAV TRS
words.

H_CONFIG 10 1: TRS based blanking - the H RIW 0
output is set HIGH for the entire
horizontal blanking period as
000h IOPROC_1 indicated by the H bit in the
received TRS signals.

This signal is only valid when
TIM_861 is set to '0' (via pin or host
interface).

Disables ancillary data extraction

FIFO. RIW 0

ANC_DATA_EXT_MASK 9

AUD_EXT_MASK 8 Disables audio extraction block. R/W 0

Disable TIM_861 pin control when
TIM_861_PIN_DISABLE 7 set to '1', and use TIMING_861 bit R/W 0
instead.

Selects the output timing reference
TIMING_861 6 format: 0 = Digital FVH timing R/W 0
output; 1 = CEA-861 timing output.

RSVD 5 Reserved. R/W 0

Disables illegal word remapping
4 for 3G Level B Data Stream 1, 3G R/W 0
Level A, HD and SD inputs.

ILLEGAL_WORD_REMAP
_DS1_MASK
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

Disables insertion of ancillary data
ANC_CHECKSUM checksums for 3G Level B Data
_INSERTION_DS1_MASK Stream 1, 3G Level A, HD and SD
inputs.

Disables insertion of HD/3G CRC
CRC_INS_DS1_MASK 2 words for 3G Level B Data Stream R/W 0
000h IOPROC_1 1, 3G Level A, and HD inputs.

Disables insertion of line numbers
LNUM_INS_DS1_MASK 1 for 3G Level B Data Stream 1, 3G R/W 0
Level A, and HD inputs.

Disables insertion of TRS words for
TRS_INS_DS1_MASK 0 3G Level B Data Stream 1, 3G Level R/W 0
A, HD and SD inputs.

RSVD 15 Reserved. R/W N/A

With DISB_AUTDET set HIGH, if this
bit is asserted (HIGH), forces
non-inverted MPEG-2 decoding. If
deasserted (LOW), forces inverted
MPEG-2 decoding. Applicable in
DVB-ASI mode only.

NONINV 14 R/W 0

Disables auto detection of inverted
DVB ASI MPEG-2 data when HIGH.
When LOW, NONINV is ignored
and the DVB decoder auto detects
for inverted MPEG-2 data.

001h IOPROC_2 Applicable in DVB-ASI mode only.

DISB_AUTDET 13 R/W 0

TRS_WORD_REMAP_DS2 12 Disables 8-bit TRS word remapping

_DISABLE in Data Stream 2 (3G Level B only). RW 0

RSVD 11 Reserved. R/W 0

Disables regeneration of the
SMPTE ST 352 packet for 3G Level B
data. Note: this bit needs to be
enabled via the host interface to
REGEN_352M_MASK 10 disable SMPTE ST 352 packet R/W 0
generation. It is strongly
recommended to set this bit LOW
only when Level B to Level A
conversion is enabled.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

DS_SWAP_3G

Swaps Data Stream 1 (DS1) and
Data Stream 2 (DS2) at the output
in 3G mode.

In 20-bit output mode, DS1 shall be
present on DOUT pins [19:10] and
DS2 shall be present on DOUT pins
[9:0] by default. When
DS_SWAP_3G is set to '1', DS2 shall
be present on DOUT pins [19:10]
and DS1 shall be present on DOUT
pins [9:0]

In 10-bit (DDR) output mode, DS2
shall precede DS1 by default. When
DS_SWAP_3G is set to '1', DS1 shall
precede DS2.

R/W

LEVEL_B2A_CONV
_DISABLE_MASK

Disable conversion of a 3G Level B
input to a 3G Level A format. Only
effective if in 3G Level B mode.
Default is active HIGH (disabled), so
Level B inputs are formatted as
Level B outputs.

R/W

ANC_EXT_SEL_DS2_DST

Selects data stream to extract ANC
data from (valid for 3G Level B
data).

R/W

AUDIO_SEL_DS2_DST

Selects data stream to be sent to
audio core (valid for 3G Level B
data).

R/W

RSVD

Reserved.

R/W

ILLEGAL_WORD_REMAP
_DS2_MASK

Disables illegal word remapping in
Data Stream 2 (3G Level B only).

R/W

ANC_CHECKSUM
_INSERTION_DS2_MASK

Disables insertion of ancillary data
checksums in Data Stream 2 (3G
Level B only).

R/W

CRC_INS_DS2_MASK

Disables insertion of CRC words in
Data Stream 2 (3G Level B only).

R/W

LNUM_INS_DS2_MASK

Disables insertion of line numbers
in Data Stream 2 (3G Level B only).

R/W

TRS_INS_DS2_MASK

Disable insertion of TRS words in
Data Stream 2 (3G Level B only).
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15-11  Reserved. ROCW 0

VD_STD_ERR_DS1 10 Video Stanc.lard Error indication for ROCW 0
HD and SD inputs.

EDH Full Frame CRC error

FF_CRC_ERR 9 .. ROCW 0
indication.

AP_CRC_ERR 8 EDH Astlve Picture CRC error ROCW 0
indication.

RSVD 7 Reserved. ROCW 0

Chroma ancillary data checksum
error indication for 3G Level B Data
CCS_ERR_D51 6 Stream 1, 3G Level A, HD and SD ROCW 0

inputs.

Luma ancillary data checksum error

indication for 3G Level B Data
YCS_ERR_DST > Stream 1, 3G Level A, HD and SD ROCW 0

002h ERROR_STAT_1 inputs.

Chroma CRC error indication for 3G
CCRC_ERR_DS1 4 Level B Data Stream 1, 3G Level A, ROCW 0
and HD inputs.

Luma CRC error indication for 3G
YCRC_ERR_DS1 3 Level B Data Stream 1, 3G Level A, ROCW 0
and HD inputs.

Line number error indication for
LNUM_ERR_DS1 2 3G Level B Data Stream 1, 3G Level ROCW 0
A, and HD inputs.

SAV error indication for 3G Level B
SAV_ERR_DS1 1 Data Stream 1, 3G Level A, HD and ROCW 0
SD inputs.

EAV error indication for 3G Level B
EAV_ERR_DS1 0 Data Stream 1, 3G Level A, HD and ROCW 0
SD inputs.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

RSVD 15-7 Reserved. ROCW 0

Chroma ancillary data checksum
CCS_ERR_DS2 6 error indication for Data Stream 2 ROCW 0
(3G Level B only).

Luma ancillary data checksum error
YCS_ERR_DS2 5 indication for Data Stream 2 (3G ROCW 0
Level B only).

CCRC_ERR_DS2 4 [c)h;”g‘ta CRC iyl 'L”d'clagm T°r ROCW 0
003h  ERROR_STAT 2 ata Stream 2 (3G Level B only).

Luma CRC error indication for Data
YCRC_ERR_DS2 3 Stream 2 (3G Level B only). ROCW 0

Line number error indication for
LNUM_ERR_D52 2 Data Stream 2 (3G Level B only). ROCW 0

SAV error indication for Data
SAV_ERR_D52 ! Stream 2 (3G Level B only). ROCW 0

EAV error indication for Data
EAV_ERR_DS2 0 Stream 2 (3G Level B only). ROCW 0

EDH_DETECT 15 Embedded EDH packet detected. R 0

ANC_UES. IN 14 Ancillary data — unknown error R 0
status flag.
Ancillary data - internal error

ANC_IDA_IN 13 detected already flag. R 0
Ancillary data - internal error

ANC_IDH_IN 12 detected here flag R 0

ANC_EDA_IN 1 Ancillary data - error detected R 0
already flag.

004h EDH_FLAG_IN . B

ANC_EDH_IN 10 Ancillary data - error detected here R 0
flag.

FF_UES_IN 9 EDH Full Field — unknown error R 0
status flag.
EDH Full Field — internal error

FF_IDA_IN 8 detected already flag. R 0
EDH Full Field - internal error

FF_IDH_IN 7 detected here flag. R 0

FF_EDA_IN 6 EDH Full Field — error detected R 0
already flag.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address Register Name Bit Name Bit Description R/W Default
FF_EDH_IN 5 1I(EIIZI; Full Field — error detected here R 0

AP_UES_IN 4 EDH Active Picture — unknown R 0
error status flag.

EDH Active Picture — internal error
AP_IDA_IN 3 detected already flag. R 0

004h EDH_FLAG_IN
EDH Active Picture — internal error
AP_IDH_IN 2 detected here flag. R 0
AP_EDA_IN 1 EDH Active Picture — error detected R 0
already flag.
AP_EDH_IN 0 EDH Active Picture — error detected R 0
here flag.
RSVD 15 Reserved. R 0
ANC_UES 14 Ancillary data — Unknown Error R 1
Status flag.
Ancillary data - Internal error
ANC_IDA 13 Detected Already flag. R 0
Ancillary data - Internal error
ANC_IDH 12 Detected Here flag. R 0
ANC_EDA 1 Ancillary data - Error Detected R 0
Already flag.
ANC_EDH 10 Ancillary data - Error Detected R 0
Here flag.
FF_UES 9 EDH Full Field — Unknown Error R 1
Status flag.
EDH Full Field — Internal error
005h EDH_FLAG_OUT FF_IDA 8 Detected Already flag. R 0
EDH Full Field - Internal error
FF_IDH 7 Detected Here flag. R 0
FF_EDA 6 EDH Full Field — Error Detected R 0
Already flag.
FF_EDH 5 EDH Full Field — Error Detected R 0
Here flag.
AP_UES 4 EDH Active Picture — Unknown R 1
Error Status flag.
EDH Active Picture — Internal error
AP_IDA 3 Detected Already flag. R 0
EDH Active Picture — Internal error
AP_IDH 2 Detected Here flag. R 0
AP_EDA 1 EDH Active Picture — Error Detected R 0
Already flag.
005h EDH_FLAG_OUT AP_EDH 0 EDH Active Picture — Error Detected R 0
Here flag.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
FF_CRC_V 15 EDH Full Field CRC Validity bit. R 0
AP_CRC_V 14 EDH Active Picture CRC Validity bit. R 0

Detected Video Standard for 3G
VD_STD_DS1 13-8 Level B Data Stream 1, 3G Level A, R 29
HD and SD inputs.

Data format as indicated in
DATA_FORMAT_ Chroma channel for 3G Level B
DS1 CDATA_FORMAT DS1 7-4 Data Stream 1, HD and SD inputs; R 15

Data format as indicated in Data
Stream 2 for 3G Level A inputs.

006h

Data format as indicated in Luma

channel for 3G Level B Data Stream
YDATA_FORMAT_DS1 3-0 1, HD and SD inputs; R 15

Data format as indicated in Data

Stream 1 for 3G Level A inputs.

RSVD 15-14  Reserved. R 0

Detected Video Standard for Data
VD_STD_D52 13-8 Stream 2 (3G Level B only). R 29

DATA_FORMAT_ Data Format as indicated in
DS2 CDATA_FORMAT_DS2 7-4 Chroma channel for Data Stream 2 R 15
(3G Level B only).

007h

Data Format as indicated in Luma
YDATA_FORMAT_DS2 3-0 channel for Data Stream 2 (3G R 15
Level B only).
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description R/W Default

RSVD

15

Reserved. RW 0

STAT2_CONFIG

008h I0O_CONFIG

14-10

Configure STAT2 output pin:

00000: H Blanking when TIM_861 =
0; HSYNC when TIM_861 =1
00001: V Blanking when TIM_861 =
0; VSYNC when TIM_861 =1
00010: F bit when TIM_861 = 0;
Data Enable (DE) when TIM_861 =
1

00011: LOCKED

00100: Y/1ANC: ANC indication
(SD), Luma ANC indication (HD),
Data Stream 1 ANC data indication RW 2
(3G)

00101: C/2ANC: Chroma ANC
indication (HD) or Data Stream 2
ANC data indication (3G)

00110: Data Error

00111: Video Error

01000: Audio Error

01001: EDH Detected

01010: Carrier Detect

01011: RATE_DETO

01100: RATE_DET1

01101 -11111: Reserved

STAT1_CONFIG

9-5

Configure STAT1 output pin. (Refer

to above for decoding) RW L

STATO_CONFIG

4-0

Configure STATO output pin. (Refer

to above for decoding) RW 0

RSVD

15

Reserved. RW 0

STAT5_CONFIG

14-10

Configure STAT5 output pin. (Refer

to above for decoding) RW 6

009h IO_CONFIG2
STAT4_CONFIG

9-5

Configure STAT4 output pin. (Refer

to above for decoding) RW 4

STAT3_CONFIG

40

Configure STAT3 output pin. (Refer

to above for decoding) RW 3
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W Default

00Ah

RSVD

15-4

Reserved.

RW 0

ANC_DATA_SWITCH

3

Switches between FIFO memories.

RW 0

ANC_DATA_DEL

Remove Ancillary Data from
output video stream, set to Luma
and Chroma blanking values.

RW 0

HD_ANC_Y1_C2

ANC_CONTROL

Extract Ancillary data from Luma
and Chroma channels (HD inputs)

Extract Ancillary data from Data
Stream 1 and Data Stream 2 (3G
Level A inputs)

Extract Ancillary data from Luma
and Chroma channels of Data
Stream 1 (3G Level B inputs, when
ANC_EXT_SEL_DS2_DST =0)

Extract Ancillary data from Luma
and Chroma channels of Data
Stream 2 (3G Level B inputs, when
ANC_EXT_SEL_DS2_DS1=1)

RW 0

HD_ANC_C2

Extract Ancillary data only from
Chroma channel (HD inputs)

Extract Ancillary data only from
Data Stream 2 (3G Level A inputs)

Extract Ancillary data only from
Chroma channel of Data Stream 1
(3G Level B inputs, when
ANC_EXT_SEL_DS2_DST = 0)

Extract Ancillary data only from
Chroma channel of Data Stream 2
(3G Level B inputs, when
ANC_EXT_SEL_DS2_DS1=1)

RW 0

00Bh

RSVD

15-11

Reserved.

ANC_LINE_A
ANC_LINE_A

10-0

Video Line to extract Ancillary data
from.

00Ch

RSVD

15-11

Reserved.

R/W 0

ANC_LINE_B
ANC_LINE_B

10-0

Second video Line to extract
Ancillary data from.

R/W 0

00Dh -
00Eh

RSVD RSVD

15-0

Reserved.

00Fh

ANC_TYPE_1_AP
1

ANC_TYPE1_DS1

15-0

Programmable DID/SDID pair #1 to
extract from 3G Level B Data
Stream 1, 3G Level A, HD and SD
input formats ([15:8] = DID, [7:0]
=SDID).

R/W 0

010h

ANC_TYPE_2_AP
1

ANC_TYPE2_DS1

15-0

Programmable DID/SDID pair #2 to
extract from 3G Level B Data
Stream 1, 3G Level A, HD and SD
input formats ([15:8] = DID, [7:0]
=SDID).

R/W 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default

Programmable DID/SDID pair #3 to
extract from 3G Level B Data

011h ANC*;;PEJ ANC_TYPE3_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
- input formats ([15:8] = DID, [7:0]
=SDID).
Programmable DID/SDID pair #4 to
extract from 3G Level B Data
012h ANC—;;PEA ANC_TYPE4_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
- input formats ([15:8] = DID, [7:0]
=SDID).
Programmable DID/SDID pair #5 to
ANC TYPE 5 extract from 3G Level B Data
013h - - ANC_TYPE5_DS1 15-0 Stream 1, 3G Level A, HD and SD R/W 0
-AP1 input formats ([15:8] = DID, [7:0]
=SDID).
ANC TYPE 1 Programmable DID/SDID pair #1 to
014h AP ANC_TYPE1_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #2 to
015h ANC_};\I’J;E_Z ANC_TYPE2_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #3 to
016h ANC{:;EJ ANC_TYPE3_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #4 to
017h ANC—;—:;E—“ ANC_TYPE4_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
Programmable DID/SDID pair #5 to
018h ANC—;:;E—S ANC_TYPE5_DS2 15-0 extract from 3G Level B Data R/W 0
- Stream 2 ([15:8] = DID, [7:0] =SDID).
VIDEO_FORMAT_2_DS1 15-8 f)';ﬂtszE ST 352 embedded packet - R 0
019h VIDEO_FORMAT
352 A1 SMPTE ST 352 embedded packet -
VIDEO_FORMAT_1_DS1 7-0 byte 1: [7]: Version identifier [6:0]: R 0
Video Payload Identifier.
VIDEO_FORMAT 4_DS1 15-8 EMPT: ST 352 embedded packet - R 0
01Ah VIDEO_FORMAT yte 4.
352 B_1 _
VIDEO_FORMAT_3_DS1 7-0 E‘)';’,'[ZT: ST 352 embedded packet R 0
SMPTE ST 352 embedded packet —
VIDEQ_FORMAT_2_D52 15-8 byte 2 (3G Data Stream 2 only). R 0
01Bh VIDEO_FORMAT SMPTE ST 352 embedded packet -
352 A2 byte 1 (3G Data Stream 2 only):
VIDEO_FORMAT_1_DS2 7-0 L e R 0
[7]: Version identifier
[6:0]: Video Payload Identifier.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
VIDEO_FORMAT_4_DS2 15-8 EN,'(PT‘E é?gzterrs‘fe‘jde‘; paICk)Et B R 0
01ch VIDEO_FORMAT yte ata >tream 2 only).
352_B_2
e SMPTE ST 352 embedded packet -
VIDEO_FORMAT_3_D52 7-0 byte 3 (3G Data Stream 2 only). R 0
SMPTE ST 352 packet - byte 2 to be
VIDEO_FORMAT_2_INS 15-8 embedded after Level B to Level A R/W 0
VIDEO_FORMAT conversion.
01Dh 352_INS_A
—oeES SMPTE ST 352 packet - byte 1 to be
VIDEO_FORMAT_1_INS 7-0 embedded after Level B to Level A R/W 0
conversion.
SMPTE ST 352 packet - byte 4 to be
VIDEO_FORMAT_4_INS 15-8 embedded after Level B to Level A R/W 0
VIDEO_FORMAT conversion.
01Eh 352_INS_B
o SMPTE ST 352 packet - byte 3 to be
VIDEO_FORMAT_3_INS 7-0 embedded after Level B to Level A R/W 0
conversion.
o1Fh RASTER_STRUC_ RSVD 15-14  Reserved. R 0
1 WORDS_PER_ACTLINE 13-0 Words Per Active Line. R 0
020 RASTER STRUC_ RSVD 15-14  Reserved. R 0
2 WORDS_PER_LINE 13-0 Total Words Per Line. R 0
o21h RASTER STRUC_ RSVD 15-11 Reserved. R 0
3 LINES_PER_FRAME 10-0 Total Lines Per Frame. R 0
Read back detected data rate:
RATE_SEL_READBACK 15-14 0=HD, R 0
1,3=SD,
2=3G
Specifies detected M value
M 13 0:1.000 R 0
022h RASTER_STRUC_ 1: 1.001

4

Note: In certain systems, due to greater ppm offsets in the crystal, the ‘M’ bit may not assert
properly. In such cases, bits 3:0 in Register 06Fh can be increased to a maximum value of 4.

STD_LOCK 12 Video standard lock. R 0

INT_PROG 11 Interlaced or progressive. R 0

ACTLINE_PER_FIELD 10-0 Active lines per frame. R 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
RSVD 15-5 Reserved. R 0
Indicates that the timing signal
generator is locked to vertical
V_LOCK_D52 4 timing (3G Level B Data Stream 2 R 0
only).
Indicates that the timing signal
generator is locked to horizontal
H_LOCK_DS2 3 timing (3G Level B Data Stream 2 R 0
only).
on FpE
= RSVD 2 Reserved. R 0
Indicates that the timing signal
generator is locked to vertical
V_LOCK_D51 ! timing (3G Level B Data Stream 1, R 0
3G Level A, HD and SD inputs).
Indicates that the timing signal
generator is locked to horizontal
H_LOCK_D51 0 timing (3G Level B Data Stream 1, R 0
3G Level A, HD and SD inputs).
RSVD 15-3 Reserved. R 0
AUTO/VAN 2 Detect data rate automatically (1) RAW 1
or program manually (0).
024h RATE_SEL Programmable rate select in
manual mode:
RATE_SEL_TOP 1-0  0=HD, R/W 0
1,3=SD,
2=3G
RSVD 15-7 Reserved. R 0
Indicates standard is not
TIM_861_ FORMAT_ERR 6 ) . R 1
025h FORMAT recognized for CEA 861 conversion.
CEA-861 format ID of input video
FORMAT_ID_861 >0 stream. Refer to Table 4-9. R 0
RSVD 15-3 Reserved. R 0
VSYNC_INVERT 2 Invert output VSYNC pulse. R/W 0
HSYNC_INVERT 1 Invert output HSYNC pulse. R/W 0
026h TIM_861_CFG Sets the timing reference outputs
to DFP timing mode when set to
'1'. By default, the timing
TRS_861 0 reference outputs follow CEA-861 RAW 0
timing mode. Only valid when
TIM_861 is set to '1".
027h -
036h RSVD RSVD - Reserved. R 0
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W Default

037h

ERROR_MASK_1

RSVD

15-11

Reserved.

R 0

ERROR_MASK_1

10-0

Error mask for global error vector
(3G Level B Data Stream 1, 3G Level
A, HD, SD):

bit[0]: EAV_ERR_DS1 mask
bit[1]: SAV_ERR_DS1 mask
bit[2]: LNUM_ERR_DS1 mask
bit[3]: YCRC_ERR_DS1 mask
bit[4]: CCRC_ERR_DS1 mask
bit[5]: YCS_ERR_DS1 mask
bit[6]: CCS_ERR_DS1 mask
bit[7]: Reserved

bit[8]: AP_CRC_ERR mask
bit[9]: FF_CRC_ERR mask
bit[10]: VD_STD_ERR_DS1 mask

R/W 0

038h

ERROR_MASK_2

RSVD

15-7

Reserved.

ERROR_MASK_2

Error mask for global error vector
(3G Level B Data Stream 2 only):

bit[0]: EAV_ERR_DS2 mask
bit[1]: SAV_ERR_DS2 mask
bit[2]: LNUM_ERR_DS2 mask
bit[3]: YCRC_ERR_DS2 mask
bit[4]: CCRC_ERR_DS2 mask
bit[5]: YCS_ERR_DS2 mask
bit[6]: CCS_ERR_DS2 mask

03%h

AGC_CTRL

RSVD

15-5

Reserved.

SCLK_INV

Invert polarity of output serial
audio clock.

R/W 0

AMCLK_INV

Invert polarity of output audio
master clock.

R/W 0

RSVD

Reserved.

R/W 0

AMCLK_SEL

1-0

Audio Master Clock Select.

0: 128 fs
1: 256 fs
2:512 fs

R/W 0

03Ah
-6Bh

RSVD

RSVD

15-0

Reserved.

06Ch

CLK_GEN

RSVD

15-6

Reserved.

R/W 0

DEL_LINE_CLK_SEL

Choses between the in-phase (0)
and quadrature (1) clocks for DDR
mode.

R/W 0

DEL_LINE_OFFSET

4-0

Controls the offset for the delay
line.
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Table 4-29: Video Core Configuration and Status Registers (Continued)

Address  Register Name  Bit Name Bit Description R/W Default
RSVD 15-6 Reserved. R/W 0
Drive strength adjustment for
DOUT[19:10] outputs and PCLK
output:
10_DS_CTRL_DOUT_MSB 5-4 00: 4mA; R/W 2
01: 8mA;
10: T0mA(1.8V), 12mA(3.3V);
11: 12mA(1.8V), 16mA(3.3V)
Drive strength adjustment for
IO_DRIVE STAT[5:0] outputs:
06Dh
_STRENGTH N
I0_DS_CTRL_STAT 32 00:4mA; RAW 2
01: 6mA;
10: 8mA(1.8V), 10mA(3.3V);
11: 10mA(1.8V), 12mA(3.3V)
Drive strength adjustment for
DOUT[9:0] outputs:
I0_DS_CTRL_DOUT_LSB 1.0 00-4mA; RAW 3
01: 6mA;
10: 8mA(1.8V), 10mA(3.3V);
11: 10mA(1.8V), 12mA(3.3V)
06Eh RSVD RSVD 15-0  Reserved. R/W 0
RSVD RSVD 15-4 Reserved. R/W 0
06Fh
M_DETECTION M_DETECTION .
TOLERANCE TOLERANCE 3-0 Sets the detection tolerance. R/W 2
070h
-084h RSVD RSVD 15-0 Reserved. R/W 0
RSVD RSVD 15-11  Reserved. R/W 0
Enables extra noise-immunity on
SMPTE detected lock when HIGH
LOCK NOISE by forcing detection of three TRS
085h - LOCK_NOISE_IMM_INCR 10 words with the last two TRS words RW 0
_IMM_INCR . .
having the same alignment before
locking to SMPTE. Enable this only
for AUTO/MAN = HIGH.
RSVD RSVD 9-0 Reserved. R/W 0
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4.21.2 SD Audio Core Registers

Note: The GS2970A only accepts write/read commands to/from the SD Audio Register
Map when the audio core is locked to the incoming SD video format.

Table 4-30: SD Audio Core Configuration and Status Registers

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-14 Reserved. R/W 0

Selects deletion of all audio data
and all audio control packets.
ALL_DEL 13 0: Do not delete existing audio R/W 0
packets
1: Delete existing audio packets

Mute all output channels.
MUTE_ALL 12 0: Normal R/W 0
1: Muted

ACS_USE_SECOND 1 Extract Audio Char?nel Status from RAW 0
second channel pair.

CLEAR_AUDIO 10 Clears all aydlo FIFO buffers and RAW 0
puts them in start-up state.

Specifies the audio FIFO buffer
size.
00: 36 samples deep, 26 sample
start-up count
01: 22 samples deep, 12 sample
start-up count
OS_SEL 9-8 10: 16 samples deep, 6 sample R/W 0

400h CFG AUD start-up count
11: Reserved
Note: The default 36-sample deep
FIFO size is not supported if each
audio channel must have the same
sample delay.

Causes the channel 7 and 8 output
format to use LSB first.
LSB_FIRSTD 7 0: MSB first R/W 0

1: LSB first

Causes the channel 5 and 6 output
format to use LSB first.
LSB_FIRSTC 6 0: MSB first R/W 0

1: LSB first

Causes the channel 3 and 4 output
format to use LSB first.
LSB_FIRSTB 5 0: MSB first R/W 0

1: LSB first

Causes the channel 1 and 2 output
format to use LSB first.

LSB_FIRSTA 4 0: MSB first R °
1: LSB first
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W

Default

IDB

3-2

Specifies the Secondary audio
group to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note 1: Should IDA and IDB be set
to the same value, they
automatically revert to their
default values.

Note 2: The Mute function will
remove invalid data.

R/W

400h CFG_AUD

IDA

Specifies the Primary audio group
to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note 1: Should IDA and IDB be set
to the same value, they
automatically revert to their
default values.

Note 2: The Mute function will
remove invalid data.

R/W

EXT_DET3_4B

15

Set when Secondary group
channels 3 and 4 have extended
data. Write ‘1’ to clear.

ROCW

EXT_DET1_2B

14

Set when Secondary group
channels 1 and 2 have extended
data. Write ‘1’ to clear.

ROCW

EXT_DET3_4A

13

Set when Primary group channels 3
and 4 have extended data. Write
‘1" to clear.

ROCW

EXT_DET1_2A
401h DBN_ERR

Set when Primary group channels 1
and 2 have extended data. Write
1" to clear.

ROCW

CTL_DBNB_ERR

11

Set when Secondary group control
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

CTL_DBNA_ERR

10

Set when Primary group control
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

EXT_DBNB_ERR

Set when Secondary group
extended data packet Data Block
Number sequence is discontinuous.
Write ‘1’ to clear.

ROCW
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description R/W

Default

EXT_DBNA_ERR

Set when Primary group extended
data packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

SAMP_DBNB_ERR

Set when Secondary group data
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

SAMP_DBNA_ERR

Set when Primary group data
packet Data Block Number
sequence is discontinuous. Write
1" to clear.

ROCW

CTRB_DET

Set when Secondary group audio
control packet is detected. Write ROCW
‘1" to clear.

401h DBN_ERR
CTRA_DET

Set when Primary group audio
control packet is detected. Write ROCW
1" to clear.

ACS_DET3_4B

Secondary group audio status
detected for channels 3 and 4. ROCW
Write ‘1’ to clear.

ACS_DET1_2B

Secondary group audio status
detected for channels 1 and 2. ROCW
Write ‘1" to clear.

ACS_DET3_4A

Primary group audio status
detected for channels 3 and 4. ROCW
Write ‘1’ to clear.

ACS_DET1_2A

Primary group audio status
detected for channels 1 and 2. ROCW
Write ‘1’ to clear.

RSVD

15-2

Reserved. R/W

ACS_APPLY

402h REGEN

Cause channel status data in
ACSR[183:0] to be transferred to
the channel status replacement
mechanism. The transfer does not
occur until the next status
boundary.

R/W

ACS_REGEN

Specifies that Audio Channel
Status of all channels should be
replaced with ACSR[183:0] field.
0: Do not replace Channel Status
1: Replace Channel Status of all
channels
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W Default

IDB_READBACK

15-14

Actual value of IDB in the
hardware.

IDA_READBACK

13-12

Actual value of IDA in the
hardware.

XDPG4_DET

11

Set while embedded Group 4
audio extended packets are
detected.

XDPG3_DET

10

Set while embedded Group 3
audio extended packets are
detected.

XDPG2_DET

Set while embedded Group 2
audio extended packets are
detected.

XDPG1_DET

Set while embedded Group 1
audio extended packets are
detected.

ADPG4_DET

Set while Group 4 audio data
packets are detected.

403h AUD_DET
ADPG3_DET

Set while Group 3 audio data
packets are detected.

ADPG2_DET

Set while Group 2 audio data
packets are detected.

ADPG1_DET

Set while Group 1 audio data
packets are detected.

ACS_APPLY_WAITD

Set while output channels 7 and 8
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITC

Set while output channels 5 and 6
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITB

Set while output channels 3 and 4
are waiting for a status boundary
to apply the ACSR[183:0] data.

ACS_APPLY_WAITA

Set while output channels 1 and 2
are waiting for a status boundary
to apply the ACSR[183:0] data.

RSVD

Reserved.

RW 0

404h CSUM_ERR_DET
CSUM_ERROR

Embedded packet checksum error
detected. Cleared on write.

ROCW 0

RSVD

Reserved.

RW 0

405h CH_MUTE
MUTE

Mute output channels 8..1 Where
bits 7:0 = channel 8:1

1: Mute

0: Normal

R/W 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. RW 0
CH4 VALIDB 7 Sec.or'wdary group channel 4 sample R 0
validity flag.
CH3_VALIDB 6 Sec_opdary group channel 3 sample R 0
validity flag.
CH2 VALIDB 5 Sec.0|:1dary group channel 2 sample R 0
validity flag.
Secondary group channel 1 sample
406h CH_VALID CHIT_VALIDB 4 validity flag. R 0
CH4_VALIDA 3 Prutnajlry group channel 4 sample R 0
validity flag.
Primary group channel 3 sample
CH3_VALIDA 2 - R 0
validity flag.
CH2_ VALIDA 1 Prltngry group channel 2 sample R 0
validity flag.
CH1_VALIDA 0 Prutnajlry group channel 1 sample R 0
validity flag.
RSVD 15 Reserved. R/W 0
EN_NOT_LOCKED 14 A}sserts- interrupt when LOCKED RAW 0
signal is not asserted.
EN_NO_VIDEO 13 Asserts !nterrupt when video RAW 0
format is unknown.
EN_CSUM_ERROR 12 Assert_s interrupt when checksum RAW 0
error is detected.
Asserts interrupt when
EN_ACS_DET3_48 R EN_ACS_DET3_4B flag is set. RAW 0
Asserts interrupt when
EN_ACS_DET1_28 10 EN_ACS_DET1_2B flag is set. RAW 0
407h SD_AUDIO_ERR
OR_MASK Asserts interrupt when
EN_ACS_DET3_4A d EN_ACS_DET3_4A flag is set. RAW 0
Asserts interrupt when
EN_ACS_DET1_2A 8 EN_ACS_DET1_2A flag is set. RAW 0
Asserts interrupt when
EN_CTRB_DET 7 EN_CTRB_DET flag is set. RAW 0
Asserts interrupt when
EN_CTRA_DET 6 EN_CTRA_DET flag is set. RAW 0
Asserts interrupt when
EN_DBNB_ERR > EN_DBNB_ERR flag is set. RAW 0
Asserts interrupt when
EN_DBNA_ERR 4 EN_DBNA_ERR flag is set. RAW 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W

Default

EN_ADPG4_DET

Asserts interrupt when the
ADPG4_DET flag is set.

RW

EN_ADPG3_DET
SD_AUDIO_ERR

Asserts interrupt when the
ADPG3_DET flag is set.

R/W

407h OR_MASK

EN_ADPG2_DET

Asserts interrupt when the
ADPG2_DET flag is set.

RW

EN_ADPG1_DET

Asserts interrupt when the
ADPG1_DET flag is set.

R/W

ASWLD

15-14

Output channels 7 and 8 word
length.

00: 24 bits

01: 20 bits

10: 16 bits

11: Automatic 20-bit or 24-bit

RW

ASWLC

13-12

Output channels 5 and 6 word
length. (See above for decoding)

R/W

ASWLB

11-10

Output channels 3 and 4 word
length. (See above for decoding)

R/W

ASWLA

9-8

Output channels 1 and 2 word
length. (See above for decoding)

R/W

408h CFG_OUTPUT

AMD

7-6

Output channels 7 and 8 format
selector.

00: AES/EBU audio output

01: Serial audio output: Left
justified; MSB first

10: Serial audio output: Right
justified; MSB first

11: 12S serial audio output

R/W

AMC

5-4

Output channels 5 and 6 format
selector. (See above for decoding).

AMB

3-2

Output channels 3 and 4 format
selector. (See above for decoding).

AMA

Output channels 1 and 2 format
selector. (See above for decoding).
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name

Bit

Description

R/W Default

RSVD

15-12

Reserved.

RW 0

OP4_SRC

409h OUTPUT_SEL_1

Output channel 4 source selector.
000: Primary audio group channel
1

001: Primary audio group channel
2

010: Primary audio group channel
3

011: Primary audio group channel
4

100: Secondary audio group
channel 1

101: Secondary audio group
channel 2

110: Secondary audio group
channel 3

111: Secondary audio group
channel 4

RW 3

OP3_SRC

8-6

Output channel 3 source selector
(Decode as above).

R/W 2

OP2_SRC

5-3

Output channel 2 source selector
(Decode as above).

R/W 1

OP1_SRC

Output channel 1 source selector
(Decode as above).

RW 0

RSVD

15-12

Reserved.

RW 0

OP8_SRC

40Ah OUTPUT_SEL_2

Output channel 8 source selector.
000: Primary audio group channel
1

001: Primary audio group channel
2

010: Primary audio group channel
3

011: Primary audio group channel
4

100: Secondary audio group
channel 1

101: Secondary audio group
channel 2

110: Secondary audio group
channel 3

111: Secondary audio group
channel 4

RW 7

OP7_SRC

8-6

Output channel 7 source selector
(Decode as above).

RW 6

OP6_SRC

Output channel 6 source selector
(Decode as above).

RW 5

OP5_SRC

Output channel 5 source selector
(Decode as above).

R/W 4

40Bh -

41Fh RSVD RSVD

Reserved.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. RW 0
420h AFNA12 Primary group audio frame
AFN1_2A 8-0 R 0
number for channels 1 and 2.
RSVD 15-9 Reserved. RW 0
421h AFNA34 AEN3 4A 8-0 Primary group audio frame R 0
- number for channels 3 and 4.
RSVD 15-8 Reserved. R/W 0
RATE3_4A 7.5 Primary group sampling frequency R 0
for channels 3 and 4
Primary group asynchronous mode
422h RATEA ASX3_4A 4 for channels 3 and 4. R 0
RATET 2A 31 Primary group sampling frequency R 0
for channels 1 and 2.
ASX1 2A 0 Primary group asynchronous mode R 0
for channels 1 and 2.
RSVD 15-4 Reserved. RW 0
423h ACT_A
ACTA 3-0 Primary group active channels. R 0
RSVD 15-9 Reserved. RW 0
a2ah PRIM_AUD_  DEL1A_1 8-1 ?cr)'r”;;;ynﬁ;df group delay data R 0
DELAY_1 )
EBIT1A 0 Prlr_'nary Audio group delay data R 0
valid flag for channel 1.
RSVD 15-9 Reserved. R/W 0
425h PRIM_AUD_
DELAY_2 DEL1A 2 8-0 Primary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. RW 0
426h PRIM_AUD_
DELAY 3 DEL1A 3 8-0 Primary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. RW 0
a27h PRIM_AUD_  DEL2A_4 8-1 r;'r’tf];ynﬁ;dzm group delay data R 0
DELAY_4 )
Primary Audio group delay data
EBIT2A 0 valid flag for channel 2. R 0
RSVD 15-9 Reserved. RW 0
428h PRIM_AUD_
DELAY_5 DEL2A_5 8-0 Primary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. RW 0
429h PRIM_AUD_
DELAY_6 DEL2A 6 8-0 Primary Audio group delay data R 0
for channel 2.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R/W 0
A2Ah PRIM_AUD_  DEL3A_7 8-1 ?:rrtf];ynﬁ;dalo group delay data R 0
DELAY_7 )
Primary Audio group delay data
EBIT3A 0 valid flag for channel 3. R 0
RSVD 15-9 Reserved. R/W 0
42Bh PRIM_AUD_
DELAY_8 DEL3A 8 8-0 Primary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
42Ch PRIM_AUD_
DELAY_9 DEL3A_9 8-0 Primary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. RW 0
A20h PRIM_AUD_  DEL4A_10 8-1 :(:'r";f];ynﬁ;df group delay data R 0
DELAY_10 )
Primary Audio group delay data
EBITAA 0 valid flag for channel 4. R 0
RSVD 15-9 Reserved. R/W 0
42Eh PRIM_AUD_
DELAY_11 DEL4A_11 8-0 Primary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. RW 0
42Fh PRIM_AUD_
DELAY_12 DEL4A_12 8-0 Primary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. R/W 0
430h AFNB12 Secondary group audio frame
AFN1_2B 8-0 R 0
number for channels 1 and 2.
RSVD 15-9 Reserved. R/W 0
431h AFNB34 AEN3 4B 8-0 Secondary group audio frame R 0
- number for channels 3 and 4.
RSVD 15-8 Reserved. R 0
Secondary group sampling
RATE3_4B 7= frequency for channels 3 and 4. R 0
ASX3 4B 4 Secondary group asynchronous R 0
432h RATEB - mode for channels 3 and 4.
RATE1 2B 3.1 Secondary group sampling R 0
frequency for channels 1 and 2.
Secondary group asynchronous
ASX1.28 0 mode for channels 1 and 2. R 0
RSVD 15-4 Reserved. RW 0
433h ACT_B
ACTB 3-0 Secondary group active channels. R 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R/W 0
434h SEC_AUD_ DEL1B_1 8-1 ?g:‘zﬂgi?;ﬂ‘dm group delay data R 0
DELAY_1 )
EBIT1B 0 Sec_ondary Audio group delay data R 0
valid flag for channel 1.
RSVD 15-9 Reserved. R/W
435h SEC_AUD
DELAY 2 DEL1B 2 8-0 Secondary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. R/W 0
436h SEC_AUD_
DELAY_3 DEL1B_3 8-0 Secondary Audio group delay data R 0
for channel 1.
RSVD 15-9 Reserved. R/W 0
A37h SEC_AUD DEL2B_4 8-1 ?(ffzﬂg::]‘;f;dw group delay data R 0
DELAY_4 )
EBIT2B 0 Sec.ondary Audio group delay data R 0
valid flag for channel 2.
RSVD 15-9 Reserved. R/W 0
438h SEC_AUD
DELAY_5 DEL2B_5 8-0 Secondary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. R/W 0
439h SEC_AUD
DELAY_6 DEL2B_6 8-0 Secondary Audio group delay data R 0
for channel 2.
RSVD 15-9 Reserved. R/W 0
34N SEC_AUD DEL3B_7 8-1 ?gf‘;ﬂ::;yef‘;d'o group delay data R 0
DELAY_7 )
EBIT3B 0 Sec.ondary Audio group delay data R 0
valid flag for channel 3.
RSVD 15-9 Reserved. R/W 0
43Bh SEC_AUD
DELAY_8 DEL3B_8 8-0 Secondary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
43Ch SEC_AUD
DELAY_9 DEL3B_9 8-0 Secondary Audio group delay data R 0
for channel 3.
RSVD 15-9 Reserved. R/W 0
430h SEC_AUD DEL4B_10 8-1 ?g:iﬂg:;’;ﬁ:dm group delay data R 0
DELAY_10 i
Secondary Audio group delay data
EBITAB 0 valid flag for channel 4. R 0
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-9 Reserved. R/W 0
43Eh SEC_AUD_
DELAY_11 DEL4B_11 8-0 Secondary Audio group delay data R 0
for channel 4.
RSVD 15-9 Reserved. RW 0
43fh SEC_AUD_
DELAY_12 DEL4B_12 8-0 Secondary Audio group delay data R 0
for channel 4.
Bytes 0 [7:0] and 1 [15:8] of audio
440h ACSR162'1A—BYTE ACSR1_2A 0 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 2 [7:0] and 3 [15:8] of audio
441h ACSR1_2A_BYTE ACSR1_2A 2 15-0 group A channel status for R 0
2.3
channels 1 and 2
Bytes 4 [7:0] and 5 [15:8] of audio
442h ACSR1ZZ'§‘—BYTE ACSR1_2A 4 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 6 [7:0] and 7 [15:8] of audio
443h ACSR1EZ¢—BYTE ACSR1_2A_6 15-0 group A channel status for R 0
- channels 1 and 2
Bytes 8 [7:0] and 9 [15:8] of audio
444h AGSR1_2A_BYTE ACSR1_2A_8 15-0 group A channel status for R 0
8.9
channels 1 and 2.
Bytes 10 [7:0] and 11 [15:8] of
445h ACSR?I(—)Z'?{BYTE ACSR1_2A_10 15-0 audio group A channel status for R 0
- channels 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of
446h ACSR1_2A_BYTE ACSR1_2A_12 15-0 audio group A channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 [15:8] of
447h ACSR1_2A_BYTE ACSR1_2A_14 15-0 audio group A channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of
448h ACSR1_2A_BYTE ACSR1_2A_16 15-0 audio group A channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of
449h ACSR1_2A_BYTE ACSR1_2A_18 15-0 audio group A channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of
44Ah ACSR1_2A_BYTE ACSR1_2A 20 15-0 audio group A channel status for R 0
20_21
channels 1 and 2.
ACRS1_2A_ Bytes 22 of audio group A channel
448h BYTE22 ACSR1_2A 22 150 status for channels 1 and 2. R 0
Bytes 0 [7:0] and 1 [15:8] of audio
450h ACSR3_4A ACSR3_4A 0 15-0 group A channel status for R 0
BYTEO_1
channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
451h ACSR3_4A ACSR3_4A 2 15-0 group A channel status for R 0
BYTE2_3
channels 3 and 4.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 4 [7:0] and 5 [15:8] of audio
452h ACSR3_4A_BYTE ACSR3_4A 4 15-0 group A channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
453h ACSR3_4A_BYTE ACSR3_4A_6 15-0 group A channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
454h ACSR3_4A_BYTE ACSR3_4A 8 15-0 group A channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of
455h ACSR3_4A_BYTE ACSR3_4A_10 15-0 audio group A channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of
456h ACSR3_4A_BYTE ACSR3_4A_12 15-0 audio group A channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of
457h ACSR3_4A_BYTE ACSR3_4A 14 15-0 audio group A channel status for R 0
14_15
channels 3 and 4.
Bytes 16 [7:0] and 17 [15:8] of
458h ACSR3_4A_BYTE ACSR3_4A_16 15-0 audio group A channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of
459h ACSR3_4A_BYTE ACSR3_4A_18 15-0 audio group A channel status for R 0
18_19
channels 3 and 4.
Bytes 20 [7:0] and 21 [15:8] of
45Ah ACSR3_4A_BYTE ACSR3_4A 20 15-0 audio group A channel status for R 0
20_21
channels 3 and 4.
RSVD 15-8 Reserved. R/W 0
458h ACSR3_4A_BYTE
22 ACSR3_4A_22 7-0 Bytes 22 of audio group A channel R 0
status for channels 3 and 4.
Bytes 0 [7:0] and 1 [15:8] of audio
460h ACSR1621B*BYTE ACSR1_2B_0 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
461h ACSR1523B—BYTE ACSR1_2B_2 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
462h ACSR1ZZE—BYTE ACSR1_2B_4 15-0 group B channel status for R 0
- channels 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
463h AGR1_2B_BYTE ACSR1_2B_6 15-0 group B channel status for R 0
6_7
channels 1 and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
464h ACSR1_2B_BYTE ACSR1_2B_8 15-0 group B channel status for R 0
8.9
channels 1 and 2.
Bytes 10 [7:0] and 11 [15:8] of
465h ACSR,:SZ%BYTE ACSR1_2B_10 15-0 audio group B channel status for R 0
- channels 1 and 2.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 12 [7:0] and 13 [15:8] of
466h ACSR1_2B_BYTE ACSR1_2B_12 15-0 audio group B channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 [15:8] of
467h ACSR1_2B_BYTE ACSR1_2B_14 15-0 audio group B channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of
468h AGR1_2B_BYTE ACSR1_2B_16 15-0 audio group B channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of
469h ACSR1_2B_BYTE ACSR1_2B_18 15-0 audio group B channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of
46Ah ACSR1_2B_BYTE ACSR1_2B_20 15-0 audio group B channel status for R 0
20_21
channels 1 and 2.
RSVD 15-8 Reserved. RW 0
468h ACSR1_2B_BYTE
22 ACSR1_2B_22 7-0 Bytes 22 of audio group B channel R 0
status for channels 1 and 2.
Bytes 0 [7:0] and 1 [15:8] of audio
470h ACSR3_4B_BYTE ACSR3_4B_0 15-0 group B channel status for R 0
0_1
channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
471h AGSR3_4B_BYTE ACSR3_4B_2 15-0 group B channel status for R 0
2.3
channels 3 and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
472h ACSR3_4B_BYTE ACSR3_4B_4 15-0 group B channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
473h ACSR3_4B_BYTE ACSR3_4B_6 15-0 group B channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
474h AGSR3_4B_BYTE ACSR3_4B_8 15-0 group B channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of
475h ACSR3_4B_BYTE ACSR3_4B_10 15-0 audio group B channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of
476h ACSR3_4B_BYTE ACSR3_4B_12 15-0 audio group B channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of
477h AGSR3_4B_BYTE ACSR3_4B_14 15-0 audio group B channel status for R 0
14_15
channels 3 and 4.
Bytes 16 [7:0] and 17 [15:8] of
478h ACSR3_4A_BYTE ACSR3_4B_16 15-0 audio group B channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of
479h ACSR3_4A_BYTE ACSR3_4B_18 15-0 audio group B channel status for R 0
18_19
channels 3 and 4.
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Table 4-30: SD Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
47Ah ACSR3_4A_BYTE ACSR3_4B_20 15-0 : ﬁze:)zgorczs ]Ba::ailg Eti]t;)sf for R 0
2021 channels 3 and 4.

aen  AOUINYTE acskaas 22 150 o torchammels3 and R 0

Audio channel status to use when

ACS_REGEN is set or when adding
480h ACSR_BYTE_O ACSR_BYTEO 7-0 audio channel status to R 0

non-AES/EBU audio. 8 bits per

register for 23 registers.
481h ACSR_BYTE_1 ACSR_BYTE1 7-0 - W 0
482h ACSR_BYTE_2 ACSR_BYTE2 7-0 - W 0
483h ACSR_BYTE_3 ACSR_BYTE3 7-0 - W 0
484h ACSR_BYTE_4 ACSR_BYTE4 7-0 - W 0
485h ACSR_BYTE_5 ACSR_BYTES 7-0 - W 0
486h ACSR_BYTE_6 ACSR_BYTE6 7-0 - W 0
487h ACSR_BYTE_7 ACSR_BYTE7 7-0 - w 0
488h ACSR_BYTE_8 ACSR_BYTES 7-0 - w 0
489h ACSR_BYTE_9 ACSR_BYTE9 7-0 - w 0
48Ah ACSR_BYTE_10  ACSR_BYTE10 7-0 - w 0
48Bh ACSR_BYTE_11 ACSR_BYTE11 7-0 - w 0
48Ch ACSR_BYTE_12  ACSR_BYTE12 7-0 - w 0
48Dh ACSR_BYTE_13  ACSR_BYTE13 7-0 - w 0
48Eh ACSR_BYTE_14  ACSR_BYTE14 7-0 - w 0
48Fh ACSR_BYTE_15  ACSR_BYTE15 7-0 - w 0
490h ACSR_BYTE_16  ACSR_BYTE16 7-0 - w 0
491h ACSR_BYTE_17  ACSR_BYTE17 7-0 - w 0
492h ACSR_BYTE_18  ACSR_BYTE18 7-0 - w 0
493h ACSR_BYTE_19  ACSR_BYTE19 7-0 - w 0
494h ACSR_BYTE_20  ACSR_BYTE20 7-0 - R/W 0
495h ACSR_BYTE_21 ACSR_BYTE21 7-0 - R/W 0
496h ACSR_BYTE_22  ACSR_BYTE22 7-0 - RW 0
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4.21.3 HD and 3G Audio Core Registers

Note: The GS2970A only accepts write/read commands to/from the HD/3G Audio
Register Map when the audio core is locked to the incoming HD or 3G video format.

Table 4-31: HD and 3G Audio Core Configuration and Status Registers

Address  Register Name Bit Name Bit Description R/W Default

ECC_OFF 15 Disables ECC error correction. R/W 0

Selects deletion of all audio data
and all audio control packets

ALL_DEL 14 0: Do not delete existing audio RIW 0
control packets
1: Delete existing audio control
packets.

Mute all output channels
MUTE_ALL 13 0: Normal R/W 0
1: Muted

ACS_USE_SECOND 12 Extract Audio Char?nel Status from RAW 0
second channel pair.

Secondary group output word
length.

ASWLB 11-10  00: 24 bits RIW 3
01: 20 bits

10: 16 bits
11: invalid

200h CFG_AUD Primary group output word length.
00: 24 bits
ASWLA 9-8  01:20 bits RAW 3

10: 16 bits
11: invalid

Secondary group output format
selector.

00: AES/EBU audio output
AMB 7.6 01: Serial audio output: left RIW 3
justified MSB first
10: Serial audio output: right
justified. MSB first
11:12S serial audio output

Primary group output format
selector.

00: AES/EBU audio output
AMA 5.4 01: Serial audio output: left RIW 3
justified MSB first
10: Serial audio output: right
justified MSB first
11: 12S serial audio output
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name

Bit

Description

R/W Default

IDB

3-2

Specifies the Secondary audio
group to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically

revert to their default values.

R/W 1

200h CFG_AUD

IDA

1-0

Specifies the Primary audio group
to extract.

00: Audio group #1

01: Audio group #2

10: Audio group #3

11: Audio group #4

Note: Should IDA and IDB be set to
the same value, they automatically

revert to their default values.

R/W 0

RSVD

15-8

Reserved.

DBNB_ERR

Set when Secondary group audio
Data Block Number sequence is
discontinuous.

ROCW 0

DBNA_ERR

Set when Primary group audio
Data Block Number sequence is
discontinuous.

ROCW 0

CTRB_DET

Set when Secondary group audio
control packet is detected.

ROCW 0

201h ACS_DET CTRA_DET

Set when Primary group audio
control packet is detected.

ROCW 0

ACS_DET3_4B

Secondary group audio status
detected for channels 3 and 4.

ROCW 0

ACS_DET1_2B

Secondary group audio status
detected for channels 1 and 2.

ROCW 0

ACS_DET3_4A

Primary group audio status
detected for channels 3 and 4.

ROCW 0

ACS_DET1_2A

Primary group audio status
detected for channels 1 and 2.

ROCW 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-9 Reserved. R 0

IDB_READBACK 8.7 Actual value of IDB in the R 1
hardware.

IDA_READBACK 65 Actual value of IDA in the R 0
hardware.

Set while Group 4 audio data

ADPGA_DET 4 packets are detected.

Set while Group 3 audio data

202h AUD_DET1 ADPG3_DET 3 packets are detected.

Set while Group 2 audio data

ADPG2_DET 2 packets are detected.

Set while Group 1 audio data

ADPGT_DET ! packets are detected.

ACS_APPLY_WAIT: Set while output
channels 1 and 2 are waiting for a
status boundary to apply the
ACSR[183:0] data.

ACS_APPLY_WAIT 0

RSVD 15-2 Reserved. R/W 0

Primary group audio data packet

error detected. ROCW 0

203h AUD_DET2 ECCA_ERROR !

Secondary group audio data packet

error detected. ROCW 0

ECCB_ERROR 0

RSVD 15-2 Reserved. R/W 0

Cause channel status data in
ACSR[183:0] to be transferred to
the channel status replacement
mechanism. The transfer does not
occur until the next status

204h REGEN boundary.

ACS_APPLY 1

Specifies that Audio Channel Status
of all channels should be replaced

with ACSR[183:0] field.
ACS_REGEN 0 RAW 0
0: Do not replace Channel Status

1: Replace Channel Status of all
channels

RSVD 15 Reserved. R/W 0

Mute Secondary output channels

4..1 Where bits 7:4 = channel 4:1
MUTEB 7-4 R/W 0
1: Mute

205h CH_MUTE 0: Normal

Mute Primary output channels 4..1

Where bits 3:0 = channel 4:1
MUTEA 3-0 R/W 0
1: Mute

0: Normal
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
CH4_VALIDB 7 Sec.opdary group channel 4 sample R 0
validity flag.
CH3_VALIDB 6 Sec_or_1dary group channel 3 sample R 0
validity flag.
CH2_ VALIDB 5 Sec.or-1dary group channel 2 sample R 0
validity flag.
Secondary group channel 1 sample
206h CH_VALID CH1_VALIDB 4 validity flag. R 0
CH4_VALIDA 3 Prlr_najlry group channel 4 sample R 0
validity flag.
CH3_VALIDA 2 Prlr.nz-ary group channel 3 sample R 0
validity flag.
CH2_ VALIDA 1 Prlfnéry group channel 2 sample R 0
validity flag.
CH1_VALIDA 0 Prlr_najlry group channel 1 sample R 0
validity flag.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15 Reserved. R/W 0
Asserts AUDIO_ERROR when
EN_MISSING_PHASE 14 chosen group's phase data is R/W 0
missing
Asserts AUDIO_ERROR when
EN_ACS_DET3_48 13 ACS_DET3_4B flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ACS_DET1.28 12 ACS_DET1_2B flag is set. RIW 0
Asserts AUDIO_ERROR when
EN_ACS_DET3_4A " ACS_DET3_4A flag is set. RIW 0
Asserts AUDIO_ERROR when
EN_ACS_DET1_2A 10 ACS_DET1_2A flag is set. RAW 0
Asserts AUDIO_ERROR when
ENZCTRE_DET 3 CTRB_DET flag is set. RIW 0
EN_CTRA_DET 8 é;;e:s[)':;"?l' O*.ERR?R when RAW 0
HD_AUDIO_ERR - ag 1s set.
207h OR_MASK AT FRBAR
— Asserts AUDIO_ERROR when
EN_DBNB_ERR 7 DBNB_ERR flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_DBNA_ERR 6 DBNA_ERR flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ECCB_ERR > ECCB_ERR flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ECCA_ERR 4 ECCA_ERR flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ADPGA4_DET 3 ADPG4_DET flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ADPG3_DET 2 ADPG3_DET flag is set. RIW 0
Asserts AUDIO_ERROR when
EN_ADPG2_DET ! ADPG2_DET flag is set. RAW 0
Asserts AUDIO_ERROR when
EN_ADPG1_DET 0 ADPG1_DET flag is set. RAW 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-11  Reserved. R/W 0
Selects between the Primary and

SEL_PHASE_SRC 10 Secondary embedded phase info. RAW 0
Causes the Secondary group serial

LSB_FIRSTB 3 output formats to use LSB first. RAW 0
Causes the Primary group serial

LSB_FIRSTA 8 output formats to use LSB first. RAW 0
Disables M value detection and

FORCE_M 7 forces M value to that specified by R/W 0
FORCE_MEQ1001.
Specifies M value when FORCE_M is
set.

FORCE_MEQ1001 6 RW 0
1: M= 1.001
0: M = 1.000
Causes the Demultiplexer to ignore

208h FG_AUD_2
08 CFG_AUD_ the embedded clock info in both

the Primary and Secondary group

IGNORE_PHASE > audio data packets. Clock is RAW 0
generated based on the video
format and M value.
Causes the core to ignore

FORCE_ACLK128 4 embedded clock info and derive RW 0
phase information from ACLK128.

EN_NOT LOCKED 3 Asserts interrupt when locked is RAW 0
not asserted.

EN_NO_VIDEO 2 Asserts !nterrupt when the video RAW 0
format is unknown.
Asserts AUDIO_ERROR when

EN_NO_PHASEB ! NO_PHASEB_DATA is set. RAW 0
Asserts AUDIO_ERROR when

EN_NO_PHASEA 0 NO_PHASEA_DATA is set. RAW 0

RSVD 15-3 Reserved. RW 0

MISSING. PHASE 2 Embedde.zd.phase .|nfo for chosen R 0
group missing or incorrect.

209h CFG_AUD_3 . .

NO_PHASEB_DATA 1 Secondary group.has |nva!|d R 0
embedded clock information.
Primary group has invalid

NO_PHASEA_DATA 0 embedded clock information. R 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-12  Reserved. R 0

Output channel 4 source selector.

000: Primary audio group channel 1
001: Primary audio group channel 2
010: Primary audio group channel 3
011: Primary audio group channel 4
100: Secondary audio group
OP4_SRC 11-9 channel 1 R/W 3

101: Secondary audio group
channel 2

20Ah OUTPUT _SEL 1 110: Secondary audio group
channel 3
111: Secondary audio group
channel 4

Output channel 3 source selector

OP3_SRC 8-6 (Decode as above).

Output channel 2 source selector

OP2_SRC >3 (Decode as above).

Output channel 1 source selector

OP1_SRC 2-0 (Decode as above).

RSVD 15-12  Reserved. R/W 0

Output channel 8 source selector.

000: Primary audio group channel 1
001: Primary audio group channel 2
010: Primary audio group channel 3
011: Primary audio group channel 4
100: Secondary audio group
OP8_SRC 11-9 channel 1 R/W 7

101: Secondary audio group
channel 2

20Bh OUTPUT_SEL_2 110: Secondary audio group
channel 3
111: Secondary audio group
channel 4

Output channel 7 source selector

OP7_SRC 8-6 (Decode as above).

R/W 6

Output channel 6 source selector

OP6_SRC >-3 (Decode as above).

Output channel 5 source selector

OP5_SRC 2-0 (Decode as above).

20Ch -

21Fh RSVD RSVD - Reserved. - -

RSVD 15-9 Reserved. R/W 0

220h AFNA Primary group audio frame

AFNA 8-0
number.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-4 Reserved. R/W 0
) Primary group sampling frequency
221h RATEA RATEA 31 for channels 1 and 2. R 0
ASXA 0 Primary group asynchronous mode R 0
for channels 1 and 2.
RSVD 15-4 Reserved. R/W 0
222h ACTA
ACTA 3-0 Primary group active channels. R 0
RSVD 15-9 Reserved. RW 0
223h PRIM_AUD DEL1_2A 1 8-1 CP:;?]?‘ZI f;“:': dgz“;;_%]de'ay data for R 0
_DELAY_1 T
Primary Audio group delay data
EBIT1_2A 0 valid flag for channels 1 and 2. R 0
RSVD 15-9 Reserved. R/W 0
224h PRIM_AUD
_DELAY_2 } Primary Audio group delay data for
DEL1.2A_2 8-0 channels 1 and 2 [16:8]. R 0
RSVD 15-9 Reserved. RW 0
225h PRIM_AUD
_DELAY_3 ) Primary Audio group delay data for
DEL1_2A_3 80 channels 1 and 2 [25:17]. R 0
RSVD 15-9 Reserved. R/W 0
226h PRIM_AUD DEL3_4A 4 8-1 5;';2‘:& fa“‘:f dgﬁ;*_%]de'ay data for R 0
_DELAY_4 T
Primary Audio group delay data
EBIT3_4A 0 valid flag for channels 3 and 4. R 0
RSVD 15-9 Reserved. RW 0
227h PRIM_AUD
_DELAY_5 ) Primary Audio group delay data for
DEL3_4A_5 80 channels 3 and 4 [16:8]. R 0
RSVD 15-9 Reserved. R/W 0
228h PRIM_AUD
_DELAY_6 ) Primary Audio group delay data for
DEL3_4A_6 80 channels 3 and 4 [25:17]. R 0
229h -
22Fh RSVD RSVD - Reserved. R/W 0
RSVD 15-9 Reserved. RW 0
230h AFNB .
AFNB 8-0 Secondary group audio frame R 0
number.
RSVD 15-4 Reserved. R/W 0
) Secondary group sampling
231h RATEB RATEB 31 frequency for channels 1 and 2. R 0
ASXB 0 Secondary group asynchronous R 0
mode for channels 1 and 2.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-4 Reserved. R/W 0
232h ACTB
ACTB 3-0 Secondary group active channels. R 0
RSVD 15-9 Reserved. R/W 0
) Secondary Audio group delay data
233h SEC—AUD1—DELAY DEL1.28_1 81 valid flag for channels 1 and 2. R 0
Secondary Audio group delay data
EBIT1_2B 0 for channels 1 and 2 [7:0]. R 0
RSVD 15-9 Reserved. RW 0
234h SEC_AUD_DELAY
2 ) Secondary Audio group delay data
DEL1.28_2 80 for channels 1 and 2 [16:8]. R 0
RSVD 15-9 Reserved. R/W 0
235h SEC_AUD_DELAY
3 ) Secondary Audio group delay data
DEL1_2B 3 8-0 for channels 1 and 2 [25:17]. R 0
RSVD 15-9 Reserved. R/W 0
Secondary Audio group delay data
236h SEC*AUD[DELAY DEL3_4B_4 8-1 for channels 3 and 4 [7:0]. R 0
Secondary Audio group delay data
EBIT3_48 0 valid flag for channels 3 and 4. R 0
RSVD 15-9 Reserved. R/W 0
237h SEC_AUD_DELAY
5 ) Secondary Audio group delay data
DEL3_48_5 80 for channels 3 and 4 [16:8]. R 0
RSVD 15-9 Reserved. RAW 0
238h SEC_AUD_DELAY
6 Secondary Audio group delay data
DEL3_4B_6 8-0 for channels 3 and 4 [25:17]. R 0
239h -
23Fh RSVD RSVD - Reserved. RW 0
Bytes 0 [7:0] and 1 [15:8] of audio
240h ACSR162'1A—BYTE ACSR1_2A 0 15-0  group A channel status for R 0
- channels 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
241h ACSR1EZ§—BYTE ACSR1_2A 2 15-0 group A channel status for R 0
B channels 1 and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
242h AGSR1_2A_BYTE ACSR1_2A 4 15-0 group A channel status for R 0
4 5
channels 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
243h ACSR1£_52¢_BYTE ACSR1_2A 6 15-0  group A channel status for R 0
- channels 1 and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
244h ACSR1§23—BYTE ACSR1_2A_8 15-0 group A channel status for R 0
- channels 1 and 2.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 10 [7:0] and 11 [15:8] of audio
245h ACSR1_2A_BYTE ACSR1_2A_10 15-0  group A channel status for R 0
10_11
channels 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of audio
246h ACSR1_2A_BYTE ACSR1_2A_12 15-0 group A channel status for R 0
12_13
channels 1 and 2.
Bytes 14 [7:0] and 15 {15:8] of audio
247h AGSR1_2A_BYTE ACSR1_2A 14 15-0 group A channel status for R 0
14_15
channels 1 and 2.
Bytes 16 [7:0] and 17 [15:8] of audio
248h ACSR1_2A_BYTE ACSR1_2A_16 15-0  group A channel status for R 0
16_17
channels 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of audio
249h ACSR1_2A_BYTE ACSR1_2A_18 15-0 group A channel status for R 0
18_19
channels 1 and 2.
Bytes 20 [7:0] and 21 [15:8] of audio
24Ah AGR1_2A_BYTE ACSR1_2A 20 15-0 group A channel status for R 0
20_21
channels 1 and 2.
RSVD 15-8 Reserved. R/W 0
24Bh ACSR1_2A_BYTE
22 ACSR1 2A_ 22 7-0 Bytes 22 of audio group A channel R 0
status for channels 1 and 2.
24Ch -
24Fh RSVD RSVD 15-0 Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
250h ACSR364?—BYTE ACSR3_4A 0 15-0 group A channel status for R 0
- channels 3 and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
251h AGSR3_4A_BYTE ACSR3_4A 2 15-0 group A channel status for R 0
2.3
channels 3 and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
252h ACSR3_4A_BYTE ACSR3_4A 4 15-0  group A channel status for R 0
45
channels 3 and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
253h ACSR3_4A_BYTE ACSR3_4A_6 15-0 group A channel status for R 0
6_7
channels 3 and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
254h AGSR3_4A_BYTE ACSR3_4A 8 15-0 group A channel status for R 0
8.9
channels 3 and 4.
Bytes 10 [7:0] and 11 [15:8] of audio
255h ACSR3_4A_BYTE ACSR3_4A_10 15-0  group A channel status for R 0
10_11
channels 3 and 4.
Bytes 12 [7:0] and 13 [15:8] of audio
256h ACSR3_4A_BYTE ACSR3_4A_12 15-0 group A channel status for R 0
12_13
channels 3 and 4.
Bytes 14 [7:0] and 15 [15:8] of audio
257h AGSR3_4A_BYTE ACSR3_4A 14 15-0 group A channel status for R 0
14_15
channels 3 and 4.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
Bytes 16 [7:0] and 17 [15:8] of audio
258h ACSR3_4A_BYTE ACSR3_4A_16 15-0  group A channel status for R 0
16_17
channels 3 and 4.
Bytes 18 [7:0] and 19 [15:8] of audio
259h ACSR3_4A_BYTE ACSR3_4A_18 15-0 group A channel status for R 0
18_19
channels 3 and 4.
Bytes 20 [7:0] and 21 [15:8] of audio
25Ah AGSR3_4A_BYTE ACSR3_4A 20 15-0 group A channel status for R 0
20_21
channels 3 and 4.
RSVD 15-8 Reserved. R/W 0
25Bh ACSR3_4A_BYTE
22 ACSR3_4A_22 7-0 Bytes 22 of audio group A channel R 0
status for channels 3 and 4.
25Ch -
25Fh RSVD RSVD 15-0  Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
260h ACSR162$—BYTE ACSR1_2B_0 15-0 group B channel status for channels R 0
- 1 and 2.
Bytes 2 [7:0] and 3 [15:8] of audio
261h ACSR1£23B*BYTE ACSR1_2B_2 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 4 [7:0] and 5 [15:8] of audio
262h ACSR1ZZ§_BYTE ACSR1_2B_4 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 6 [7:0] and 7 [15:8] of audio
263h ACSR152$—BYTE ACSR1_2B_6 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 8 [7:0] and 9 [15:8] of audio
264h ACSR1§29B*BYTE ACSR1_2B_8 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 10 [7:0] and 11 [15:8] of audio
265h ACSR:621B1_BYTE ACSR1_2B_10 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 12 [7:0] and 13 [15:8] of audio
266h ACSR:EZ%BYTE ACSR1_2B_12 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 14 [7:0] and 15 [15:8] of audio
267h ACSR:£21B§BYTE ACSR1_2B_14 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 16 [7:0] and 17 [15:8] of audio
268h ACSR:EZ?;BYTE ACSR1_2B_16 15-0  group B channel status for channels R 0
- 1 and 2.
Bytes 18 [7:0] and 19 [15:8] of audio
269h ACSR:§2I13§BYTE ACSR1_2B_18 15-0 group B channel status for channels R 0
- 1and 2.
Bytes 20 [7:0] and 21 [15:8] of audio
26Ah ACSR1_2B_BYTE ACSR1_2B_20 15-0 group B channel status for channels R 0
20 21
1and 2.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
26Bh ACSR1_2B_BYTE
22 ACSR1 2B 22 7-0 Bytes 22 of audio group B channel R 0
status for channels 1 and 2.
26Ch -
26Fh RSVD RSVD 15-0  Reserved. R/W 0
Bytes 0 [7:0] and 1 [15:8] of audio
270h ACSR364I13—BYTE ACSR3_4B_0 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 2 [7:0] and 3 [15:8] of audio
271h ACSR3£4§*BYTE ACSR3_4B_2 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 4 [7:0] and 5 [15:8] of audio
272h ACSR3£4§—BYTE ACSR3_4B_4 15-0  group B channel status for channels R 0
- 3and 4.
Bytes 6 [7:0] and 7 [15:8] of audio
273h ACSR354|73—BYTE ACSR3_4B_6 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 8 [7:0] and 9 [15:8] of audio
274h ACSR3§49B*BYTE ACSR3 4B_8 15-0 group B channel status for channels R 0
- 3and 4.
Bytes 10 [7:0] and 11 [15:8] of audio
275h ACSR?641B1—BYTE ACSR3_4B_10 15-0  group B channel status for channels R 0
- 3and 4.
Bytes 12 [7:0] and 13 [15:8] of audio
276h ACSR3_4B_BYTE ACSR3_4B_12 15-0 group B channel status for channels R 0
12_13
3and 4.
Bytes 14 [7:0] and 15 [15:8] of audio
277h ACSR3_4B_BYTE ACSR3_4B_14 15-0 group B channel status for channels R 0
14_15
3and 4.
Bytes 16 [7:0] and 17 [15:8] of audio
278h ACSR3_4B_BYTE ACSR3_4B_16 15-0 group B channel status for channels R 0
16_17
3and 4.
Bytes 18 [7:0] and 19 [15:8] of audio
279h ACSR3_4B_BYTE ACSR3_4B_18 15-0 group B channel status for channels R 0
18_19
3and 4.
Bytes 20 [7:0] and 21 [15:8] of audio
27Ah ACSR3_4B_BYTE ACSR3_4B_20 15-0 group B channel status for channels R 0
20_21
3and 4.
RSVD 15-8 Reserved. R/W 0
27Bh ACSR3_4B_BYTE
22 ) Bytes 22 of audio group B channel
ACSR3_48_22 70 status for channels 3 and 4. R 0
27Ch -
27Fh RSVD RSVD 15-0 Reserved. R/W 0
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRO 70 Lon-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

280h ACSR_BYTE_O

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRI 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

281h ACSR_BYTE_1

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR2 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

282h ACSR_BYTE_2

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR3 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

283h ACSR_BYTE_3

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR4 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

284h ACSR_BYTE_4

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSRS 70 L on-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

285h ACSR_BYTE_5

RSVD 15-8 Reserved. R/W 0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
ACSR6 7-0 non-AES/EBU audio. 8 bits per w 0
register starting at register 280h

and ending at register 296h.

286h ACSR_BYTE_6
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W

Default

287h

ACSR_BYTE_7

RSVD

15-8

Reserved.

0

ACSR7

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

288h

ACSR_BYTE_8

RSVD

15-8

Reserved.

ACSR8

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

289h

ACSR_BYTE_9

RSVD

15-8

Reserved.

ACSR9

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Ah

ACSR_BYTE_10

RSVD

15-8

Reserved.

ACSR10

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Bh

ACSR_BYTE_11

RSVD

15-8

Reserved.

ACSR11

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Ch

ACSR_BYTE_12

RSVD

15-8

Reserved.

ACSR12

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Dh

ACSR_BYTE_13

RSVD

15-8

Reserved.

ACSR13

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address

Register Name

Bit Name

Bit

Description

R/W

Default

28Eh

ACSR_BYTE_14

RSVD

15-8

Reserved.

0

ACSR14

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

28Fh

ACSR_BYTE_15

RSVD

15-8

Reserved.

ACSR15

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

290h

ACSR_BYTE_16

RSVD

15-8

Reserved.

ACSR16

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

291h

ACSR_BYTE_17

RSVD

15-8

Reserved.

ACSR17

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

292h

ACSR_BYTE_18

RSVD

15-8

Reserved.

ACSR18

7-0

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

293h

ACSR_BYTE_19

RSVD

15-8

Reserved.

ACSR19

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.

294h

ACSR_BYTE_20

RSVD

15-8

Reserved.

ACSR20

Audio channel status to use when
ACS_REGEN is set or when adding
audio channel status to
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
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Table 4-31: HD and 3G Audio Core Configuration and Status Registers (Continued)

Address  Register Name Bit Name Bit Description R/W Default
RSVD 15-8 Reserved. R/W 0
Audio channel status to use when
h ACS_REGEN is set or when adding
295 AGSR_BYTE 21 ACSR21 70 audio channel status to W 0
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
RSVD 15-8  Reserved. RW 0
Audio channel status to use when
h ACS_REGEN is set or when adding
236 ASL R ACSR22 7-0 audio channel status to W 0
non-AES/EBU audio. 8 bits per
register starting at register 280h
and ending at register 296h.
297h RSVD RSVD 15-0 Reserved. R 29
Table 4-32: ANC Extraction FIFO Access Registers
Address Register Name Bit Description R/W Default
Extracted Ancillary Data 91024 words.
800h - Bit 15-8: Most Significant Word (MSW).
BFFh ANC_PACKET_BANK 150 Bit 7-0: Least Significant Word (LSW). R 0
See Section 4.18.8.
Legend:
R =Read only
ROCW = Read Only, Clear on Write
R/W = Read or Write
W = Write only
4.22 JTAG Test Operation
When the JTAG/HOST pin of the GS2970A is set HIGH, the host interface port is
configured for JTAG test operation. In this mode, pins E7, F8, F7, and E8 become TDO,
TCK, TMS, and TDI. In addition, the RESET_TRST pin operates as the test reset pin.
Boundary scan testing using the JTAG interface is enabled in this mode.
There are two ways in which JTAG can be used:
1. Asastand-alone JTAG interface to be used at in-circuit ATE
(Automatic Test Equipment) during PCB assembly.
2. Under control of a host processor for applications such as system power on self
tests.
When the JTAG tests are applied by ATE, care must be taken to disable any other devices
driving the digital I/O pins. If the tests are to be applied only at ATE, this can be
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accomplished with tri-state buffers used in conjunction with the JTAG/HOST input
signal. This is shown in Figure 4-53.

Application HOST GS2970A

CS_TMS

SCLK_TCK

SDIN_TDI

SDOUT_TDO

<

AN ﬁ7 i7 FV

JTAG_HOST

7 Inwcircuit ATE probe

Figure 4-53: In-Circuit JTAG

Alternatively, if the test capabilities are to be used in the system, the host processor may
still control the JTAG/HOST input signal, but some means for tri-stating the host must
exist in order to use the interface at ATE. This is represented in Figure 4-54.

Application HOST GS2970A
CS_TMS
<
SCLK_TCK
ha
SDIN_TDI
~ -
SDOUT_TDO
N
——— Tri-State JTAG_HOST
N 7 In<circuit ATE probe

Figure 4-54: System JTAG

Scan coverage is limited to digital pins only. There is no scan coverage for analog pins
VCO, SDO/SDO, RSET, LF, and CP_RES.
The JTAG/HOST pin must be held LOW during scan and therefore has no scan coverage.

Please contact your Semtech representative to obtain the BSDL model for the GS2970A.
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4.23 Device Power-up

Because the GS2970A is designed to operate in a multi-voltage environment, any
power-up sequence is allowed. The charge pump, phase detector, core logic, serial
digital output and I/O buffers can all be powered up in any order.

Note: Power ramp-up time (10% to 90%) > 40us.

4.24 Device Reset

Note: At power-up, the device must be reset to operate correctly.

In order to initialize all internal operating conditions to their default states, hold the
RESET_TRST signal LOW for a minimum of t et = 1ms after all power supplies are
stable. There are no requirements for power supply sequencing.

When held in reset, all device outputs are driven to a high-impedance state.

Nominal Level

95% of Nominal Level ----------nnneeeeop T

Supply Voltage

treset treset

RESET_TRST
Reset Reset

Figure 4-55: Reset Pulse

4.25 Standby Mode

The STANDBY pin reduces power to a minimum by disabling all circuits except for the
register configuration. Upon removal of the signal to the STANDBY pin, the device
returns to its previous operating condition within 1 second, without requiring input
from the host interface.

Note: In standby mode or reset, the crystal buffer output remains enabled. This allows
users to reset the GS2970A device without resetting other downstream devices that are
using the same reference. This also allows users to put the GS2970A device in standby
mode and still use the loop-through mode.
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5. Application Reference Design

5.1 Typical Application Circuit
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gl o gl
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Notes:

1. DNP (Do Not Populate).

2. The value of the series resistors on video data, clock, and timing
connections should be determined by board signal integrity test.
3. For analog power and ground isolation refer to PGB layout guide.
4. For critital 3G signal layout refer to PCB layout guide.

5. For impedance controlled signal layout refer to PGB layout guide.

Figure 5-1: Typical Application Circuit
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6. References & Relevant Standards

Table 6-1: SMPTE Standards References

SMPTE ST 125

Component video signal 4:2:2 - bit parallel interface

SMPTE ST 259

10-bit 4:2:2 Component and 4fsc Composite Digital Signals - Serial Digital
Interface

SMPTE ST 260

1125/ 60 high definition production system — digital representation and
bit parallel interface

SMPTE ST 267

Bit parallel digital interface — component video signal 4:2:2 16 x 9 aspect
ratio

SMPTE ST 272

Formatting AES/EBU Audio and Auxiliary Data into Digital Video Ancillary

Data Space

SMPTE ST 274

1920 x 1080 scanning analog and parallel digital interfaces for multiple
picture rates

SMPTE ST 291

Ancillary Data Packet and Space Formatting

SMPTE ST 292

Bit-Serial Digital Interface for High-Definition Television Systems

SMPTE ST 293

720 x 483 active line at 59.94Hz progressive scan production — digital
representation

SMPTE ST 296

1280 x 720 scanning, analog and digital representation and analog
interface

SMPTE ST 299

24-Bit Digital Audio Format for HDTV Bit-Serial Interface

SMPTE ST 352

Video Payload Identification for Digital Television Interfaces

SMPTE ST 424

Television - 3Gb/s Signal/Data Serial Interface

SMPTE ST 425

Television - 3Gb/s Signal/Data Serial Interface - Source Image Format
Mapping

SMPTE RP165

Error Detection Checkwords and Status Flags for Use in Bit-Serial Digital
Interfaces for Television

SMPTE RP168

Definition of Vertical Interval Switching Point for Synchronous Video
Switching
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7. Package & Ordering Information

7.1 Package Dimensions

Bottom View

@ A1 Corner
@ eee C
Top View
Pin A1 Corner -é?- @ ddd @) A‘ B‘
¢  b(n X)
12 3 45,6 7 8 910 10 9 8 7 6,5 4 3 2N
A 'l ¢0000/000daYa
B ‘ GO0 0000O000O0 |B
C CHONCHONOCHONONCHONORNE
D @ OO0 O0OO0O00OOOOO |D
E E OO0OO0OO0O0O0OO0O0O0OO0 |E
F OO0O0O0O00OO0O0O0OO0O |F
G CHONCHONCHONONCHONOR
H CHONCHONCHONONCHONORE:!
J OO0 O0OO0O00OOOOO |
K FH 000000 0®® |K
|
\
(e}~
E1
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LE |
: aaa(4x)
Symbol | Common Dimensions Top View E
Package: LBGA =
e ; y
Ball Pitch: I : g; 1o e
::;::1::: e I — e
Subsu‘xte Thickness: S 0.360 Ref. \ﬁ SEATING PLANE ?
PR T T <
Coplanarity: : ccc a:zm
Ball Offset (package): ddd 0.250
Ball Offset (ball): eee 0.100
ount: — ; 9!::0
Edge Ball Center to Center: — b1 5000
Figure 7-1: Package Dimensions
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7.2 Packaging Data

Table 7-1: Packaging Data

Parameter Value

Package Type 11mm x 11mm 100-ball LBGA

Package Drawing JEDEC M0192 (with exceptions noted in Package Dimensions on
Reference page 146).

Moisture Sensitivity Level 3

Junction to Case Thermal

Resistance, 0;. 15.4°0W
Junction to Air Thermal
Resistance, 6;., (at zero 37.1°CW
airflow)
Junction to Board .
Thermal Resistance, 6;, 26.4°C/W
Psi, v 0.4°C/W
Pb-free and RoHS

Yes

Compliant

7.3 Marking Diagram

Pin 1
Indicator

//S'
@ennum XXXXXX - Last 6 digits (excluding decimal) of

GS2970A ZﬁPpgcaEic:gAsslsi;mbw (FIN) as listed
XXXXXXE3 E3 - Pb-free & Green indicator

YYWW YYWW - Date Code

Figure 7-2: GS2970A Marking Diagram
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7.4 Solder Reflow Profiles

The GS2970A is available in a Pb-free package. It is recommended that the Pb-free
package be soldered with Pb-free paste using the reflow profile shown in Figure 7-3.

Temperature

60-150 sec.

20-40 sec.

260°C
250°C

3°C/sec max
217°C

N

200°C

150°C

e -/

6°C/sec max

S

60-180 sec. max

8 min. max

Figure 7-3: Pb-free Solder Reflow Profile

7.5 Ordering Information

Table 7-2: GS2970A Ordering Information

Time

Part Number Package Pb-free Temperature Range
GS2970AIBE3 100-ball BGA Yes -40°C to 85°C
GS2970AIBTE3 o °
(250pc tape and reel) 100-ball BGA Yes -40°C to 85°C
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