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SCCS065C - August 1994 - Revised September 2001 16-Bit Registe red Transceivers

Features Functional Description

* loff Supports partial-power-down mode operation These 16-bit registered transceivers are high-speed,

« Edge-rate control circuitry for significantly improved low-power devices. 16-bit operation is achieved by connecting
noise characteristics the control lines of the two 8-bit registered transceivers

« Typical output skew < 250 ps together. For data flow from bus A-to-B, CEAB must be LOW

« ESD > 2000V to allow data to be stored when CLKAB transitions from
o o LOW-to-HIGH. The stored data will be present on the output
* TSSOP (19.6-mil pitch) and SSOP (25-mil pitch) when OEAB is LOW. Control of data from B-to-A is similar and
packages is controlled by using the CEBA, CLKBA, and OEBA inputs.
« Industrial temperature range of —40°C to +85°C . . . . .
. _ o This device is fully specified for partial-power-down
Vee =5V +£10% applications using o The | circuitry disables the outputs,
CY74FECT16952T Features: prever]tipg damaging current backflow through the device
when it is powered down.

The CY74FCT16952T is ideally suited for driving
high-capacitance loads and low-impedance backplanes.

The CY74FCT162952T has 24-mA balanced output drivers
with current-limiting resistors in the outputs. This reduces the

* 64 mA sink current, 32 mA source current
 Typical Vg p (ground bounce) <1.0V at
cc ™= 5V, TA = 25°C

CY74FCT162952T Features:

« Balanced 24 mA output drivers need for external terminating resistors and provides for

+ Reduced system switching noise minimal undershoot and reduced ground bounce. The

* Typical Vo p (ground bounce) <0.6V at CY74FCT162952T is ideal for driving transmission lines.
Ve =5V, Tp=25°C The CY74FCT162H952T is a 24-mA balanced output part that

has “bus hold” on the data inputs. The device retains the

CY74FCT162HO52T Features: input’s last state whenever the input goes to high impedance.

* Bus hold retains last active state This eliminates the need for pull-up/down resistors and
« Eliminates the need for external pull-up or pull-down prevents floating inputs.
resistors
LogicBlock Diagrams Pin Configuration
SSOP/TSSOP
Top View
- 1 OEAB [ 10EBA
1ﬁA—<{> ZCEBA4<{> 1CLKAB [] 1CLKBA
LCLKBA > 2CLKBA > 1CeRB [ LCEBA
J— S oND O GND
1OEAB {> ,OEAB {> A O 1By
1@3% ZWB% e O 182
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A YVY A YVY 2% g 281
VV y C — Y o O 25>
FCT16952-1 FCT16952-2 2f3 [ 2B3
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS G'j\i’ E e
2 2b4
2As [ 2Bs
28 [ 2B
Vee [ Vee
2A7 [ 2B7
2rg [ 2Bg
GND [ GND
2CEAB [ 2CEBA
2CLKAB [] 2CLKBA
,0EAB [] ,OEBA
FCT16952-3
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INSTRUMENTS
Pin Description
Name Description

OEAB A-to-B Output Enable Input (Active LOW)

OEBA B-to-A Output Enable Input (Active LOW)

CEAB A-to-B Clock Enable Input (Active LOW)

CEBA B-to-A Clock Enable Input (Active LOW)

CLKAB | A-to-B Clock Input

CLKBA | B-to-A Clock Input

A A-to-B Data Inputs or B-to-A Three-State
Outputs!l]

B B-to-A Data Inputs or A-to-B Three-State
Outputs!l]

Function Tablel? @]
For A-to-B (Symmetric with B-to-A)

Maximum Ratings[® €

(Above which the useful life may be impaired. For user
guidelines, not tested.)

................................. -55°C to +125°C

Ambient Temperature with
Power Applied........c.cceeeiiiiiniieeeee -55°C to +125°C

Storage Temperature

DC Input Voltage ....... —0.5V to +7.0V
DC Output Voltage -0.5V to +7.0V
DC Output Current
(Maximum Sink Current/Pin) ..........c..c.ccuveeee. —60 to +120 mA
Power DiSSIPation ...........ccveiiiieiiiieeniee e 1.0w
Static Discharge Voltage...........cccoovvvveeeeiiiiieeee e, >2001V
(per MIL-STD-883, Method 3015)
Operating Range
Ambient
Range Temperature Vee
Industrial —40°C to +85°C 5V £ 10%

Inputs Outputs
CEAB CLKAB OEAB A B
H X L X Bl
X L L X Bl
L g L L L
L g L H H
X X H X 4
Notes:
1. Onthe CY74FCT162H952T these pins have bus hold.
2. A-to-B data flow is shown: B-to-A data flow is similar but uses, CEBA, CLKBA, and OEBA.
3. H=HIGH Voltage Level.
L = LOW Voltage Level.
X = Don't Care.
I = LOW-to-HIGH Transition.
Z = HIGH Impedance.
4. Level of B before the indicated steady-state input conditions were established.
5.
6.

Operation beyond the limits set forth may impair the useful life of the device. Unless otherwise noted, these limits are over the operating free-air temperature range.
Unused inputs must always be connected to an appropriate logic voltage level, preferably either V¢ or ground.
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INSTRUMENTS CY74FCT162H952T
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Typ.m Max. Unit
V4 Input HIGH Voltage 2.0 \Y,
Vi Input LOW Voltage 0.8 \Y
Vi Input Hysteresis!®! 100 mv
Vi Input Clamp Diode Voltage Vee=Min,, Iiy=-18 mA -0.7 -1.2 \Y
A Input HIGH Current Standard Vee=Max., Vi=Vee *1 HA
Bus Hold +100
m Input LOW Current Standard Vcce=Max., Vi=GND *1 HA
Bus Hold +100 HA
lsBH Bus Hold Sustain Current on Bus Hold Input!® [Vcc=Min. |Vv,=2.0v -50 A
leaL V,=0.8V +50 HA
IBHHO Bus Hold Overdrive Current on Bus Hold Inputl®! |Vcc=Max., V=1.5V TBD | mA
BHLO
lozH High Impedance Output Current (Three-State |Vec=Max., Vour=2.7V *1 HA
Output pins)
lozL High Impedance Output Current (Three-State |Vcc=Max., Vout=0.5V *1 HA
Output pins)
los Short Circuit Current[] Vee=Max., Vour=GND 80 | -140 | —200 | mA
o Output Drive Current!10] Vee=Max., Vour=2.5V -50 -180 | mA
lore Power-Off Disable Vee=0V, Vour<a.svitl +1 HA
Output Drive Characteristics for CY74FCT16952T
Parameter Description Test Conditions Min. | Typ.l| Max. | unit
VoH Output HIGH Voltage Vee=Min., Igpy= -3 mA 25 3.5 \
Vee=Min., loy= —15 mA 2.4 35 v
Vee=Min,, lon=-32 mA 2.0 3.0 v
VoL Output LOW Voltage Vee=Min., 1o, =64 mA 0.2 0.55 \Y
Output Drive Characteristics for CY74FCT162952T, CY74FCT162H952T
Parameter Description Test Conditions Min. Typ.m Max. Unit
lobL Output LOW Current!] Vee=5V, Vin=Viy or Vi1, Vour=1.5V 60 115 150 | mA
lobH Output HIGH Current[] Vee=5Y, ViN=V i or Vi, VouTt=1.5V —60 -115 -150 mA
VoH Output HIGH Voltage Vee=Min., loy=—-24 mA 2.4 3.3 \
VoL Output LOW Voltage Vee=Min,, 1. =24 mA 0.3 0.55 \Y
Capacitancel®l (1, = +25°C, f = 1.0 MHz)
Parameter Description Test Conditions Typ.m Max. Unit
Cin Input Capacitance VN =0V 45 6.0 pF
Cout Output Capacitance Vout = 0V 55 8.0 pF
Note:

7. Typical values are at V= 5.0V, Ta= +25°C ambient.

8. This parameter is specified but not tested.
9. Pins with bus hold are described in the Pin Description.

10. Not more than one output should be shorted at a time. Duration of short should not exceed one second. The use of high-speed test apparatus and/or sample
and hold techniques are preferable in order to minimize internal chip heating and more accurately reflect operational values. Otherwise prolonged shorting of a
high output may raise the chip temperature well above normal and thereby cause invalid readings in other parametric tests. In any sequence of parameter tests,

los tests should be performed last.
11. Tested at +25°C.
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Power Supply Characteristics
Parameter Description Test Conditions('?] Typ.1| Max. | uUnit
lcc Quiescent Power Supply Current |Vcc=Max. V|N<0.2V 5 500 HA
V|NZVCC_O-2V
Alce Quiescent Power Supply Current |Vcc=Max. Vi\=3.4VI3l 0.5 1.5 mA
(TTL inputs HIGH)
lcep Dynamic Power Supply Vcc=Max., One Input Toggling, |V|N=Vcc oOr 75 120 |pA/MHz
Current(t4] 50% Duty Cycle, Outputs Open, |V;,=GND
OEAB or OEBA=GND
Ic Total Power Supply Current*®]  |Vcc=Max., F;=5 MHz, ViN=Vcc or 0.8 1.7 mA
ObaB-CeA-oND  [NoO
OEBA = V. 50% Duty Cycle, xleéﬁl\é or 13 | 32
Outputs Open, One Bit Toggling| " N~
Vce=Max., f5=10 MHz (CLKAB) |V|\=Vcc or 3.8 | 6.5
fO:EiE M%TE,AB GND Vin=OND
YEAD = = - [16]
OEBA = V¢ 50% Duty Cycle, x'N_‘é‘,‘:’l\é or 83 1200
Outputs Open, IN™
Sixteen Bit Toggling
Notes:

12. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
13. Per TTL driven input (Vy=3.4V); all other inputs at V¢ or GND.

15 Ic
I

Icc

>
Q
(¢}
LL L VO T R T

N, =

14. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
= louiescent * IinpuTs * Ipynamic
IcctAlecDuNT+lecp(fo/2 + f1Ng)
Quiescent Current with CMOS input levels
Power Supply Current for a TTL HIGH input (V,y=3.4V)
Duty Cycle for TTL inputs HIGH
Number of TTL inputs at Dy
Dynamic Current caused by an input transition pair (HLH or LHL)
Clock frequency for registered devices, otherwise zero

Input signal frequency

Number of inputs changing at f;

All currents are in milliamps and all frequencies are in megahertz.
16. Values for these conditions are examples of the I¢ formula. These limits are specified but not tested.
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Switching Characteristics Over the Operating Rangel”]
CY7AFCT16952AT
CY74FCT162952AT
CY74AFCT162H952AT CY74FCT162952BT
Parameter Description Min. Max. Min. Max. Unit | Fig. No.l18l
tpLH Propagation Delay 2.0 10.0 2.0 7.5 ns 1,5
topL CLKAB, CLKBA to B, A
tpzH Output Enable Time 15 10.5 15 8.0 ns 1,7,8
toz1 OEBA, OEAB to A, B
tpHz Output Disable Time 15 10.0 15 7.5 ns 1,7,8
toL 2 OEBA, OEAB to A, B
tsu Set-Up Time, HIGH or LOW 25 — 25 — ns 4
A, B to CLKAB, CLKBA
ty Hold Time, HIGH or LOW 2.0 — 15 — ns 4
A, B to CLKAB, CLKBA
tsu Set-Up Time, HIGH or LOW 3.0 — 3.0 — ns 4
CEAB, CEBA to CLKAB, CLKBA
tH Hold Time, HIGH or LOW 2.0 — 2.0 — ns 4
CEAB, CEBA to CLKAB, CLKBA
tyw Pulse Width HIGH or LOW 3.0 — 3.0 — ns 5
CLKAB or CLKBA*?!
tsk(o) Output Skew!?°! — 0.5 — 0.5 ns —
CY74FCT16952CT
CY74FCT162H952CT
Parameter Description Min. Max. Unit | Fig. No.l*8l
thLH Propagation Delay 2.0 6.3 ns 1,5
top CLKAB, CLKBA to B, A
tpzH Output Enable Time 15 7.0 ns 1,7,8
tpz1 OEBA, OEAB to A, B
tpHz Output Disable Time 15 6.5 ns 1,7,8
tpLz OEBA, OEAB t0o A, B
tsu Set-Up Time, HIGH or LOW 25 — ns 4
A, B to CLKAB, CLKBA
tH Hold Time, HIGH or LOW 1.5 — ns 4
A, B to CLKAB, CLKBA
tsu Set-Up Time, HIGH or LOW 3.0 — ns 4
CEAB, CEBA to CLKAB, CLKBA
ty Hold Time, HIGH or LOW 2.0 — ns 4
CEAB, CEBA to CLKAB, CLKBA
tw Pulse Width HIGH or LOW 3.0 — ns 5
CLKAB or CLKBA[*!
tsk(o) Output Skew!?"! — 0.5 ns —
Notes:

17. Minimum limits are specified but not tested on Propagation Delays.

18. See “Parameter Measurement Information” in the General Information section.
19. This parameter is specified but not tested.

20. Skew between any two outputs of the same package switching in the same direction. This parameter is ensured by design.
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Ordering Information CY74FCT16952
Speed Package Operating
(ns) Ordering Code Name Package Type Range
6.3 CY74FCT16952CTPACT 756 56-Lead (240-Mil) TSSOP Industrial
10.0 | CY74FCT16952ATPVC/PVCT 056 56-Lead (300-Mil) SSOP Industrial
Ordering Information CY74FCT162952
Speed Package Operating
(ns) Ordering Code Name Package Type Range
7.5 CY74FCT162952BTPVC 056 56-Lead (300-Mil) SSOP Industrial
74FCT162952BTPVCT 056 56-Lead (300-Mil) SSOP
10.0 TAFCT162952ATPACT 756 56-Lead (240-Mil) TSSOP Industrial
Ordering Information CY74FCT162H952
Speed Package Operating
(ns) Ordering Code Name Package Type Range
6.3 74FCT162H952CTPVC/PVCT 056 56-Lead (300-Mil) SSOP Industrial
10.0 T4AFCT162H952ATPACT 756 56-Lead (240-Mil) TSSOP Industrial
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Package Diagrams

56-Lead Shrunk Small Outline Package O56

=—.020

DIMENSIONS IN INCHES MIN
MAX,

0025_| |
BSC X
0.008 0016
00135

56-Lead Thin Shrunk Small Outline Package Z56

MHHHHHHHHHHHHHHHHHHHHHHHW

0.313
325

DIMENSIONS IN INCHES MIN
MAX,

00433
MAX, 0.25
REF.

| 0547
0.555
f % é H,] 0.020
0.0335 0002 002 0.030
0.0197 0.006
BSC 0.0067
oon SEATING
PLANE
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
74FCT162952BTPVCG4 ACTIVE SSOP DL 56 20 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
74FCT162952ETPACT OBSOLETE TSSOP DGG 56 TBD Call TI Call Tl
7T4FCT162952ETPVCT OBSOLETE SSOP DL 56 TBD Call Tl Call TI
7T4FCT162H952ETPAC OBSOLETE TSSOP DGG 56 TBD Call Tl Call Tl
74FCT162H952ETPACT OBSOLETE TSSOP DGG 56 TBD Call Tl Call Tl
74FCT16952ATPVCG4 ACTIVE SSOP DL 56 20 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
74FCT16952CTPACTE4 ACTIVE TSSOP DGG 56 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
74FCT16952CTPACTG4 ACTIVE TSSOP DGG 56 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CY74FCT162952BTPVC ACTIVE SSOP DL 56 20 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CY74FCT162952ETPAC OBSOLETE TSSOP DGG 56 TBD Call Tl Call Tl
CY74FCT162952ETPVC OBSOLETE SSOP DL 56 TBD Call Tl Call Tl
CY74FCT16952ATPVC ACTIVE SSOP DL 56 20 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CY74FCT16952CTPACT ACTIVE TSSOP DGG 56 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CY74FCT16952ETPVC OBSOLETE SSOP DL 56 TBD Call Tl Call Tl
CY74FCT16952ETPVCT OBSOLETE SSOP DL 56 TBD Call TI Call Tl

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sbh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

Addendum-Page 1
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CY74FCT16952CTPACT | TSSOP | DGG 56 2000 330.0 24.4 8.6 15.6 18 12.0 | 24.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CY74FCT16952CTPACT TSSOP DGG 56 2000 346.0 346.0 41.0

Pack Materials-Page 2



MECHANICAL DATA

MSS0001C — JANUARY 1995 — REVISED DECEMBER 2001

DL (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PINS SHOWN

_0.025 (0,635) 0.0135 (0,343
4",‘7 0.008 (0,203) | $| 0.005 (0,13) @|

48 25

AR AR AR AR AR e

r

1/?\
o J 8::251333 pccme | | /
AR K/j\g/

[N |
 ALSHHRHARMRHR A . seaimgpiane ¢ \ JL) al
— 0.110 (2,79) MAX 0.008 (0,20) MIN j —T

*%
PINS 28 48 56
DIM
0.380 | 0.630 | 0.730
A MAX 9,65) | (16,00) | (18,54)
0.370 | 0.620 | 0.720
A MIN 9,40) | (15,75) | (18,29)

4040048/E 12/01

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MO-118

COow
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MTSS003D — JANUARY 1995 — REVISED JANUARY 1998

DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PINS SHOWN

e | e
IORRARIAAARAAARARGRRRRD

kil i

7.90 0,15 NOM

(o222 K]
< oN
olo
~l| 0o
w
o
—»

O
URLREEEIRERRRG RN

o

| \
%\ _i Seating Plane * (_\ }
: 23 Epwl

,20 MAX

o

PINS **
48 56 64
DIM
A MAX 12,60 14,10 17,10
A MIN 12,40 13,90 16,90

4040078/F 12/97

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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’- PACKAGE OPTION ADDENDUM

TEXAS
INSTRUMENTS

www.ti.com 10-Dec-2020

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
74FCT16952ATPVCG4 ACTIVE SSOP DL 56 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 FCT16952A Samples
CY74FCT162952BTPVC ACTIVE SSOP DL 56 20 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 FCT162952B m
CY74FCT16952ATPVC ACTIVE SSOP DL 56 20 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 FCT16952A
CY74FCT16952CTPACT ACTIVE TSSOP DGG 56 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 FCT16952C Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and

Addendum-Page 1
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

CY74FCT16952CTPACT | TSSOP | DGG

56

2000 330.0 24.4 8.6 15.6 1.8 12.0 | 24.0

Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION
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www.ti.com 5-Jan-2022
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\‘ /}#\
. 7
\\ /
T
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CY74FCT16952CTPACT TSSOP DGG 56 2000 367.0 367.0 45.0

Pack Materials-Page 2



PACKAGE MATERIALS INFORMATION
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TUBE
T - Tube
height L - Tube length
f
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
74FCT16952ATPVCG4 DL SSOP 56 20 473.7 14.24 5110 7.87
CY74FCT162952BTPVC DL SSOP 56 20 473.7 14.24 5110 7.87
CY74FCT16952ATPVC DL SSOP 56 20 473.7 14.24 5110 7.87
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MECHANICAL DATA

DL (R—PDSO—-G56) PLASTIC SMALL—OUTLINE PACKAGE

0.0135 (0,343)

’4’ "‘me

29

MENAAOEE oo foey om0

0,35 003)5 0005 (0.13) =
| / \
0.299 (7,59) - .
0.291 (7,39) t ‘ \'
O l l Gage Plane ¢ //’

0.730 (18,54)
) 0.720 (18,29)

56

iLELHRRRERGHRINT

/ \ ™~ |
UHHRHERAHHHAHRAEE A soting pine 4 2 ST L L
J .S
0.110 (2,79) MAX 0.008 (0,20) MIN |[A]0.004 (0,10)
4040048-4/F 05/13
NOTES: . All linear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MO-118

PowerPAD is a trademark of Texas Instruments.
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PACKAGE OUTLINE
DGGO0056A b TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

3:8 TYP SEATING PLANE
PIN 11D o1lc
A PN x 73]
e [
1 = - .
,E, J—
— T
—
—
—
—
—
—
—
—
—
14.1 — 2X
13.9 —
NOTE 3 — 135
—
—
—
—
—
—
—
—
—
—
—
—
28 = :i, _1
29 TL 0.27
g-g . 56X 547 1.2 MAX

|4 [0.080 [C[A® [BO ]

\

[ (0.15) TYP
S nE

]
A f -?
\ SEE DETAIL A GAGE PLANE J-

| 075
oL 0.05

DETAIL A
TYPICAL

1/

r

PN
<

0°-8

4222167/A 07/2015

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
DGGO0056A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

56

56X (0.3) r

——

54X(o.5)jii%
(R0.05) — %
—

56X (1.5) ﬁ SQAM
11 |
|
|
|
|
|
|
|
|
|
|

TYP
SYMM
7777777 J‘r L _ ,(t
= @ =
—/3 i —/
= | E
—— i —/—
28[;] ; 29
fe—— (7.5)

LAND PATTERN EXAMPLE
SCALE:6X

s )]

i
1 ) |

| |
=

4% 0.05 MAX JL* 0.05 MIN

SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK\\ i OPENING
,% N A

—J

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4222167/A 07/2015

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DGGO0056A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

1
—=
f —

56X (0.3)

L
— =3
sxos] 2

il

56X (1.5) T——‘ STLMM
1t |
|
|
|
|
|
|
|
|
|
|

)

(R0.05) TYP
i
——

***** ==A
= | =
= | =3
= | =

\
28% | %29

le—— (7.5)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4222167/A 07/2015

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

