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823/824 Application Note : THAN-00-001-05 T H Ine

TTL DATA Timing Diagram
Following are 823 TTL datainput timing example for SXGA+(1400 x 1050).

o / L
HSYNC //

DE _J L

RIX/G1x/B1x # | #3 | #5 | #7)| |1395)#1397)#1399

| |
X |
| |
R2X/G2x/B2x AT w /1396f#13908f1400]
| |

#1 | #2 | - -~ #1399|#1400

TFT Panel
(1400 x 1050)

Note:

1) R1x | Glx | Bix | R2x | G2x | B2x
MSB | R17 | G17 | B17 | R27 | G27 | B27
R16 | G16 | B16 | R26 | G26 | B26
R15 | G15 | B15 | R25 | G25 | B25
R14 |Gl4 | B14 | R24 | G24 | B24
R13 | G13 | B13 | R23 | G23 | B23
R12 |G12 | B12 | R22 | G22 | B22
R11 |G11 | B11 | R21 | G21 | B21
LSB [ R10 | G10 | B10 | R20 | G20 | B20

2) For single and dual link applications, min. pulse width of
HSYNC/VSYNC/DE are 2pixels.
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823/824 Application Note : THAN-00-001-05 T H Ine

1) Single Link (XGA, SXGA, SXGA+)

Example:
THC63LV D823 : Falling edge/8 bit/Dua in(TTL)-Single out(LVDS)
THC63LVD824 : Single in(LVDS)/Falling edge/8bit/Dual out(TTL)/Output driverbility Low

| | | |
| | | |
| vee I I vee |
| W E.Bead I I F.Bead " !
[ o ' ! 00N !
| | | |
' TO ! ! — 0O I
| | | |
| | | |
| THC63LVD823 | | THC63LVD824 I
| | | |
' LVDSVCCl9 ! ! '
I %7 L | I 4—|LvDsvce I
| | | == |
vce 777 vce
| J_ l GND 0.1uF| | | 7 0%'-: GND l J_ |
e 0.001uF | | I SooiuF T |
I 0.1uF LVDSGND ! ! LVDSGND 0.1uF !
1 0.001uF | | 0.001uF I
| | | |
| VEC PLLVCCl—¢ 4 | | |
| *1 11, | . PLL VCC \
I | <1l PLL GND I
|
| Pl PLL GND|—  O.UF, T |
0.001uF . 0.1uF
' | 100Whwist | 0,001uF MODEL— '
! — MODE1 ! pair Cable ! MODEQ !
! MODEO boor RIF !
[ OE | PCB trace | DRVSEL \
! +—6/8 ! ! :
| —RIF TA1- L RA1- |
| 777 100W% |
| TALH— | | & |RAL+ |
I CLKIN ——p{CLKIN I I R CLKOUTH—W—p CLKOUT |
| [POWN—pmm[PDWN TB1- m p oow% [POWN <@———— /poWN |
| TBL+H— | | & |RB1+ ;
I R17-R10-S R17 - R10 ' ' o |RCI- R17 - RIO|-Z A= R17-R10
| B17- B10-S<— | B17 - B10 TC1+ RC1+ B17-B10 B17-B10 '
| | | |
' HSYNC——p-| HSYNC TCLK1- | | by RCLK1- HSYNC—WA—Pp» HSYNC !
I VSYNC——p| VSYNC m 100\,\,% VSYNC|— MW= VSYNC !
: DE—»-| DE TCLK 14— : | RCLK 1+ DE|—W\—pm- DE :
8
| R27 - R20—“—j=| R27 - R20 P2 | | | RDI- R27 - R2OF-&A— - R27-R20 |
| G27 - G20~~~ G27 - G20 2 m 100\,\,% G27- G208 mA— - G27-G20 !
| B27 - B20—<—p={ B27 - B20 TD1+— P RD1+ B27 - B20 B27-B20 !
| —aA\( I |
! TA2-——OPEN ! ! RA2- |
| | | |
| TA2++——OPEN | | RA2+ !
| | | |
| TB2-——OPEN | | RB2- |
[ vce [ [ I
| - TB2+——OPEN | | RB2+ |
I OPEN % TEST1 ! ! :
: TEST2 TC2-—OPEN : : RC2- :
TEST3
! TEST4 TC2+——OPEN I RC2+ |
! TEST5 ! ! !
| OPEN TCLK2-——OPEN | RCLK2- |
| | | |
| TCLK2+H—OPEN | RCLK2+ |
| | | |
[ TD2-|— OPEN | | RD2- |
| | | |
[ TD2+— OPEN | \ RD2+ |
| | | " |
| | | |
| PCB(Transmitter) | | PCB(Receiver) |
ke e e e e e e e e e e e e e e e e = - 4 ke e e e e e e e e e e e e e e e e e e e e e = = = — - Jd
*1: If RS pin tied to VCC, LVDS swing is 350mV. B 4% 4 # # 886-3-5753170

If RS pintied to GND, LVDS swing is 200mV. 5 i _
Jo 45 77 ML (1) 86-21-54151736
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823/824 Application Note : THAN-00-001-05

B 4% 4 # #} 886-3-5753170

Ji: 4% ) BT (E i) 86-21-54151736

2) Single Link (XGA)

Example:
THC63LVDMB83A : Falling edge/8 bit

THC63LVD824 : Singlein(LVDS)/Falling edge/8bit/Single out(TTL)/Output driverbility Low
TR T AN S - - < RPN V| 0 Sy 0. W
: e F.Bead : :
, TN | , e vee
| I | .
THC63LVDM83A g
:;‘/_77-;7 vCe : | — T
0LuF GND LVDSVCC|-+
1000IUF 77 | + | | THC63LV D824
! CLKIN—p{CLKIN i sl I !
7 vee "
| /PDWN — gl /PDWN 0| | : 4—LVDSVCe GND L L
| R2——p| TAD 000LUF| | | T _7;7 7777
| R3— | TAL LVDSGND% | ! 7T 0.10F
| R4— | TA2 | | (QF 0.001UF
| R5——P»| TA3 PLL VCC i | \ ’ 7; LVDSGND
R6— | TA4 1
| AR PLL GND|_, 7777 : . PLL VCC
! G2— | TAG 0iuF 100wwist | ¥
! G3— | TBO 000LF pairCale | 727
| GA— TB1 RIF poor 0.4uF PLL GND MODE1
| G5—P TB2 ;7- | PCBitrace | 0.001uF MODEO
| G6—> TB3 TA 1 - RA1- R/IF
=i OO [ o
| B2—P| TB5 A | / RATY
B3— - TB6
! B4A—p= TCO B ! ! . |RB1-
100W,
| Be e TB+—| | | & |RB1+ CLKOUT—W— = CLKOUT
/PDWN|<@——— /PDWN
| HSYNC—> TC4 TC- [ ! RC1-
I VSYNC—{ TC5 m 1oow%
|
- V5 Te— [ | &—RCL+ R17 - RI0|-&AMA— B R17- R10
| RO—— =100 | | G17 - G10| 2~ MW G17- G10
| o Toi TCLK-— m ¢—RCLK1- B17- BIO|- A\ B17-B10
F o
| Sé gi TCLK+— | | & |RCLK1+ HSYNC|—A— e HSYNC
| Bl—> TD4 | | VSYNC|— A VSYNC
— ] +—|RDI-
! TD6 O DE DE
o OO [ i
\ TD+—] | | «——RD1+ R27 - R20
L — G27- G20
! ! : RAZ- B27-B20
| [ | RA2+
| | | RB2-
| : | RB2+
\ | \ RC2-
| | | RC2+
\ | | RCLK2-
: : : RCLK 2+
| | | RD2-
| | | RD2+
! PCB(Transmitter) | PCB(Receiver)

JE 4% 7 HL - (5 4l) 86-755-83298787

Http://www. 100y. com. tw

L

Following are M83A TTL datainput timing example for XGA (1024 x 768).

HSYNC

DE

DotCLK

Rx/Gx/Bx

Note:

—

[ | #3 w / 1022X#1023X#1024>|f:

A and B must be even number pixels.
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B 4% # # ¥} 886-3-5753170
823/824 Application Note : THAN-00-001-05 JUE 4 77 HL (i) 86-21-54151736
P45 ) WL - (5 1) 86-755-83298787
3) Dual Link (SXGA, SXGA+, UXGA) Http://www. 100y. com. tw
Example:

THC63LV D823 : Falling edge/8 hit/Dual in(TTL)-Dua out(LVDS)
THC63LVD824 : Dua in(LVDS)/Faling edge/8bit/Dual out(TTL)/Output driverbility Low

| | | |
| | | |
| vee [ [ vee I
[ VB F.Bead [ [ F.Bead I [
| ) ' ' oo '
| | | |
! o ! ! —0 O I
| | | |
| | | |
| THCB3LVD823 | [ THC63LVD824 [
| | | |
' LVDSVCG ! ! '
! i L | [ 4—|LVDSVCC I
I 77| I . |
1L L \éﬁg O.1uF| | [ 77 07;%: gﬁg T I
| 0.001uF| | | : |
s 7; LVDS GND 0.001uF _7L7 I
I 0.1uF I ! LVDSGND 0.1uF !
1 0.001uF [ [ 71,7_ 0.001uF !
| | | |
' vee ! ! * PLL VCC :
| w1 PLLVCCI—9—¢ | | L i I
| = | l 7 PLL GND I
| N RS ;‘/_{)71/7': | | 0.1uF I
-Lul i 0.001uF
: PLL GND ;}70,0011”:: 100wwist | u MODE1 :
MODE1 pair Cable MODEO
| $—{mopEo Lo RIF i
OF PCB trace DRVSEL
! 6/8 ! I |
| R TALH— +|RAL- |
| OO [ .
| TALH— | | & |RAL+ |
I CLKIN——p{CLKIN 161 ! ! AN RS CLKOUT——W—p= CLKOUT !
| IPDWN—— | PDWN m 3 oow% [PDWN| <@————— /PDWN |
| TB1+— | | RB1+ ,
| R17-R10 8 R17- R10 TeD) ! ! +RCL- R17- R10-EMW—= R17-R10 |
| G17- G10— = G17 - G10 m 100\,\,% G17- GLOL M\ G17-G10 |
, B17-B10——p B17-B10 TCL+— | | & | RC1+ B17-B10 B17-B10
| HSYNC——p=| HSYNC TCLK1 ] ! ' RCLK1- HSYNCI—MA—3 HSYNC |
| VSYNC—] \SEYNC m 100\,\,% VSYNCI—AM—p VSYNC |
DE—P> TCLK 1+—] & RCLK1+ DE—wW—p» DE
| | | |
I R27- Rzozg>8 R27-R20 ! ! R27 - RO A g Ro7- !
TD1-H— PY RD1- R27 - R20
| G27 - G20~ G27 - G20 m 100\,\,% G27 - G20|-& MW G27-G20 !
! B27 - B20—“—jw~| B27- B20 TD1+— & |RD1+ B27 - B20| XA B27-B20 |
| | | |
| | | |
| TA2-— RA2- |
! 100w RA2 !
+ * +
| TA2 | ) I
! TB2-— ' ' +—RB2- !
o« OO [ |
TB2++—— . RB2+
| | | |
| OPEN % TEST1 | | I
TEST3 100W%
| |
| TEST4 TC2+— | | & RC2+ |
| OPEN TEST5 TOLK2- | | +—RCLK2- :
| OO [ |
! TCLK2+|— & RCLK2+ |
| | | |
| TD2-— | ! ’ RD2- |
' OO [ '
[ TD2+— | & RD2+ I
| L Naw |
| |
| |

F=- - -

)
I
I
PCB(Transmitter) !

*1:1f RSpintiedto VCC, LVDS swing is 350mV.
If RSpin tied to GND, LVDS swing is 200mV.
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B 4% 1 # # 886-3-5753170

e F7 W (1iff) 86-21-54151736
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823/824 Application Note : THAN-00-001-05

Example:
THC63LVDMB83A : Falling edge/8 bit
THC63LVD824 : Dual in(LVDS)/Falling edge/8bit/Dual out(TTL)/Output driverbility Low

! = F.Bead ! ! !
| ) | | |
I oo ' ' F.Bead = |
: T THC63LVDM83A : : 760} :
M NG | . — ,
1000WF 7 | LVDSVCC- | | THCB3LVD824 I
| CLKIN —op|CLKIN ! ' !
7/ vce ’
: /PDWN - [PDWN OAUF : : 4—|LVDsvCce GND L L :
| R12 B TAO 000LUF | | | allenl T |
| R13 | TAL LVDSGND, | | 7 7 0.1uF |
| R14 P TA2 ;7 | | o0 13F 0.001uF |
| R15 P TA3 PLL VCC . | ! ’ LVDSGND |
| R16 | TA4 Ll | 7]77_ |
: gg : ﬁg PLL-GND OE/J:: 100Wwist : T FELVCC :
| G13 P TBO O.OOluFI pair Cable | ;' ;}'7 |
| G14 P TB1 RIF | or | 0.1UE PLL GND MODE1 |
| G15 B TB2 Y | PCBtrace | 0,001uF MODEO ,
G16 P TB3 I ] +|RAIL- RIF
| GI7—| e TB4 ™ m 100\,\,% DRVSEL |
| |
<t e o |
[ B14 P TCO ' : + RBL- |
N e e (N A g0
: Eig : %g B+ | | <~ RB1+ CLKOUT CLKOUT :
-
I HSYNC » TC4 TC- | | _ Y /PDWN /PDWN i
e T OO [m § |
| DE P TC6 |
| R10 | 00 TC+ | | RC1+ R17 - R10 R17-R10
| R11 P TD1 | | \ RCIKAL G17- G10 _%/W\_> Gl17-GI0 |
TCLK-— 3 B17-B10 B17 - B10
| G10 Pl TD2 |
| Gl1 P TD3 100W. |
| B10 > TD4 TCLK+— | | —— RCLK1+ HSYNCI—W—P HSYNC |
VSYNC—A— - VSYNC
| B11 P TD5 ™ | | RD1- DE DE |
i
- e )OOS (NET=— > |
TD+H— ¢ —RD1+ R27 - R20L-&M— - RO7-
I L1 L G27 - G20|-F A\ cR;g \ 222% :
| F.Bead | | Bo7-\B20 o7 Bo0 !
| m | | 0 |
I VCC | | |
S THC63LVDMS3A [ [ I
e 2 \éﬁ% LVDSVCCl : : |
7 || I | .
' 0,0010F - CLKIN 0.1uF| ! ! |
1 L /PDWN 0.001uF | ! | |
[ R22 — | TAO LVDSGND ' ! !
[ R23— | TAL _7}7 [ [ I
[ R24— | TA2 [ [ I
[ R25 — | TA3 | [ [ I
| el TAs PLL VCC 1 | I
| —» TA T 1 | |
i ég—> TA(53 PLL GND %(Eﬁ-:l | |
I G23—P»{ TBO 0.001uF! ' !
I G24— | TB1 R/F% I I I
| G25——pp»| TB2 | | |
| G26 ——Pp»| TB3 v A I . |
! B2 —~ TBS TAH & |RA2+ I
| B23——Pp»| TB6 | | |
| B24— | TCO i | | . y |
I BX—Em T2 TB+ & RB2+ !
| BZ?—» TC3 | | |
I TC4 y I I o 3 |
- BE o0 pood] [mEL '
! ) TC6 TCH— & RC2+ [
| R20 ——p=| TDO | | I
R21——p»| TD1
| — | | * - |
| G20—| gl TD2 TCLK m o % RCLK?2 |
G21——p» TD3
| — | | * |
| B20 —— | TD4 TCLK+ ! | RCLK2+ |
| B21 ——P TD5 D- | | ¢—RD2- :
TD6
| 100W. I
| e TD+H— | | & RD2+ I
| — | [ |
o ______ PCB(Transitter) | LPOB(Recsive  _ _ _ _ _ _ _ _ __ _ ___________ .
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B 4% # # ¥ 886-3-5753170
823/824 Application Note : THAN-00-001-05 Wk ) L () 86-21-54151736
JE 4 b B (15 41) 86-755-83298787
5) Dual Link (SXGA, SXGA+, UXGA) Http://www. 100y. com. tw
Example:

THC63LVD823 : Falling edge/8 bit/Dual in(TTL)-Dual out(LVDS)
THC63LVDF84A : Falling edge/8bit

I vee | I vee |
| - [ I T !
\ 'f%?%\ad | | FBead ’ |
| | | |
| | | y |
| THC63LVD823 | | 00— THC63LVDF84A |
't vce LVDSVCC—- | | wgg\éﬁg '
' GND T | ! [ 0 I CLKOUT—MWA— g CLKOUT1 !
! ;(l)/;qu 7J; 7-;707{6: ! ' /PDWN|<¢——9—— /PDWN !
" 0.001uF 0.001UF| | | olF [—$mVCC RAO——WA——J- R12 !
| LVDSGND ' ' |0.00wF ST T RAL— WA = R13 [
! = ;:/17 L oowtwist | 0.001uF0.1/J: RA2—W\——P» R14 !
! * PLL VCC—¢- | i Cable | GND RA3— AW = RIS !
| 1. I 7 RA4— M| = R16 I
I R RS L or I 1T PLL VCC RAS— W\ R17 I
I ) chp 0.10F1 PCBtrace | 0.1uF N} ah RAG—AMW— - G12 |
I MODE1 0.001uF! T RBO—AW—{ = G13 I
| F MODEOQ | } 0.001uF RB1—W——P G14 |
| OE TALL— N — RA- RB2—W P G15 I
| 6/s m 1oow% RB3—W > G16 I
| RIE TAL+H— | | ——RA+ RB4— WP G17 I
I | I RB5|— W\ B12 |
| CLKIN—pm{CLKIN TBL-— #—RB- RB6— W B13 |
| /PDWN——pp{/PDWN 100W. RCO—wWA— - B14 |
| TBI+— I | < |RB+ RC1—AW—| = BI5 |
| | | _ RC RC2—W—P» B16 |
| R17- RlO%» R17-R10 TCl- - RC3— W g B17 ]
I G17 - G10— - G17- G10 i 100W. s RC4—MW P HSYNC |
| B17 - B10—4—p» B17-B10 | | ) RC5—W——p VSYNC |
! TCLK1-— ! ! +—{RCLK RC6— W1 DE |
I HSYNC——pm| HSYNC m lOOW% Egg—’w‘——» Eig I
I VSYNC—- VSYNC TCLK1+— & |RCLK+ od > o1 [
| DE—#»| DE I | W |
| TD1-— ' ! «RD RD3—MW—— G11 |
1 G27 - G20~z G27 - G20 A AN RDS—W——- B11 |
| B27 - B20-S4— | B27 - B20 = CIWN, P — * RD6 OPEN |
| | | |
! ' ! \EC [
: ' ' FBead !
| | | [ Z) (5 U |
| | | |
I [ 1 FO0—e THC63LVDF84A I
| : | LVDSVCC :
| | L L [ |-VPSCGND CLKOUT—AM— = CLKOUT2 |
I [ I /PDWN|<—— I
! | | 0.1uF VCC RAO——W\—p R22 |
I [ I [o00wF £ = RAL— MW R23 |
| I | i RA2——W—P R24 |
I | | 0.001uF OAUF | - RA3— A= R25 |
| I | 7; RA4—M—P R26 |
I | iy PLL VCC RA5—MW\—J R27 |
! ' ' 0.1uF PLL GND RAG—AW\—- G22 [
. | v T b RBOL—W\— - G23 |
| o , 0.001uF RB1—W—p G24 |
| "I POOCK [ a3 A
RB3— AW\ G26
! |
TA2+— -
| ' | o e A
I | I I\ — W — I
| TB2- o % RB- RB6|—W\—p B23 |
X X X X RCO—AW— - B24
! I |
| B2+ | \ < RB+ RC1—W— - B25 |
RC2—W—p B26
| I | | . |
| TC2- RC- RC3——W\—Pp B27 |
| . 100W. RCA————OPEN
| et I | g+ RCS—————— OPEN |
RC6———  — OPEN
! TCLK2-— ' \ #—|RCLK- RDO—AW— = R20 !
| e 100W% RD1—AM— = R21 :
I TCLK2+— I i € RCLK+ I
RD2—A\W— = G20
I OPEN TEST1 ! ! RD3—AW—p G21 '
! TEST2 TD2-— | { RD- RD4 B20 |
I TEST3 100W. RDSL__A : Bl I
| TEST4 TD2+— | | - RD+ RD6 OPEN |
: OPEN TESTS : : :
| | | |
| | |

PCB(Transmitter)

|
e L L 4 L T D L L L L L L o ___ 4
*1: 1f RSpintied to VCC, LVDS swing is 350mV.

If RSpintied to GND, LVDS swing is 200mV.
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823/824 Application Note : THAN-00-001-05 T H Ine

PCB Design Guide Line for LVDS

* Interconnecting media between Transmitter and Receiver (i.e. PCB trace, connector, and cable) should be well
balanced.(Keep all these differential impedance and the length of media as same as possible.).

* | ocate by-pass capacitors adjacent to the device pins as close as possible.

* Minimize the distance between traces of apair (S1) to maximize common mode rejection. See following figure.
* Place adjacent LVDS trace pair at least twice (>2 x S1) asfar away.

¢ Avoid 90 degree bends.

* Minimize the number of VIA on LVDStraces.

* Match impedance of PCB trace, connector, media (cable) and termination to minimize reflections (emissions) for
cabled applications (typically 100W differential mode characteristic impedance).

* Use4layer PCB (minimum).

GND +Signal -Signa GND
S1 >2x S1
[ | [

B 45 5 # # 886-3-5753170
JH: U ) LT (i) 86-21-54151736
JHE4% J) WL (5 H1) 86-755-83298787
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