THC63LVD104S Rev.1.0

THC63LVD104S

112ViHz 30Bits Color LVD S Receaver

General Description

The THC63LVD104S recaver is designed to suppat
pixel data transmisson between Host and Flat Panel
Display from NTSC up to SXGA resolutions. The
THC63LVD104S convertsthe LVD S data streams bad
into 35hits of CMOS/TTL data with rising edge or fall -
ing edge clock for convenient with a variety of LCD
panel controllers.At atransmit clock frequency of
112MHz, 30hts of RGB data and 5hits of timing and
control data (HSYNC,VSYNC,DE,CNTL1,CNTL2)
are transmitted at an effedive rate of 784Mbys per
LVDS channel.Using a 112MHz clock, the data
throughpu is 490Mbytes per second

Block Diagram

Features

* Widedot clock range: 8-112MHz suited for NTSC,
VGA, SVGA, XGA, and SXGA

* PLL requiresno externa comporents

* 50% output clock duty cycle

* TTL clock edge and positi on programmable(3 step)
* Power down mode

* Low power single 2.5V CMOS design

* TQFP64pn

* Pin compatible with THC63LVD 104A

* Fail-safe for Open CLK Input
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Pin Out
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RA- — 49 32— RB6
RA+ — 50 31— CLKOUT
RB- —51 30— GND
RB+ — 52 29— RCO
LvCC ——53 28— RC1
RC- — 54 27— RC2
RC+ — 55 26— RC3
RCLK- — 156 25— RC4
RCLK+ —— 57 24— RC5
LGND —— 58 23— VCC
RD- — 59 22— RC6
RD+ — 60 21— RDO
RE- —061 20— RD1
RE+ — 62 19— RD2
PGND — 63 18— RD3
PVCC — 64 17— RD4
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Pin Description

Pin Name Pin No. 1/0 Type Description
RA+, RA- 50, 49 LVDSIN
RB+, RB- 52,51 LVDSIN
RC+, RC- 55, 54 LVDSIN LVDSDataln.
RD+, RD- 60, 59 LVDSIN
RE+,RE- 62 61 LVDSIN
RCLK+, RCLK- 57,56 LVDSIN LVDSClock In.
RA6 ~ RAO 4041,42,4345,46,47 ouTt
RB6 ~ RBO 3233,34,35,36,38,39 ouT
RC6 ~ RCO 2224,25,26,27,28,29 ouT CMOS/TTL Data Outputs.
RD6 ~ RDO 1415,17,1819,20,21 ouT
RE6 ~ REO 6,7,8,10,11,12,13 ouT
Power down and Output Cortrol.(Tablel)
PD 3 IN H: Normal operation
L: Power down
Output Enable. SeeTablel.
OE 4 IN H:Output enable.
L:Output disable

Output Clock Delay Timing Seled.(Fig5)
trcp=Output Clock Cycle

IN L: Offset O[nsed
DK 2 t
(3-Level) M: Offset -3BSF (typ) [nsed
t
H: Offset + 3%’ (typ)[nsed
Output Clock Triggering Edge Seled.(Fig5)
R/F 5 IN H: Rising Edge
L: Faling Edge
VCC 0.2337.48 Power P_owgr Supgdy Pins for TTL outputs and digital
circuitry.
CLKOUT 31 ouT Clock out.
GND 1,16,3044 Ground GroundPins for TTL outputs and digital circuitry.
LVCC 53 Power Power Supdy Pinfor LVDSinpus.
LGND 58 Ground GroundPin for LVDSinpus.
PvCC 64 Power Power Supgy Pin for PLL circuitry.
PGND 63 Ground GroundPin for PLL circuitry.
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Pin Description (Continued)

Table 1. Output Control

Data Outputs
PD OE CLKOUT
(Rxn)
L L Hi-Z Hi-Z
L H All Low Fixed Low
H L Hi-Z Hi-Z
H H Data Out CLK Out

* Rxn x=AB,CDE n=012345,6

Absolute Maximum Ratings

Supply Voltage (V) -0.3V ~ +3.0V
CMOS/TTL Inpu Voltage -0.3V ~ (Ve + 0.3V)
CMOS/TTL Output Voltage -0.3V ~ (Ve + 0.3V)
LVDS Recaver Inpu Voltage -0.3V ~ (Ve + 0.3V)
Output Current -30mA ~ 30mA
Junction Temperature +125°C

Storage Temperature Range -55°C ~+150°C
Resistanceto soldering hea +260°C/10sec
Maximum Power Disdpation @+25°C 1.4W

Recommended Operating Conditions

Par ameter Min Typ M ax Units
All Suppy Voltage 23 25 27 \
Operating Ambient Temperature 0 70 °C
Differential CLKIN Frequency 8 112 MHz
Differential CLKIN High Time(tgqn) Jrcip SIRCIP nsec
(FigD) ! 7
Differential CLKIN Low Time(tgay) Jrcip StRCIP neec
(Figl) 7 7
traH traiL
- d L
Vdif‘f =0V | — Vdif‘f =0V _Vdif'f =0V
RCLK+
(Differential)
t
- RCIP -
Figl Differential CLKIN
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Electrical Characteristics

CMOS/TTL DC Specifications

Vcc=VCC=PVCC=LVCC
Symbol Parameter Conditions Min Typ M ax Units
ViH High Level Inpu Voltage 17 Vee \%
PD, OE,R/F Pin
VL Low Level Inpu Voltage GND 0.7 \Y
Viu3 High Level Inpu Voltage 2.1 Vee vV
Vims Middle Level Inpu Voltage 3-Level Inpus(DK Pin) 1.05 125 145 \%
VL3 Low Level Inpu Voltage GND 0.4 \)
Von High Level Output Voltage loy= -2mA 2.1 V
VoL Low Level Output Voltage loL.= 2mA 0.4 V
PD, OE,R/F Pin
| +
I Inpu Legage Current OV <V, < Vee +1C UA
3-Level Inpus(DK Pin)
L3 3-Level Inpu Leskage Current | <V v < Vee +10 UA
LVDS Receiver DC Specifications
Vcc=VCC=PVCC-LVCC
Symbol Par ameter Conditions Min Typ M ax Units
VTH Differential Input High Threshold Vic=12v 100 mvV
VL Differential Input Low Threshold Vic=12V -100 mv
Lo Differential Input Legkage Current V N= 24V [0V +20(C UA
Supply Current
Vc=VCC=PVCC=LVCC
Symbol Par ameter Conditions Min Typ Max | Units
Recever Supply Current | fcLkouT=65MHz 125 | mA
Irccw | Chedker Pattern(Worst Case) | fo kout=85MHz CL=8pF 152 mA
Recever Power Down
lrccs PD =L, Ta=RT 10 LA
Suppy Current
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Electrical Characteristics (Continued)

Checker Pattern

ro | [ L L LT L[ 1
ra [ L L L L
5 I O SR B N B
S N I S O SO N O
S N I S U SO N B
S I I S I I S I SR B
o N I I B S B
x=A,B,C,D,E
Fig2. Test Pattern
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Switching Characteristics

Vcc=VCC=PVCC-=LVCC
Symbol Parameter Min. Typ. M ax. Units
CLKOUT Period
tRCP X 8.93 T 1250 ns
(Fig4)
CLKOUT HighTime T
tReH , = ns
(Figd) 2
CLKOUT Low Time T
treL , = ns
(Figd) 2
trs TTL Data Setupto CLKOUT 0.50tgcp1.5 ns
tRH TTL DataHold to CLKOUT 0.35trcp1.0 ns
TTL Low to High Transition Time
trin i 13 3.0 ns
(Fig3)
TTL Highto Low Transition Time
tTHL i 1.3 3.0 ns
(Fig3)
Receaver Skew trop=85MHz -400 0 400 5]
fs Mergin =112MH
(Fig6) treiF= z -350 0 350 s
; Inpu Data Position0 ¢ 0 +
RIP1 ) sk SK ns
(Figé)
tepe Inpu Dat.a Paosition1 tRC'P—tSK taoip tRC,P+t ns
(Figé) 7 7 7
Inpu Data Position2 t t t
t 2RCIP_t 2RCIP ZRCIP t ns
RIPG (Fig6) 7 K 7 s«
Inpu Data Position3 t t t
tRips (FigH 3~R~7C'~E ~tek 35-?—5 3RAP 4t ns
Inpu Data Position4 t t t
t 4RCIP_t 4RCIP 4RCIP t ns
RIP4 (FlgG) 7 SK 7 7 + SK
Inpu Data Position5 t t t
t RCIP _ RCIP RCIP ns
RIP3 (Figh) 5~—~—7 tox 5—-—-—7 5 +ig
Inpu Data Position6 t t t
tRIPZ (Flge) 6 RC'P_tSK 6 R?IP 6 RCIP +tSK ns
Phase Lock Loop Set
tRPLL X 10.0 ms
(Fig?)
RCLK +/-to
tred CLK OUT Delay trgp=75MHz 455 485 ns
(Fig9)
¢ CLKIN Period 8.93 1250
) ns
RCIP (Figé)
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AC Timing Diagrams

: TTL Output 80%| 80%
C =8pF

20% 20%

TTL Output Load > ” > e

) trin N CtTHL
Fig3. CMOS/TTL Output Load and Transition Time

CLKOUT

trcp
- >
e s U T — A F— — — - RIFZL
CLKOUT }!vcc/z
DK=L o N s N RIF=H
- s > ™
=== _ |- -— RIF=H
CLKOUT Ved? \\ /
C
PN e v RIF=L
- P
t
4RCP
12
— - — = r - RIF=L
CLKOUT \ \
SR R RIF=H

Rxn
>vad2 d><
x=AB,C,D,E

n=0~6

Fig5. CLKOUT Position and Setup/Hold Timing
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\ trcip >
Vdiff =0V

AC Timing Diagrams (Continued)

RCLK+
(Differential)
RA+/- xRA3’XRA2’ RA1 I RAO' I RA6] RA5] RA4]1 RA3 RAZX RAlX RAO RAG“X
|
RB+/- ”RBB'XRBZ' RB1 | RBO'] RB6 RB5] RB4] RB3 RBZXRBlXRBO RBG"X
|
RC+/- ”RCS'XRCZ' RCI' ]RCO' ] RC6 RC5] R4 RC3 RCZX RClX RCO RCG”X
|
RD+/- ”RDS'XRDZ’ RD1 | RDO' | RD6] RD5] RD4] RD3 RDZX RDlX RDO RD6”X
|
RE+/- ”RE3’XRE2’ REL' ] REO' | RE6] RE5] RE4 | RE3 REZXRElXREO RE6”X
- - |- -t
Previous Cycle Current Cycle Next Cycle
tRIpL — ] |—
RIPO |
RIP6 |ag—
Rip5 [———— P
RiP4 [t |
RIP3 | -
RIP2 |« P

Fig6. LVDS Inpu Data Position

v

PD

tRPLL

MV

Fig7. PLL Lock LoopSet Time
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AC Timing Diagrams (Continued)

RCLK+ ~ Vdiff =0V \ iff =

treb

CLKOUT J \ / VCC/A
R/F=L

Note:
1) Vdiff = (RCLK+) - (RCLK-)

A =
5 B

Fig8. RCLK +/- to CLK OUT Delay
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Notesto Users:

1. The contents of this data shed are subjed to change withou prior notice

2. Circuit diagrams shown in this data shed are examples of application. Therefore, please pay sufficient attention
when designing circuits. EVEN IF THERE ARE INCORRECT DESCRIPTIONS, THINE IS NOT RESROSIBLE
FOR ANY PROBLEM DUE TO THEM. Please note that incorred descriptions sometimes canna be corrected
immediately if found

3. THin€e' scopyright, know-how and other intellecual property rights are included in this data shed. Dupli cation of the
data shee and disclosure to other persons are strictly prohibited without THin€e' s prior written permisson.

4. THINE ISNOT RESPONSIBLE FOR ANY PROBLEMS OF INTELLECTUAL PROPERTY RIGHTS OCCUR-
RING DURING THC63LVD 104S USE, EXCEPT FOR DAMAGES RESULTING FROM INFRINGEMENT
CAUSED ONLY BY THC63LVD104HS WITHOUT ANY ITEM NOT SOLD BY THINE AND/OR ANY
USERS ACTION. THINE ISNOT RESPONSIBLE FOR PROBLEMS CAUSED BY SPECIFICATIONS SUP-
PLIED BY USERS. THC63LVD104S is designed on the premise that it shoud be used for ordinary elecronic
devices. Therefore, it shall not be used for applications that require extremely high-reli ability (spaceequipment,
nuclea control equipment, medica equipment that affects people’s lives, etc.). In addition, when using
THC63LVD104Sfor traffic signals, safety devices and control/safety units in transportation equipment, etc., appro-
priate measures shoud be taken.

5. THINEISMAKING THE UTMOST EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF THINE'S
PRODUCTS. HOWEVER, THERE IS A VERY SLIGHT POSSBILITY OF FAILURE IN SEMICONDUCTOR
DEVICES. To avoid damage to social or official organizations, much care shoud be taken to provide sufficient
redunchncy and fail -safe design.

6. No radiation-hardened designisincorporated in THC63LVD104S.

7. Judgment on whether THC63LVD104S comes under strategic products prescribed by the Foreign Exchange and
Foreign Trade Control Law isthe user’s resporsibility.

8. Thistedchnicad document was provisionally creaed during development of THC63LVD104S, so thereisaposshbility
of differences between it and the product’s final spedficaions. When designing circuits using THC63LVD 104S, be
sure to refer to the final technica documents.

THine Electronics, Inc.
Wakamatsu Bldg, 6F

3-3-6, Nihonmbashi-Hondo,
Chuoku, Tokyo, 103-0023Japan
Tel: 81-3-32700666

Fax: 81-3-32700688
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