“nHm TECHNICAL NOTE

LVDS Interface ICs

: . APy &
35bit LVDS Recelver Free RoHS
5:35 DeSerilalizer

BU8255KVT

@Description
LVDS Interface IC of ROHM "Serializer" "Deserializer" operate from 8MHz to 150MHz wide clock range, and
number of bits range is from 35 to 70. Data is transmitted seven times (7X) stream and reduce cable number
by 3(1/3) or less. The ROHM's LVDS has low swing mode to be able to expect further low EMI.

@Features
B Five channels of LVDS data stream are converted to 35bits data of parallel LVCMOS level outputs.
M 30bits of RGB output data, 5bits of timing and control output data(HSYNC, VSYNC, DE, CTL1 and CTL2)
are transmitted available.
M Support clock frequency from 8MHz up to 112MHz.
M Support consumer video format including 480i, 480P, 720P and 1080i as well.
M Support many kinds of PC video formats such as VGA, SVGA, XGA and SXGA.
B Provide 784Mbps per 1ch or 3.92Gbps per device throughput rate using 112MHz clock rate.
B User programmable LVCMOS data output triggering timing by using either rising or falling edge of clock.
M 30bit LVDS transmitter is recommended to use BU8254KVT.

@Applications
Flat Panel Display

OPrecaution
- This chip is not designed to protect from radioactivity.
*The chip is made strictly for the specific application or equipment.
Then it is necessary that the unit is measured as need.
-This document may be used as strategic technical data which subjects to COCOM regulations.

Status of this document
The Japanese version of this document is the formal specification.
A customer may use this translation version only for a reference to help reading the formal version.
If there are any differences in translation version of this document, formal version takes priority.

Jun.2008

ROHM CO., LTD.
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Figure-1 Block Diagram
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@ TQFP64V Package Specification
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Figure-2 TQFP64V Package
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@®Pin Diagram

48 ] voD

RA. [] 49
ra+ [] 50
rRB. [] 51
RB+ | 52
Lvop [] 53
RC. [] 54
re+ L] 55
RCLK_[_] 56
RCLK+[_] 57
LGND [_] 58
RD_ [] 59
RO+ [_] 60
RE. [] 6t
re+ ] 62
PGND [_] 63

PvDD [ ] 64

GND [ ] 1

RESERVE [_] 2

47[] rAO

46 [ ] RA1

pp[]3
OE[ ] 4
rRF[]5
RE6 [ 16
RE5 ] 7
RE4[ |8
vob [] 9

45 ] rRA2
44 [] anp
43 [] RrA3
42 [ ] rA4
41[ ] rAs
40 [] rae
39 [_] RBO
38 [_] RBt
37[] vbb

64-Pin TQFP
(Top View)

Res [_] 10
Re2 [] 11
RE1 [] 12
Reo [_] 13
RD6 [] 14
ros [] 15
GND [

Figure-3 Pin diagram (Top view)
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36 ] RB2

35 [_| RB3

34 [_] RrB4

3] RrB5

3
32 ] rRB6
31 [] cLkouT
30 [_] aND
29 [_] rco
28 [] Ret
27[] Rre2
26 [_] RC3
25 [_] Rc4
24 [] Rres
23 [] vbD
22 [_] Rcé
21 [_] RrDO
20 [_] RD1
19 ] rRD2
18 [_] RD3

17[] rp4
©



@Pin Description

Table .1: Pin description

Pin Name Pin No. I/0 Description
RA+, RA- 50,49 LVDS Input
RB+, RB- 52,51 LVDS Input .
ney LVDS data input
RC+, RC- 55,54 LVDS Input + : Positive input of LVDS data differential pair.
RD+, RD- 60,59 LVDS Input — : Negative input of LVDS data differential pair.
RE+, RE- 62,61 LVDS Input
RCLK+, .
RCLK- 57,56 LVDS Input | LVDS clock input
40,41,42,43,
RA6~RAO 45.46 47 Output
32,33,34,35,
RB6~RB0 36.38.39 Output
22,24,25,26,
RC6~RCO 979829 Output LVCMOS data outputs.
14,15,17,18,
RD6~RDO 19.20.21 Output
6,7,8,10,11,1
RE6~REO 213 Output
RESERVE 2 Input Reserved input, must be “Low” for normal operation.
Power down input for the internal system.
PD 3 Input H: Normal operation.
L: Power down (All output are “Low”).
Power down input for the data output driver.
OE 4 Input H: Output enable (Normal operation).
L: Output disable(All outputs are “Hi-Z”).
Select input pin for data output clock triggering edge.
R/F 5 Input H: Output data is latched on rising edge.
L: Output data is latched on falling edge.
VDD 9,23,37,48 Power 3.3V output driver and digital core power supply pin.
CLKOUT 31 Output LVCMOS level clock output.
GND 1.16.30 44 Ground GND pin for both data output driver cells and the digital
cores.
LVDD 53 Power Power supply pin for LVDS inputs.
LGND 58 Ground Ground pin for LVDS inputs.
PVDD 64 Power Power supply pin for PLL core.
PGND 63 Ground Ground pin for PLL core.
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@Function Description
Table .2: Function explanation list

PD | R/F | OE D*’(tFjX:;‘i?“t Clock output

0 0 0 Hi-Z Hi-Z

0 0 1 All fixed low Fixed Low

0 1 0 Hi-z Hi-Z

0 1 1 All fixed low Fixed Low

1 0 0 Hi-Z Hi-Z

1 0 1 Data output Output data is latched by falling edge of clock.
1 1 0 Hi-z Hi-Z

1 1 1 Data output Output data is latched by rising edge of clock

*1:Rxn
x =AB,CD,E
n=0123456
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@Electrical Characteristics

B Rating

Table .3: Absolute maximum rating

Value .
[tem Symbol - Unit
Min. Max.
Supply voltage Vop -0.3 40 \
Input voltage Vin -0.3 Vppt0.3 \Y,
Output Voltage VOUT _03 VDD+0'3 V
Storage temperature range Tstg -55 125 °C
Table .4: Package power
Package PD(mW) DERATING(mW/°C) *'
700 7.0
TQFP64V
1000*2 10.0*2

*1 At temperature Ta > 25°C
*2 Package power when mounting on the PCB board.
The size of PCB board :70x 70 X 1.6 (mm?®)
The material of PCB board :The FR4 glass epoxy board.(3% or less copper foil area)

Table .5: Recommended operating conditions

Value ) .
Item Symbol - Unit Condition
Min. Typ. | Max.
Supply voltage Vob 3.0 3.3 3.6 \Y VDD, LVDD, PVDD
Supply Noise Voltage Voz - - 0.1 \
-20 - 85 c>C Clock frequency from 8MHz up to 90MHz
Operating temperature range | Topr
0 - 70 °C Clock frequency from 90MHz up to 112MHz
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BDC Characteristics

Table .6: LVCMOS DC character (V,=3.0V~3.6V, Ta=—20°C~85°C)

Value
Symbol Item Unit Condition
Min. Typ. Max.
Vi High Input voltage Vpp X 0.8 - Voo Vv
Vi Low Input voltage 0.0 - Vpp X 0.2 Vv
. Ion=—4mA (data)
Vou High Output voltage | V;—0.5 - (VAR Y, IZ::_Sm A (clock)
Io;=4mA (data)
\Y, Low O I 0.0 - 04 \Y
o ow Output voltage I5.=8mA (clock)
Iing Input current - - +10 UA | OVEV &V
Table .7: LVDS Receiver DC character (Vp,=3.0V~3.6V, Ta=—20C~85C)
Value
Symbol Item Unit Condition
Min. Typ. Max.
Differential input
\Y, - - 100 \Y Voo'=1.2V
™ High threshold " oc
Differential input B B B "l
Vi Low threshold 100 mV Voo™ =1.2V
Vi=2.4V / 0V
Ine Input current - - +25 LA INVDD:3.6V

*1Common Mode Voltage
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B Supply Current

Table .8: Supply current

Symbol

Item

Value

Unit

Min.

Max.

Condition

[RCCG

Receiver supply current
(Gray Scale Pattern)

52

fCLKOUT=90MHz

C,=8pF,
Vpp=3.3V

lRCCW

Receiver supply current
(Worst Case Pattern)

95

fCLKOUT=90MHz

C,=8pF,

[RCCS

Receiver power down

supply current

10

UA

PD=L, OE=L

Gray Scale Pattern

CLKOUT
Rx0 1

Rx1 _|—|

Rx2 |

-

Rx3 1

Rxd4 |

Rx5 |

Rx6 |

x=A,B,CD,E

Figure-4 Gray Scale Pattern

Worst Case Pattern (Maximum power condition)

cikout — LI LML ririrririrr

Rx0 1

rrrrr

Rx1 |

Rx2 ]

x=AB,C,D,E

Figure—5 Worst Case Pattern
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B AC Characteristics

Table .9 : Switching characteristics

_— : Value U
mbo tem - nit
Y Min. Typ. Max.
trep CLKOUT period 8.93 - 125 ns
trch CLKOUT “H” time - 0.5tg—1.0 - ns
troL CLKOUT “L” time - 0.5tcp—1.0 - ns
trs LVCMOS data setup to CLKOUT 0.5tggp—1.4 - - ns
try LVCMOS data hold from CLKOUT 0.23tgee—1.0 - - ns
trn LVCMOS data rise time - 1.0 20 ns
tr LVCMOS data fall time - 1.0 20 ns
trp Input data position0 -0.25 0.0 +0.25 ns
o trcIP trciP trciP
tripo Input data position1 -0.25 7 +0.25 ns
. trciP trcIP trcIP
trps Input data position2 2 -0.25 2 7 2 +0.25 ns
treip trcip treip
tries Input data position3 3 -0.25 3 7 3 +0.25 ns
o trcIP trcIP treIP
trps Input data position4 4 -0.25 7 4 +0.25 ns
o trcIP trcIP trcIP
trips Input data positiond 5 -0.25 7 5 +0.25 ns
. trcIP trcIP trcIP
trps Input data position6 6 -0.25 7 6 +0.25 ns
treLL Phase Locked Loop set time - - 10.0 ms
trep Clock input period 8.93 - 125 ns
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@AC Timing Diagrams

BMLVCMOS
LVCMOS output

C,=8pF

T

LVCMOS output load

CLKOUT

80% / \ 80%
20% 20%
| | |

tTLH tTHL
~- treH T treL =
R/F=L
NG

Voy/2 Vo2 Voy/2

| S 4 -
R/F=H

tRS tRH

Voo/2

Rxn > <
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M Phase-Locked Loop set time

Figure—-6 LVCMOS output timing
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Figure—7 Phase—Locked Loop set time
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@®LVDS Data, Clock Input Timing
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Figure—8 LVDS data and clock input timing
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@LVDS Data, Clock Input and LVSMOS Output Timing

LVDS Input
~ N

RA+/- 6 RA6 X RA5 X RA4 X RA3 X RA2 X RAl RAO :i

RB+/- RB6 RB5 X RB4 X RB3 X RB2 X RB1 RBO

RC+/- RC6 RC5 RC4 RC3 RC2 RC1 RCO

RD+/- RD6 RD5 RD4 RD3 RD2 RD1 RDO

RE+/- RE6 RES RE4 RE3 RE2 RE1 REO
N— M

RCLK+/~
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LVCMOS Output

CLKOUT | | ‘

(R/F=L)

CLKOUT | |

(R/F=H)

RAO~6 VALID VALID

RBO~6 VALID VALID

RCO~6 VALID VALID

RDO~6 VALID VALID

REO~6 ,( VALID| \ VALID .( )

—

Figure-9 LVDS Data, Clock Input and LVCMOS Output Timing
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@ About the Power On Reset

Power on reset is not mandatory for this device.
(The PD pin should be set to high level when power on reset procedure is not used.)

VDDT
PD

BU8255KVT

Figure-10 Terminal connection when power on reset is not used.

However, Power on reset procedure is strongly recommend for internal logic initialization by following two
methods.
(I The method of using CR circuit.
@ The method of using external specific IC.

It is recommend to do enough examination for target application.

Vob Vop VoD
|
hottky barrier diod |
schottky barrier diode 10KQ : !
| PD VARAE
| |
| |
220Q | !
PD. {E/ Internal Reset '
t nternal Rese
. 1 |
Be careful of temperature of 22pF | |
the capacitor especially over andji — :e
again. — td

B characteristic ceramics and td is approximately equal to 20ms when the left RC coleus are applied.

function polymer aluminum electrolysis
are recommended.
Figure-11 Power on reset by external a CR circuit

Power on IC
(Open drain

TVDD Voo I |
: L/ Detection voltage

VDD 220K Q I VDD |
| |

|

|

T I

|

[ |
output) PD | PD _:_l
vouT @/ AR
Iy
0.1uF I Internal Reset : :
GND B Characteristic — T
ceramics. :9! %

Figure-12 Power on reset by specific IC
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@10 LVDS Level Input & Output

Example:
BU8254KVT
BU8255KVT

LVCMOS level input/Falling edge/LVDS normal(350mV) swing output
LVCMOS level output/Falling edge

PCB(Transmitter)

oo F_Bead *1 F_Bead *1 S
L e
%%F /oD LVDS VDD LVOD o %%;F

T GND GND Tl
0.01F ,',%;:;F T & 0.01F
. 1u . 1ul
0. 01uF 0. 01uF
CLKIN———{CLKIN CLKOUT |———= CLKOUT
R§— [ TAO LVDS 6D LoD RAO|——» Ré
R—in Ee | Y] —
— —»

RT—— | TA3 PLL VDD PVDD RA3—-R7

RS —— [ TA4 m e = RA4[— RS

RO— | TAD PLL ool 7 7 &7 oo RA5|—— = R9

gg—>{§8 [ 0. 1uF 0.10F 7] Egg—>gg

gg_’, B 0.01uF 0.01uF 1 — G

— — >

G8——~T83 TAN OO [we < RA RB3——»- G8

i— ™ RA 4 —1

B5—— | TB6 RB6 > B5

B6—p{1C0 TBN X:ﬂ:x 0o = RE RCOF——»~B6

i . =7

T — TN RC- R —:
VNG ——lis TP X O] [ = nee Rlo——- isvic
R2— {100 RDO——»-R?
TCLKN ROLK-

R3——p{TD1 RD1——-R3

gg_». B% BU8254KVT oLk x ( X K 100Q % ROLKe BU8255KVT 3% —L 8%

B2 ——p{TD4 RDA— B2

TON RD-

B3—— {105 RD5——»- B3
o r—t w | PPOCG e o

 J— ] TN ) —

61— TE3 Tep | }:xx:x 1000 = s RE3[—— G1

B0——p-|TE4 L L REAF—» B0

R A

XRST—— | XRST . PD|——PD
i
or
0. 1uF RS %2 PCB trace
. DK
— R/F:i

PCB (Receiver)

* 1 Recommended Parts:
F.Bead

BLM18A-Series (Murata Manufacturing Co.)

% 2 :If RS pin is tied to Vpp,LVDS swing is 350m V.
If RS pin is tied to GND,LVDS swing is 200m V.
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@ 10bit Small Swing Input & LVCMOS Level Output

LVCMOS level input/Falling edge/LVDS normal(350mV) swing output

BOE
O

100Qtwist
pair Cable

or
PCB trace

Example:
BU8254KVT
BU8255KVT : LVCMOS level output/Falling edge
oo F.Bead *3
L1
. )
0. 1uF GND LVDS VDD
0.0I6F >
0. 1uF
0. 01uF
CLKIN———-(aLKIN
e — LVDS 6D
R6 — | TA?
RT———»{1A3 PLL VDD
R8—p»|TA4 Tt
R9—p{TAD PLL GOl 7 7
G4 ——{TA6 ;,. 0. 1uF
65— TBO o OIE
S—R :
G8—p|1B3 AN X
69 —{TB4 w
B4— {185
B5—»{1B6 o
[ p—r B
Bs—p{1C2 Tep
9— 13 ToN
HSYNC — | TC4
VSYNC —— [ TC5 Top X
E—{1C6
B pygosakyt D
62 ——{TD2
63—p{TD3 TCLKP)
B2 ——{TD4 N
B3 ————| Bg }
& RO—TE0 TDP
[y — TN
s—*th X
BO— | TE4 TEP—L_|
Bl — | TES
]
XRST —— | XRST
T *
E ;;}-::—-—%— RS x4
oA
— R/F
PCB (Transmitter)

N XN XN XN XN XN

F.Bead *3

o

LVDD

LGND

PVDD

PGND

RA

RA

RB:

RB:

RC

RC+

RD-

RD+

RE-

RE+

RCLK-

RCLK+

BU8B255KVT

VDD

Fro
o

GND

CLKOUT
RAO

0. TuF
0.01uF

B

> %KOUT

OPEN

OPEN

PCB (Receiver)

F.Bead

* 3 Recommended Parts:
BLM18A-Series (Murata Manufacturing Co.)

* 4 :RS pin acts as VREF input pin when input voltage is set to half of high level signal input.

We recommend to locate by—pass condenser near the RS pin.

Example for LVTTL(1.8V input):(R1,R2)=(15k 2 ,5.6k Q)

1
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TOFP64V

<Dimension> <Packing information>
Container Tray(with dry pack)
12.0+0.3 -

Quantity 1000pcs
Direction Direction of product is fixed in a tray.

« s of feed

g :

g 17 3

0.125+0.1

1pin

[l

10401
0.1+0.1]]

(Unlt:mm) 2XWhen you order , please order in times the amount of package quantity.

@ The contents described herein are correct as of June, 2008

@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.

@ Any part of this application note must not be duplicated or copied without our permission.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard use and operation. Please pay careful attention to the peripheral conditions when designing circuits and deciding
upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams and information, described herein are intended only as illustrations of such devices and not as the specifications for such devices. ROHM CO.,LTD. disclaims any
warranty that any use of such devices shall be free from infringement of any third party's intellectual property rights or other proprietary rights, and further, assumes no liability of whatsoever nature in the event of any such
infringement, or arising from or connected with or related to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or otherwise dispose of the same, implied right or license to practice or commercially exploit any intellectual property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utilize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

The products listed in this catalog are designed to be used with ordinary electronic equipment or devices (such as audio visual equipment,
office-automation equipment, communications devices, electrical appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of reliability and the malfunction of which
would directly endanger human life (such as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers,
fuel controllers and other safety devices), please be sure to consult with our sales representative in advance.

Contact us for further information about the products.
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