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ENGINEERING SPECIFICATIONS -
TFT C OLQR LCD MODULE

TM290WX-7IN31

- 74cm (29.0 inch) diagonal
- XGA-Wide resolution (1280 X 768 pixels)
- Wide View Angle (SVA) |
-LVDS Interface (RGB x 8 bits x 2channels)
- Display Color: 16,777,216 colors (8bits)
- With CFL backlight unit and Inverter

- - Nonglare surface type
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1.

NCGTICES

The contents stated in this document and the product may be subjeét to change
without prior notice. 5
When you kindly study to use this product, piease ask our distributor or us for

the latest information.
This product is developed and produced for usage onto nomal electronic

nroducts (office automation equipments, communication peripherals, electric
appliance products, game machines, ete.} and is not suitable for appllcatlons
which need extremely high reliability and extreme safety (aero- or space-use

m:uchlnes, control equipments for nuclear power, life keeping equipments, efc.)..
This document shall not grant or guarantee any right to adapt intellectual

nroperty or any cther patents of third party.

Please use this product cormrectly according to operatmg conditions and

nrecautions for use stated in this document.

‘Please install safety proof in your designing to avoid human accident, fi re;
- accident and social damage, which may be resulted from malfunctxon of this

: pmduct

This product is not designed to withstand against radiant rays

6. It -is strictly prohibited to copy or publish a part or whole. of thas document:
without our prior written approval. '

Rmsmzvmsmﬂrf
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MECHANICAL CHARACTERISTICS
Ta=25°%

ITEM SPECIFICATION UNIT | |

 Module size 584.0(W) x 426.5(H) x 41.7 Max.(f) mm | |

Resclution 1280 x RGB(W) x 768(H) pixel |

Sub pixel pitch 0.1645(W) x 0.4935(H) mm i |

| Poel pitch 0.4935(W) x 0.4935(H) mm__

Aclive: viewing area 631.68(W) x 379.01(H) ~mm ;|

Bezel opening area 638.00W) x 385.6(H) _ mm .

Weight (6900) Typ. . g ]

ELECTRICAL ABSOLUTE MAXIMUM RATINGS

Tai=25°!

ITEM SYMBOL MIN MAX UNIT NOQTE |
s . . VDD-VSS -0.3 8.0 V. |lLogie
Pawer supply voltage VDDBVSS | 0.0 17.0 V_|inverter
| ‘[ it voltage: Vi V5s-0.3 { VDD+0.5 V- tlogic i
TPUR VOAGE . VB | Vss0.3 | 7.0 V_ tinverter |
ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
ITEM | SYMBOL CONDITIONS MIN | MAX | UNIT ' NOTE
Ambient | TsT | Storage 20 { 60 om |
ternperature TOP Dperstion 0 50 C | Note1
Humidity Ta=40°C max - | 85 | %Ru | 1O ccndensaton

[Naie 1] Care should be taken so that the LCD module may not be subjected to the
temperature beyond this specification.

[Noie 2] Ta=40°C: Absolute humidity shall be less than that of 85%RHMA0°C.

TM290WX-7IN31 | Ver.3 | Page | 2. 9
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ELECTRICAL CHARACTERISTICS (Logic)

fv=60Hz, Ta=25%

ITEM SYMBOL [CONDITIONS| MIN | TYP | MAX [UNIT] NOTE |
Powe:” supply voltage VOD-VSS 45 | 50 | 55 | V ]
Powe: supply-current iDD Note 1 - (850) (1400)| mA | Voo =5.0\ |
LVDS input VTH High level - +100 | . —t o
loyic: veltage VTL Lowlevel | -100 3 | MV | Vew 71'2\§ ]
LVDS input - = :
comrimon mode voltzge VEM 1.0 | 1.2 14 | V Voo -»5_0‘\.j
LVIDE mput . ) :
fermination rasistor RT 100 Q | intemal
[Notz 1] Display pattern of typical power supply current is 256 gray scale bar.
ELECTRICAL CHARACTERISTICS (Inverter)
o 5 : Ta=25°C
- ITEM SYMBOL |CONDITIONS| MIN | TYF { MAX JUNIT]  NOTE
Fower supply voitage VDDB-VSS ‘ 13011401150} V | T
e Max. Brighiness |(5400){(6400){(7400) Moo |
Pawer supply current IDDB |5 “Brighiness |(1000)|(2000)(3000)] ™A | =14.0v
Over:ting frequency fL Max. Brightress | (56) | (62) | (68) | kHz |
Backlight ON/OFF. VTHBLTG |[Backliight ON | (2.0)] - | (5.0) v |
controd (BLTC) voltage VTLBLTC |Backligt OFF | (0.0) | - | (0.8)
Barkiight ONJOFF ] ]
control (BLTC) current lBl.TC (-1.0) (1.9). | mA
Bacidight brightness ! ‘VTHBRT? |Max. Brightness | - (1.0) - v |
confrol (BRT2) Voitage VTLBRT2 |Min Brighthess | - | (0.0) | -
Barklight brightness IBRT2 . “0| - 05| ma

cenfroi (BRT2) current

[Notsn 1] The measurement is a result after 15 minutes of lighting

[Not: |

[Nota

temperature range for LCD module inside your system.

[Nata 4] Details of the functions of Backlight ON/QFF control (BLTC) and Backlight ,
brightness control (BRT1 and BRT2) are mentioned in the terms of BACKLIGHT
ON/OFF CONTROL FUNCTIONS (Inverter) and BRIGHTNESS CONTROL

FUNCTIONS (Inverter).

[Notz £] Backiight driving condifions (Iarnp operating frequency fiL especially) may interfere '

3] The current capacity of power source should be 20A or higher. When power sourc:
capacity is lower than the 20A, the protector circuit in inverter may not operate in -
case of a trouble.

3] The inverter generates heat at Backlight ON and causes temperature rise. .
Therefore, talke necessary a heat radiating design to meet the specified operatingi

with horizontza! frequency fi, causing the beat or flicker on the dispiay.

Therefore the horizontal frequency f shall be adjusted in retation to lamp operatir:

frequency fL to avoid interference.

ELECTRICAL CHARACTERISTICS (Lamp)

This module has the direct type backlight with 16 cold cathode fluarescent Lamps (CCFL). -

The characteristics of single Lamp as shown below,

Ta=25%;
TEM SYMBOL [CONDITIONS| MIN [ TYP [ MAXJUNIT| NOTE .
Larng Life toL TBD TRD - - hra
Tottori SANYO Electric Co., Ltd. | TM290WX-7IN31 | Ver.3 | Page 3/19 |
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OFTICAL CHARACTERISTICS .
VDD=5.0V, fv=60Hz, Ta=25! 3_
ITEM SYMBOL] CONDITIONS MIN | TYP | MAX | UNIT NDTE;@
Brigitness B b =0° ‘ - {450) - cd/m? | Note 5,@‘_‘
Biigihtness uniformity | 38 | ¢=0° - - (145 | - |Note3, |
Contrast ratio CR |¢=0° - &) | - - |Note2: 7]
o= 0° - sy 1 - K
5= 90° - (B5) - Note 1,:
Viswng angle range d CR>10 9 =180° . (85) - deg. 4
. § =270° - (85) - -
Resronse Rise: tr - - (14) - 3i7
Fme Fal g ¢ - @ | - ms |Noted 7|
X - TBD -
Red Iy - |TBD [ -
N X - TBD - .
G
Cuicr of CIE | ey ¢ =0° = TBD z - | Noté&d:
Cocrdinate: "“BJ L X - TBD -
e y - TBD -
Manmene | X - 0313 -
| White T @) - R
Colcr gamut’ - - C $=0°, to NTSC - (72) - % Note4 e
[Note 1] Deﬁniﬁq‘n of “¢" and “9"
| R ¢
4 =180
— \ '
N
\\
9=270 \\_ N \ 9 =80
AN\ g
EE S
' " ' \\‘ .:?"‘- - ]
=79
8 =0
[Note: 2] Definition of contrast ratio "CR"
Erightness at White
CR=
Brightness at Black
[Note: 3] Definition of response time “” and
DATA  Black |  Whte |  Biack
100%
B 90% -
— %
fr iy
[Note: 4] This shall be measured at center (point No.3 shown in Note 6).
[Note: 5] The brightness shall be the average of five points shown in Note 6.
Tottori SANYO Electric Co., Ltd. TM290WX-71N31 | Ver.} | Page 4' E)J.
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| INotz £] Measurement points
1/6Hp  Y2Hp  5/EHp

Active area

- 1B\ o, 1 2 |t """

v & o2 .
H2p 3

o) ‘
§6Vp A4 5 :
S N Vp: Total Number of Vertical pixet
Hp: Total Number of horizonizl pixel

{Not:2 71 Measurement condition
(1) Measurement equipment: BM-5A (TOPCON Corp.), Field=2°
(2) Ambient temperature Ta: 25+2°C
(5} LCD: All pixels areé WHITE, VIN=5.0V, f¥=6CHz
(4) Measure after 30 minutes of Lamp warm up.
(%) Inverter input: TRBD

Tottori SANYO Electric Co., Ltd. | TM290WX-7IN31 | Ver.3 | Page | 5/.9
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Bi.OCK DIAGRAM

LCD module
‘%‘?
=
E0®
EW 3
= @
T E&o
}‘“ (D :e y h 4
s = | Source Driver
& — - ] l
‘ ) 1280 x (RGB)
VDD B ‘Sg
— 9% 5 o TFT Panel
vss |SE| & 8 ane
L% > ('B
‘5 | VES .
’ cEi .
& | VDDB
é;l VS S Inverter
2 o
(& | vDDB
._'_--lu-l .
E’I BLTC, BRTY, BRT2 .
&
Tottori SANY O Electric Co., Ltd. | TM290WX-71N31 | Ver.3 | Page { '19iL
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INTERFACE (LVDS) ODD DATA ASSIGNMENT

%
X
X _

. : out 4 Faout 3 Rxout 2 Reaut 1
ORinC +/- ongu (‘:.ISTB) R’c;o;'t.ss >< REF:;& >_< o3 >< OR2 orR1 _/\ORo(sE)
] Raout 18 W/ Rxout 15 N/ Roout 14\ / Rxout 13><E<n_ut\?>_< Rxaut8 \/ Rxout8
ORIt +/- 0Bl Nosose/\ oss A\ o064 0G3 oG2 o
ORI +/- Rxout 26 Y/ Rxout 25 N/ Reout 24 \/ Rxou 22 >'< Rxout 21 >"< Rxout 20 /" Roout 19
DE VSYNG HEYNC OBS 0B 0B3 OB2
ORinG +/- Rxout 23 quut 17 Rxout 18 ><3Rxaut 11 Fomaut 1¢ Rxaut & Rxout 27
RESERVED /\OBY (MSE) OBS G7 (MSE) oG8 R7 (MSB)/\ ORS
ORGLI +/- X X
INTERFACE - ODD SIGNALS -
SYMBOL FUNCTION
QDCLK Odd Data Clock
HEYNC Horizontal Sync - This Slgnal smtlates a new line (negative).
[VEYNC | Verticail Sync - This signal initiates a new frame (negative).
2 Data Enable (positive) .
QRO Odd Red Data (LSB).
R Qdd Red Datz
QR2 Odd Red Data
QF3 Qdd Red Data
QR4 Odd Red Data
Jits (xdd Red Data
IDIFE Ddd Red Data
COR7 Odd Red Data (MSB)
00 {Oddg Green Data (LSB)
031 Odd Green Data
[n]¢] Odd Green Data
0053 Qdd Green Data
0034 QOdd Green Data
Qizh {dd Green Data
)] Qdd Green Data
(37 Odd Green Data (MEEB)
QR0 QOdd Blue Data - (LSB)
2 {dd Blue Data
0R2 Qdd Blue Data
D3 Odd Blue Data
DIEL4 {dd Blue Data
(1] Cdd Blue Daia
DEMG Qdd Blue Data
DE7 Odd Bite Data (MSE)

[Mote 1] The valid synchronous signals are ODCLK and DE, HSYNC and VSYNC are
invaiid.

[Mate 2] INTERFACE SIGNALS are loaded from LVDS-transmitter to TFT Timing
generator with LYDS sequence. (See BLOCK DIAGRAM.)

TM290WX-71N31 | Ver.3 |Page
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INTERFACE (LVDS) EVEN DATA ASSIGNMENT
: T ut 6 Rxout 4 Rxout 3 aut ut1 Rsoout 0
ERin +/- Xeg?(fsa) A RS ER4 >_< i) " >< R?m A ERO (LsaX )
. Rxaut 18 £/ Rxowt 16 N/ Rout 14 S/ Rxout 13 N/ Rxout 12 Rxout 9 Rxout 8
ERin{ -/ X 81 /\ER0(.88)/\  EGS £G4 EG3. EG2 EG1
ERin /- Rxout 26 \/ Rxout 25 N/ Rwout 24 \/ Rxout 22 Rxnutz'l X Rxout 20 \/ Rxout mX' B
& DE VEYNC HSYNG EBS5 EB3 EB2 o
BRI /- Rxout 23 \/ fxout 17 \/ Ruout 16 \/ Rxout 11 \/ Rxout 10 \,/ Rwout5 \/ Ruvut er' )
! RESERVED /\EBT (MSE) EB6 a7 (MSB) EGS R7 (MSE) A
ERCLK +- X o X
INTERFACE-EVEN SIGNALS .
 SYMBOL FUNCTION -
EDCLK Even Dsaia Clock ' .
ERO Even Red Data (LEB)
ER: Even Red Data
ER2 Even Red Data
ERG Even Red Data
ER¢ - Even Red Qata
1 ERS Even Red Data
ERf% . | Even Red Data
ER7  |EvenRedData  (MSB)
 EGO Even Green Data  (LSB)
EG Even Green Data
EG2 Even Green Dafa
EGS Even Green Data
EG Even Gresn Data
E(GH Even Green Data
EGE Even Green Data
EGY Even Green Data  (MSB)
EBD Even Blie Data (LSB)
EB1Y Even Blue Data
EB: Even Blie Data
EBE Even Blue Data
EB4 Even Biue Data
EBS Even Blue Data
BB Even Blue Datg
EBY EvenBiyje Data  (MSB)
[Note 1] INTERFACE SIGNALS are joaded from LVDS-transmitter to TFT Timing
generator with LYDS seguence. (See BLOCK DIAGRAM)
Tottori SANYO Electric Co., Ltd. | TM290WX-7IN31 | Ver.3 | Page 10} .9{
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INTERFACE (LVDS) SIGNAL TIMING PARAMETERS

FARAMETER SYMBOL | MIN TYP MAX UNIT NOTE
Dafa Setup Time tsu 200 - - 0s at Tin=25ns
Dara Hold Time thd 900 - - ps Mote 1

[Note 1] In the following timing waveform, the n-th edge of intermal imaginary ctock ten, -
which is sampling position of LVDS input data signal, is given by: .
ten = (2r-1) Tin / 14 {n=1,2,~7)
where Tin is period of LVDS input clock
For this imaginary clock edge, data setup time is tsu and data hold time is th*

respectively.
. Tin ]
=N
LVDS Input Clock
-’-I_“.u.tsL
1VDS input Data
' thd
n-th edge of intemal imagihafy clock (data sampling position)
CYCILE JITTER of LVDS CLOCK
f’ARAMETER SYMBOL | MIN TYP MAX . LINIT NOTE
P-F of jitter / 100 cycles et - - 300 ps - Nate 1
Jitter mate - icj2 - - 20 | pslcycte

'[Noie 1] Please confirm &2 (Jitter rate), only if tcj1 (P P of jitier/1 OOr.:ycles) exceeds EUOpe'

[Additional explanation]
Right diagram shows the example of

GYCLE JITTER of LVDS CLOCK. <EXAMPLE >
Acearding to this diagram, tCLK MIN. is - 5.5 O on JETTER of LVDS CLOCK

25.00ns and tCLK MAX. is 25.42ns between 255

Onc and 100nc. The tj1 (P-P of jitter / 100 o ‘

cvcles) in this sphere is Z 254 ‘ ‘
Yj1=25.42-25.00=0.42 ns g =2 | iewr

and out of specification (300ps MAX.). z 252 l . '

So, it is neccesary to measure tg2 (jitter rate) £ 254 MW

and to judge whether it conform to above 250

specification. " ‘ )
According to the diagram, the sharpest 0 100 200

fluctuation of tCLK is 0.4ns per 5nc. S0 that, ' CYCLE 1ic (@)

the tcji2 in this sphere is
tcj2=0.4/5=0.08 ns/cycle
znd larger than specification (20ps/cycle MAX.).
Ir conclusion, normal function of the LCD module can not be assured in this case.

Tottori SANYO Electric Co., Ltd. | TM290WX-7IN31 | Ver. | Page | 11 E}
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INTERFACE SIGNAL TIMING PARAMETERS ( DE_MODE )

FARAMETER SYMEBOL | MIN TYP MAX UNIT NOTE
CDOLK | Frequency felK (30) 40.2 {45) MHz
EDCLK | Duly D (0.40) | (0.50) | {0.60) - D=ferxi/iolx
Setup Time isi {(3) - - ns for DCLK
Hold Time 2] (1.5 - - 1 ns -
- Horiz. Period tHP §90 832 1026 toLK
DI Horiz. DE tHDE 840 | 640 | TBD | toix
Vert. Period tvp 780 208 2q0 tHp | fv=60Hz Typ.
Vert. DE nvoEeE 768 768 TBD n ‘
DATA Setup Time =D (3 - - ns for DGLK
o Hold Time fHD {(1.5) - - ns

[Note: 1] f4 (Horizontal Frequency) = 144p
fv (Vertical Frequency) = 1w

[Note 2] These signzl timing parameters are specified at the digital inpuis of LVDS
transmitter. :

- INTERFACE SIGNAL TIMING DIAGRAM ( DE_ MODE }

~tr,tor . W, tof

* ViHimin
" Vilmax

DE , RGB DATA

CH o ' th:LK_

b ok
DCLK J; ; lm
% | "
'.',’ELKL T |t ltWCL

v
=
b,

1
FGRDATA _invalid Data ﬁ‘; X1 X
1 (— ts
e A " e
DE /7 ‘¢ N
'b_u tHl__ "

tspe

A e tve !
\\ /"f
DE /_\_/-\_ N (
1 A Ll n-1 n
NVDE

Tottori SANYO Electric Co., Ltd. | TM290WX-71N31 | Ver.3 | Page
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REYATIONSHIP BETWEEN INPUT DATA AND DISPLAY COLOR.
INPUT RED DATA GREEN DATA BLUE DATA g
. DATA [Ms3 L58|MSB LSBIMSE LS: |
DISPLAY " ORTIORE ORI CRAORACRZCR TORAOGT0EE DG ca40al0G0GOGH0R?]OB6| 0BS| OB4CE|0BIOB1 (O |
COLOR ER7|ERGIERE| ER4|ERS| ER2IER1 ER0|EG7| EGE EGH EGA|EG3| EGR{ES1| Ea0| 57| 536 £16| EB4{EBI| ER2IER  BF | |
BLACK Ll Lt iL bbbl Wbl L L EL L L|
o RED(SS) [H W HIH[HIH HiHJLibIL bbb L bjLytyLiblL
3 GREEN@ESS L L | L] L L[ LILILIH|HIM[HIHIHH]HJL L ]L]JLIEiLIL Li.
Ofpvugizssy - Jrie lbjtlefe/LitibjLibjbibb L L R |H|H[H|HiHIH H
o [CYAM Lt L/ u|t LiLiH({HIH|{HIH{HIH|H[H|HIB|HBIHIH[H]|F
GAIMAGENTA [HiH [H{H|HJH I HIL L L L L LI L[ L HIH|H|HH]HTEF
BNELOW |H H|H|H|H|H[H[HIH[A[H IR L [ e fe]rre[L]L
WiITI= HiH|/H|/H|H/H/H/HIHIH|H|H|H{HIHI/H[H H|H H|IH[H|H]F
BLACHK elu et felefegiieyetrjefereiejeliegt
RED() Llefefefefetimijejetb eyt jeteleieiiit
o IRED() Ll bbb jtjejbjtjbitjbiibplit
LL - ' - ’ X . .
K : : :
RED(='53) M|HI(H/H|H[B L[ Ly Ll )b L JLILrL]L ";'
REDGS4) JHIH!H[H[{H[H/ HILIE L [Lieftiedr e jtjrluierbibit
RED(G55) |(H|H{H/H[H[HIH[HJLJL|LjLjLiLL]jLjedrijLliLjiitil
BEAGIK clufolefefedeffe e fefuleledrjelejeitit
CdekEeN@ Jrivlwiu it jepebbi b i ML LR TLL)L L L,
zlopeEn@ JL[Lfurprfefufrfilefefrieivitjnjrjefelbibiejiijbil
[T . v - - ' .
Wi : : ] :
Olgpeensnl L JL L L|LiL|LIH|A|RIHRIHHIL [HJL LI gL LiLyLlL
grginesyl L Ll Lib el lilrla B ninjofjufelifr b fejrietit
GREEN@SS) | L (L ILibk | L L[ L|LjH|H [HiHIHIHIHIHIL L LU LB L
BLACIK (e fe e bbb e il L fLfLyL
BEJEI) plelojejefbrjefe et jeje e eibibibibjLiLjLyE
wr (BLJENZ) cjejejejelrrejerr e e fejejr i je b pLIL{L]H[LE
=l - : : : : .
“ileueesy JLje|Llulelelefuele il LILieiH[H[HIHIH|H|[L]F
BLUE2s4) (L L [vjLjeleietelifb L Lt LjHIHHIHIHIH|H]L
BLLJE! 265} cjojelefLeitjjelt i e Ll L LiEJHIH|HIHIHIH|H{F
[Not= 1] Color(n): 'n' indicates gray scale step.
RELATIONSHIP BETWEEN INPUT DATA AND DISPLAY POSITION
__Odd Even
[BIGIRIBIGIR! : RED GREEN BlLUE
i i ; Odd: ORO-7, 0G0-7, OBO-7
; Even: ERO-7, EGO-7/, EBO-7
1.1 1.2 13 | | 1.1279 1.1280
2.1 2.2 2.1280
3.1
[ veHp | [R]G]B] :
767.1 787.1280
768.1 768.2 | | 768.1279 | 768.1280
Tottori SANYO Electrie Co., Ltd. | TM290WX-71IN31 | Ver.3 | Page | 13: 19
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POWER ON/OFF SEQUENCE REQUIREMENT

Power-on Power-off
80%

90% —
" / \ /o |
o o E
oy 10% 10%._]

0=t *=25mshl sms <13 <200ms
T _ 1sec<ts
Q<< 6bms 0<t4<50ms !

: VTHA 1 Ve :
VALID DATA 1} [

LR - T Ve :
UV] input ov LJ : AT T | :

1 . 13V
- VDDE /
~ (Power ON) v

' | ta < 800ms (at BLTC=OPEN)

i
=

¥,

Oms & 18 _ S
100ms <6 " Oms <t/ .
. BLTG . o l/ Backlight ON \ ) Backlight OFF . - /~ E
13
13V
VDDE \
(Pewsr OFF) ov
| Oms S tio
BLTC o Backlight ON \ Backlight OFF

When the VDD is off, logic input must be kept at either low level or high impedance.

When the VDDB and BLTC are off, brighiness control signal BRT2 should not be
applied voltage.

Inverter (backlight) ONJOFF sequence is not related to logic sequence, however it is
rescimmended to consider some timing difference between logic input as shown above.

If backlight lights on before LCD starts function, or if backlight is kept on after LCD:
stopped function, screen may look white for 2 moment or abnormal image may be
dizplayed. .

This is caused by variation in output signal from timing generator at logic input on or-
off. It does not cause damage to liquid crystal molecule and driving circuit. '

Totiori SANYQ Electric Co., Ltd. | TM290WX-71N31 | Ver.3 | Page 14?&
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)

()

‘(éii)}l."

. Since” “high voitage is applied to Lamp terminal, cable, connector and mverte:

PRECAUTIONS (INSTRUCTIONS FOR SAFE AND PROPER USE)

1.Instructions for safety

Pleasa dc not disassemble or modify LCD module to avoid the possibility o
electric shock, damage of electronic components, scraich at display surface anc’
invasion of fore.~1gn particles. In addition, such activity wmay result in fire accnden
due to buming of electronic component. P

LCD module disassembled or modified by customer is out of warranty.

Please be careful in handling of LCD module with broken glass.

When the display glass breaks, please pay attention not to injure your fingers. The
display surface has the plastic fiim attached, which prevents dispersion of glass!
pieces, however fouching broken edge will injure your fingers. Aiso Lamp (Coic
Cathode Fluorescent Lamp) is made of glass, therefore please pay attentuon in the

BaMe way.

Please do not touch the fluid flown out of broken display glass. .
If the fluid should stick to hand ar clothes, wipe off with scap or alcohol immediately:
and then wash it with water. If the fluid shouid get in eyes, wash eyes mmed:ately
with pure water for more than 15 minutes and then consult the doctor.

Lamp contairs mercury inside. Please follow regulations or ru[es estabhshed oy

local autonomy at its disposal.

Please be careful to electric shock. ‘
Before handling LCD module, please switch off the power supply.

circuit in operation mode, tnuchlng thern will causge electric shock,

2.Inst: ructions for designing
)

Mounting of LCD

Please fix LCD module at all mnuntmg flanges shown in this speqﬁcation for
installation orto system. The used screws should have proper dimensions. -
Furthermore, designing of mounting parts should be adequate so that L.CD module:
is not warped or twisted, to achieve good display quality.

Heat radiation -

Lamp generstes heat at lighting and causes temperature rise inside system
Therefore, designing to radiate heat like radiation slits at cabinet is recommende’
to meet the specified operating temperature range for LCD modute.

Noise on power line

Spike noise contained in power line causes abnormal operation of driving circui:
and abnormal display. To avoid it, spike noise should be suppressed belovn
+100mVp-p. {In any case, absolute maximum rating shouid be kept.)

Power sequence
Before LCD module is switched on, please make sure that power supply and i mpu
signals of system, testing eguipment, etc. meet the recommended powe:

seguence,

Absolute maximum rating

Absolute maximum rating specified in this specification has to be kept in any case.
It shows the raximum that cannot be exceeded.

Exceeding i may cause buming or nonsecoverable break of electronic
components in circuit. Please make system design so that absolute maximurri
rafing is not exceeded even if ambient temperature, input signal and component:!
are varied. '

Tottori SANYO Electric Co., Ltd. | TM290WX-71N31 | Ver.3 | Page | 15: 9
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18)  Protection for power supply
Piease study to adapt protection for power supply against trouble of LCD modut:
depending an usage condifion of systemn. Fuse installed on LCD module should L
never modified. Any modification to make the function of fuse ineffective ma: v
cause buming or break of printed wiring board or other components at ¢irar L
trouble.

7} Protection against electric shock
High voltage: is applied fo Lamp connector, inverter circuit and Lamp at fightin: .
Please maksa design not to expose or'be accessible to such high voltage parts
avoid electris shock. '

/8)  Protection cover and cut-off filter for ultraviclet rays
When LCD module is used under severe condition like outdoor, it is recommende' f
to use transparent protection cover over display surface to avoid scratches ar |
Iinvasion of dust and water. In addition, when LCD module is exposed to direct st
light for long time, use of cut-off filter for ultraviclet rays is also recommende :

Please be careful not to get condensation.

-

3.Instructions for use and handling

(1) Protection against Static eleciricity ' :
C-MOS LSI and semiconductors are easily damaged by static dlscharge LCH
. module shouid be handled on conductive mat by person grounded with wrist stre! )
- - elf. to avoid getting staic elecincity. Please be careful not fo generate stai? :
- efectncnty dunng operztion. e

(2) Pretection dgainst dust and stain o
- LD module shoutd be handled in cireumstance as clean as pnssuble ‘
It is recommended to wear fingerstalls or ductiess and soft glaves before handlir !
to avoid getting dust or stain on display surface.

(3} Protection film for display surfaca
It is recommended to remove protection film at nearly final process of assemblir: i
to avaid getling scratch or dust. To remove film, please pick up its edge with du’ -
head tweezers or cellophane tape at first and then remove film graduaily takir |
more than 3 seconds. If film is removed quickly, static electricity may be generate: |
and may darnage semiconductors or electronic components.

4}  Contamination of display surface
When displzy surface of LCD module is contaminated, please wipe the surf:a:i‘a
softly with cotton swab or clean cloth. if it is not enough, please take it away wii
cellophane fape or wipe the surface with cotton swab ar clean cloth containir: |
benzine. In ihis case, please be careful so that benzine does not get in inside . :
L.CD module, because it may be damaged.

'8} Water drop on LCD surface
‘ Please do not leave L.CD module with water drop. When the display surface ge:
water drop, please wipe it off with cotton swab or soft cloth immediately, otherwis':
display surface will be deteriorated.
i water gets in inside of LCD module, circuit may be damaged.

6] Please make sure that LCD module is not warped or twisted at installation in
system. Even temporary warp or twist may be the cause for faiiure.

71 Mechanical stress .
Please be careful not to apply strong mechanical stress like drop or shock to LT
module. Such stress may cause break of display glass and Lamp or may be t
cause for failure,

Tottori SANYO Electrie Co., Ltd. | TM290WX-71N31 | Ver.3 | Page 1( 49
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1)

(13}

114)

(15)

(1E)

Pressure to dispiay surface
Please be caraful not to apply strong pressure to display surface. Such prsssu. :
may cause scratches at surface or may be the cause of fallure. -

Protection against scratch

Please be careful not to hit, press or rub the display surface with hard material lik: »
tools. In addition, please do not put heavy or hard material on display surface, ar'l
do not stack LCD modules. Polarizer at front surface can be easily ssrstched

Plugging in of connector

Please be careful not to apply strcng stress to connector part of LCD moduls
plugging in or out, because strong sfress may damage the inside: connection. .
plugging in connector, place LCD module on the flat surface and hold the bsckszc' '

of connector on LCD module. Please make sure that connector is plugged
sorrsctly Insecure connection may be the cause for failure during operation.

ln addition, please be careful not to put the connecting cable between csb:nst f
system and L.CD module at installing LCD module into system. L

Handling of L.amp cable and FPC (Flexible Printed Circuit)

Please be careful not to pull or scratch Lamp cable, because Lamp or soldsre !
part of cable may be damaged consequently.

Also FPC should not be pulled or scratched.

Switching, off before plugging in connector
Pléase make sure that power is switched off before plugging in connector.

O power is on at piugging in or out, cireuit of LCD module may be damaged. ,
‘When- CD is switched on for test or inspection, piease make sure that pow "

supply and input sagnsls of driving system meet the specified power ssqusncs e

Tempsrsturs~ dspsndsncs of LCD display

Resporise speed {optical response) of LCD dlsplsy is dependent on tsmpsrstur
Under low temperature, response speed is slower.

Also brightniess and chromaticity chsngs slightly depending on tsmpsrsture

Slow light-up of Lamp under low tsmpsrsturs

Underiow temperature, start-up of Lamp gets difficult. (The time from s\mtchmon
stable lighting becomes longer.)

As characteristic of Lamp, aperation under low temperature makes the life tm :
shorter. To aveid this, it is recommended to operate under normal temperature.

Condensation ‘

LCD module may get condensation on its display surface and inside in th:
circumstance where temperature changes ‘much in short time.

Condensation can cause deterioration or failure. Therefore, please be careful ni t

to get condensation,

Remaining of image
Displaving the same pattem for long time may cause remaining of image eve' 1
after changing the pattern. This is not failure but will disappear with time.

Toittori SANYO Electric Co., Ltd. | TM290WX-71N31 | Ver.3 | Page | 11 /19
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<5y

4, Insi";tructione for storage and transportation
(1) 5.

Storage

Flease store LCD module in the dark piace of room temperature and fow humtdm
in original packing condition, to avoid condensation that may cause failure.

Since sudden temperature change may cause condensation, please etere iri
circumstance of stabie temperature. .-

Stacking number
Since excessive weight causes deformation and damage of carton box, pleeee

stack only up to the number stated on carton box for storage and transportation.

d

Handling

Since LCD module consists of glass and prec:xee electronic components, it wil be '
damaged by excessive shock and drop. Therefore, plesse handle the carton bo:a' ‘

carefully to munlrmze shock at loading, reloading and transportation.

Tottori SANYO Electric Co., Ltd. | TM290WX-7IN31 | Ver.3 | Page l&é 9
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1.

NOTICES

The contents stated in this document and the preduct may be subject to changﬁ

withaut prior notice.

When you kindly study to use this product, please ask our distributor or us fo

the latest information,

. This product is developed and produced for usage onic nomal electroni

products (office automation equipments, communication peripherals, electri
appliance products, game machines, ete.) and is not suitable for application:
which need extremely high reliability and extreme safety (aero- or space-ust
machines, control equipments for nuclear power, life keeping equipments, efc.)

property or any other patents of third party.

precautions for use stated in this document.

. This document shall not grant or guarantee any right to adapt intellectuz

. Please use this product correctly according to operating conditions anc

Please install safety procf in your designing to aveid human accident, fire
accident and social damage, which may be resulted from maifunction of thi

product.

_This product is not designed to withstand against radiant rays. |
. It is strictly prchibited to copy or publish a part or whole of this documen:

without our prior written approval.
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MECHANICAL CHARACTERISTICS :
| . Ta=25' >
ITEM SPECIFICATION UNIT | ]
Modlule size 920.00W) x 580.0(H) x 50.5 Max.({) ulu I
| Rizsolution 1280 x RGB(W) x 768(H) pixet .
Sub pixel pitch 0.2245(W) x 0.6735(H) mm_, |
Pixel pitch 0. 6735 (W) x 0. 6735 (H) - omm ]
Artive viewing area 862:080(W) x 517.248(H) mm_ |
| Bezel opening area 866.7(W) x 524.4(H) mm_. ]
Weight (14800) Typ. g
ELECTRICAL ABSOLUTE MAXIMUM RATINGS |
B Ta=2§"
[TEM SYMBOL | MIN MAX UNIT NOTE |
. . VDD-VSS 0.3 8.0 V| Logic
Pawer supply valtage VODBVSS |00 | 170 V__ | Inverter
ita Vi V8s-0.3 | VDO+0.5 v Logic
fnput voliage Vig V5$-0.3 7.0 \ Inverter
ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
ITEM . :| SYMBOL " CONDITIONS MIN | MAX [ UNIT NOTE
Amiient 18T Storage -20 60 ¢ | Note 1 -
ternperature ToP Operation 0 50 | - :
- _ No condensation -
Hurnidity - Ta=40°C max. - 86 | %RH Note 2 :
[Notz 1] Care shouldl be taken so that the LCD module may not be subjected to the
temperatun: beyond this specification.
[Nt 2] Ta»40°C: Absolute humidity shall be less than that of 85%RH/40°C.
Tottori SANYO Electric Co., Ltd. | TM396WX-7IN31 | Ver.2 | Page i '191,
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EIECTRICAL CHARACTERISTICS (Logic) |
#v=60Hz, Ta=25" 3

ITEM SYMBOL |CONDITIONS| MIN | TYP | MAX IUNIT; NOTE! _|

Power supply voitage VbD-VSs 45 | 50 | 85 | V -
. Power supply current InD Note 1 - | (850) |(1400)] mA { Voo =5.0 |
VDS input VTH High level - - | +100 .|

logic voltage VTL Lowlevel |-100] ~ = my VpM.=1 l_
L/0S input . . oot

“ommon mode voitage | VM [0 12 | 14 |V VoD=sa
LYDS input . ] ' :

terrnination resistor . RT 100 Q| Intemal ]

[Note 1] Display pattem of typical power supply current is 256 gray scale bar.

ELECTRICAL CHARACTERISTICS (Inverter)

Thws module has two inverters. The characteristics of single inverter as shown below.

| Ta=2s5 ;
. ITEM SYMBOL {CONDITIONS| MIN | TYP | MAX {UNIT NOTE: _|
‘Povier supply voltage VDDE-VSS 13.0 [ 140 | 180} V
. Max. Brightness |(4300)}(5300)|(6300)| vVooe
l,‘leer supply current IDDB e rightness | (800) |(1800)[(2800)] mA =14.0V
| Cperating frequency fL Max. Brightress | (54) | (60) | (66) | kHz
‘Backlight ON/OFF VTHBLTC |Backiight ON 201 - |[(5.0) V.
~wpritroi (BLTC) voltage VTLBLTC |Backiight OFF | (0.0) | - | (0.8)
.| Backlight ON/OFF .
1 control (BLTC) curmant IBLTC 1.0 - | (1.9 mA .
‘Bacgidight brightnass VTHBRT2 |Max Brightness | - | (1.0) | - Vv
~ontrol (BRT2) Voltage VTLEBRTZ |Min. Brightness | - [ (0.0) | -
Bacilight brightness n i
control (BRT2) currant | 'BRT2 A (1.5) | mA ]

[Note 1] The measurement is a result after 15 minutes of lighting

{Note 2] The current capacity of power source should be 20A or higher. When power souv
capacity is lower than the 20A, the proiecter circuit in inverter may not operate ir

case of a trouble.

[Nnte 3] The inverter generates heat at Backlight ON and causes temperature rise.
Therefore, 1ake necessary a heat radiating design to meet the specified operatir’ |
temperature range for LCD module inside your system.

[Nt 4] Details of the functions of Backlight ON/OFF control (BLTC) and Backlight
brightness control (BRT1 and BRTZ2) are mentioned in the terms of BACKLIGH:
ON/OFF CONTROL FUNCTIONS (Inverter) and BRIGHTNESS CONTROL

FUNCTIONS (Inverter).

iNotee 5] Backlight driving conditions (lamp operating frequency fL espacially) may mterfer
with hotizontal frequency H, causing the beat or flicker on the display.
Therefore ihe horizontal frequency i shall be adjusted in relation to lamp opera1 g
frequency fi. to avoid interference, ‘

ELECTRICAL CHARACYERISTICS (Lamp)

This module has the direct type backiight with 32 cold cathode fluorescent Lamps (CCFL'

Tre sharacteristics of single Lamp as shown balow,
Ta_:z‘l

ITEM TSYMBOL [CONDITIONS] MIN | TYP | MAX | UNIT NDTE:'
Lamp Life . oL TBD TBD - - hra

Tottori SANYO Electric Co., Ltd. | TM396WX-7IN31 | Ver.2 | Page | & Elr
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OPTICAL CHARACTERISTICS -
VDD=5.0V, iv=60Hz, Ta=25" ;.
TEM . SYMBOL| CONDITIONS MIN | TYP | MAX | UNIT NDTE;“
Brightness B p=0° - (500 - cdim® Note 5. ]
Brightness uniformity | 58 | = 0° - - [(1.45)[ - INotes |
Contrast ratio CR [¢=0° - | @oo) | - - | Note 2, 7]
g= 0° - | @5 | - K
o . 6=90°"] - | (89 | - Note 1%
Viewing angie range b CR=10. 5 =180° - (85) - deg. 4
pe270° | - | (88) | - |- ]
Response Risa o . - (14) - )
fime Fall |t |®°0 ~ @ | o ms (Neteds 7
X - TBD -
Red y — [ D[ -
X - TBD -
Coiorof CIE [ Z**" [y, ~[TBD | - Note 4
Coordinate | o x_|° ~ [TeD | - | - [N®4
1y - TBD -
o X - [(0313)] -
‘White — — [(0329) - -
Color gamut C | ¢=0° to NTSC - {72) - % |Noted |

[Ncte 1] Definition of “¢" and *¢*

9=ta0
A

[Ncte 2] Definition of contrast ratio "CR"
Brightness at White

Brightness at Black

Note 3] Definition of response time “tr” and "tf"

DATA Black, White Black
100%
2} %% - _N\
— 0% SN
oot ff

[Note 4] This shall be measured at center (point No.3 shown in Note 6).

[Ncite 5] The brightness shall be the average of five points shown in Note 6.

Tottori SANYO Electric Co., Ltd. | TM396WX-7IN31 | Ver.2 | Page | 4 19,
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[Notg: 5]_Measuréme:nt points
18Hp 1/2Hp  S5i€Hp
Active area
UEV[J o Y s .
Ry ey
112V 3
i
5/6Vp 4 oo 5 o
s i Vp: Total Number of Vertical pixel
Hp: Total Number of horizontal pixel
[Note 71 Measurement condition
(1) Measurement equipment; BM-5A (T OPCON Corp.), Figld=2"
(2') Ambient temperature Ta: 25+2°C ‘
() LCD: All pixels, are WHITE, VIN=5. v, N‘"GOHZ
(4) Measuré after 30 minutes of Lamp warm up
(5} Inverter input: TBD
Tottori SANYO Electric Co., Ltd. | TM396WX-71N31 | Ver.2 | Page ‘ 19 ,

22/35



A7/66/2082 1Z2:87 33149735889

AXESS TECHMOLOGY

PAGE  23/35

BLOGCK DIAGRAM
_CD module
£
253
EB 3
i Fap
;[ £3
E'. }"H a A 4 k
| = Sowrce Driver ‘
A 4 _[ i
- 1280 x (RGB) -
VDD _ =
: ]
B ‘ b é © .
vss | &
: 0L ?, © TFT Panel
! VoD |2 O
S —
< | VS8
z VDDB, VSS$
o »
)
s VDDB, VSS :
5 : inverter inverter
o
E BLTC, BRT1, BRT2
-
m
: N Y A
m
Z VDDB, VSS
<
L‘ENJ
P VDDB, VSS
()
d
m
2 BLTC, BRT1, BRT2
=
m
Totlori SANYO Electric Co., Ltd. | TM396WX-71N31 | Ver.2 | Page | 6/ 9 |
. —




A7/66/ 2082

12:87

33149735889

AXESS TECHMOLOGY

PAGE 24735

INTERFACE PIN CONNECTIONS (Logic)

LCM : GN1 _
PIN NO. | SYMBOL FUNCTION
1 RXO0- Negative Transmission Data of Pixel 0 (ODD data) B
2 RX0O0+ | Positive Transmission Data of Pixel 0 (ODD data) _ B
3 RXO1- Negative Transmission Data of Pixel 1 (ODD data) :
4 RXO1+ Positive Transmission Data of Pixel 1 (QOD data)
5 RX02. Negative Transmission Data of Pixel 2 (ODD data) :
§ RXO2+ Positive Transmission Data of Pixel 2 (ODD data)
7 VssS Power Ground B
8 RXDC- Negative Sampling Clock (ODD data) _
g RXOC+ Positive Sampling Clock (ODD data) N
10 RXO3- Negative Transmission Data of Pixel 3 (ODD data) |
11 RXO3+ Positive Transmission Data of Pixel 3 {ODD data) ]
12 RXEQ- Negative Transmission Data of Pixel 0 (EVEN data) _
13 RXEQ-- Positive Transmission Data of Pixel 0 (EVEN dats)
14 |[Vss Power Ground N
15 RXE1- Negative Transmission Data of Pixel 1 (EVEN data) |
16 RXE1+ Positive Transmiszion Data of Pixel 1 (EVEN dafa) ‘
17 |vss Power Ground _
18 RXEZ2. Negative Transmission Data of Pixal 2 (EVEN data) _
.19 RXEZ-- Positivé Transniission Data of Pixel 2 (EVEN data) _
20 RXEC- Negative Sampling Clock (EVEN data} )
21 RXEC+ -| Positive Sampiling Clock (EVEN data) B
22 RXE3- "' | Negative Transmission Data of Pixel 3 (EVEN data)
23 RXE3-- Positive Transmission Data of Pixal 3 (EVEN data) :
24 Vss Pawer Ground i
25 NC No Connection ]
26 DE DE Qutput _|
27 1 NC No Connection
28 VbD Logic Power Supply ( 5.0V normal ) N
28 Voo Logic Power Supply ( 5.0V normal ) |
30 VDD Logic Power Supply { 5.0V normal ) B

CN1: FI-X308-HF (JAE)
Suitable mating connector: FI-X30M/ FI-X30H/FI-X30C (JAE)

[Mote 1] Internal termination resistors of LVDS input lines are 100Q.

Lo - CN2

PINNG. | SYMBEGL FUNCTION ]
1 VoD Logic Power Supply { 5.0V nomal )
2 VBD Legic Power Supply ( 5.0V normal ) i
3 VoD Logic Power Supply { 5.0V normal )
4 |voo Logic Power Supply ( 5.0V normal ) T
5 VDD Logic Power Suppiy ( 5.0V normal ) _
B VDD Logic Power Supply { 5.0V normal ) N
7 V8s Power Ground ‘
8 Vss Power Ground i
g V&S Pawer Ground 3
10 V35 Power Ground B
11 V&S Power Ground B
12 VEs Power Ground N

CM2: 53261-129¢ (MOLEX)

Suitable mating connector; 51021-1200 (MOLEX)

Note 1] If the current capacity of the cable connected with VDD input pin of connectc’
CN+1 isn't encugh, Connector CN2 should be used.

Tottori SANYO Electrie Co., Ltd. | TM396WX-71N31
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INTERFACE PIN CONNECTIONS (Inverter)

Inverter: BLCN1, BLCN2, BLCN3, BLCN4

FIN NO. | SYMEOL FUNCTION ; 7]
1 V53 Power Ground :
2 V5SS Power Ground - \
.3 Vss . Power Ground ]
4 Vss Power Ground B
5 VEs Power Ground - P
& VDDB Backlight Fower Supgply ( 14.0V normal ) : ; B
7 VDDB Backlight Power Supply { 14.0V nomal ) T |_
8 VDDE Backlight Power Supply ( 14.0V normal ) .
g VDDB Backiight Power Supply ( 14.0V normal ) _
10 VDDE Backlight Power Suppdy { 14.0V pormat ) |

BLCN1, BLON2, BLCN3, BLCN4: DF3-10P-2H (HIROSE)
Suitable mating connector: DF3'1082R26';(I1IROSE) h

Inverter: BECNS, BLCNG L L
PIN NO. | SYMBOL - FUNCTION |

1 VsSS Power Ground PR -
2 Vss Power Ground R -
) 3 NC No Cennection RN _
" 4 BLTC | Backlight ON/OFF Control -~ .. % |
5 BRT1 Brightnéss Control 1 RN -
6 BRTZ Brightness Control 2 L Cn ]
7 NC No Connection B
8 V35 Power Ground _l
9 NC No Connecﬁon .

T

Bl CN5 BLCNS: IL-Z-9PL-SMTY (JAE)
Suitahle mating connector: IL-Z-88-5125C3 (JAE)

BACKLIGHT ON/OFF CONTROL FUNCTIONS (Inverter)

TEM INPUT - FUNCTION
uire | Hin level or OPEN | Backiight ON
" Low level Backlight OFF

[Note 1] The funciion of BLTC is valid when Backlight power is ON.

BEIGHTNESS CONTROL FUNCTIONS (Inverter)

TEM INPUT FUNCTION
Volume Control: R .

The Variable Resistor of 10KQ type should be ?gkg";;‘;‘;‘i"n:fgggé‘;ﬁsﬁs
ERT1 connected between BRT1 and BRT2. - =
ERT2 [ Voltage Control
BRT1: \V§$
BRT2: Variable Voitage

0V: Minimum Brightness
1V: Maximum Brightness

INote 1] The function of BRT1 and BRT2 are valid when Backiight power is ON.

|

k-
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A7/66/2082 1Z2:87 33149735889

AXESS TECHMOLOGY

PAGE 26735

)C

X

X

INTERFACE (LVDS) ODD DATA ASSIGNMENT
-, Rwoul 7 14 3 ‘
ORIG +- X oanamX ons X_me X o X o X e Xo';:%t‘;’m
orirt v o NasouwamX s X oca X et X an Kot
ORiN2 +- Rxout 26 \/ Rxout 25 \/ Rxout 24 \/ Rxout 22 \/ Rxout 21 \/ Rxout 20 \/ Rxout 19
DE _ /\ VSYNC HSYNC OBS OBR4 083 /\  OB2
ORir +/- Rxout 23 \// Rxout 17 \/ Rout 16 \/ Rxout 11 \/ Rxout 10 \/ Rxout5 \/ Roout27
"\ REsERVED /\DET (MSB) OB6 G7 (MSE), OGs RT (MSE) ORB
ORCLK +/- >< X
INTE*‘RFACE ODD SIGNALS
S‘u' MBOL ' FUNCTION
DECLK | Odd D;ata Clock
HE&YNC Horizontat Syne - This signal initiates a new line (negative).
CYEYNC. | Vertical Syne - This signal initiates a new frame (negative).
DE Data Enable (positive)
R0 Odd Rid Data (LSRB)
DR Odd Red Data
IFR2 Qdd Red Data
(JFR3 ,Odd Reed Data .. .
LIF4 1 Odd Red Data
RS Odd Rizd Data
(G Odd Ried Data
ORT Qdd Red Data (MSB)
230 Cdd Green Data {LSB)
G Qdd Green Data
0032 Qdd Green Data
(X33 Odd Green Data
£G4 Odd Green Data
(OG5 Odd Green Data
0GE QOdd Gireen Data
0G7 Qdd Gieen Data (MSB)
OF2 Odd Biue Data (LSB)
B Qdd Blue Data
{E2 Odd Blue Data
CE3 Qdd Blue Data
QB4 Qdd Blue Data
(JES Qdd Blue Data
QB Qdd Biue Data
| Q7 Qdd Blue Data {MSB)
[Nota 1] The valid synchronous signals are ODCLK and DE, HSYNC and VSYNC are
invalid.
[Note 2] INTERFACE SIGNALS are loaded from LVDS-transmitter to TFT Timing
generator with LVDS sequence. (See BLOCK DIAGRAM.)
Tottori SANYO Electric Co., Ltd, | TM396WX-71N31 | Ver.2 |Page; 9.
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INTERFACE (LVDY) EVEN DATA ASSIGNMENT

ERinG +/- >< Rxaut 7 Rxout 6 Raut 4 Rocout 3 Raxout 2 Rxout 1 Rxotit 0
EGO (LSB) ERS ER4 ER3 ER2 ER1 ERC (LSB)/"

ERin +- Xﬁxama Rxout 15\, / Rxout 14 N\ 7/ Rxoyt13 \/ Rxout 12 Rxout 9 RXGUES
£81 EB0 (LS8) EGS £G4 EG3 /\ EG2 EG1

RS +/- Ruout 26 \/ Rxout 25 \/ Reout 24 \/ Reout 22 \/ Rexout 21 \/ Rxout20 N/ Forowt 18 Ny
DE VEYNC HSYNC EB5 EB4 |, EBa ER2

ERin3 +/- Rout 23 \/ Roout 17 \/ Rxout 16 \/ Rout 11 N/ Rxowt 10 \/ Rxouts W/ Foout2? N/
RESERVED /\EBT (MSE) EBS GT (MSE) EGH R7 (M3B) ERS&

ERCILK, +/- . X >< o

INTYRFACE EVEN SIGNALS
SYMBOL | - - L ! FUNCTION
EOCLK | Even Data Clock: - N
R Even Red Data - . (LSB)
[=Fid EvenRedData = © = .«
[ s _Even Red Data
:R3 Even Red Data
R4 Even Red Data
I-R:5 Even Red Data
R4S Even Red Data -
ERT -1'Even Red Data (MSB) - N
ey Even Green Data (LSB) 4
EG1 Even Green Data
EG2 Even Green Data
EG3 Even Green Data
EG4 Even Green Data
EGSH Even Green Data
EGH Even Green Data
EGT7 Even Green Data (MSB)
EBD Even Blue Data (LSB)
EB* Even Blue Data
EB? - | Even Blue Data
EBD Even Blue Data
ERe Even Blue Dafa
EBS Even Blue Data
EBE Even Blue Data
EBV Even Blue Data {MSB)

[Note: 1] INTERFACE SIGNALS are loaded from LVDS-transmitter to TFT Timing
generator with LVDS sequence. (See BLOCK DIAGRAM.)
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INTERFACE (LVDY) SIGNAL TIMING PARAMETERS

FARAMETER SYMBOL | MIN TYP | MAX UNIT NOTE
Data Setup Time =u 900 - - ps at Tin=2&ns
Data Iold Time thd 900 - - ps . | Note1

[Notz 1] In the following timing waveform, the n-th edge of internal imaginary clock tcn, -

which is sampiing pesition of LVDS input data signal, is given by:
fen = (2n-1) Tin/ 14 (n=1,2,~ 7}
where Tin is period of LVDS input clock, C
For this imaginary clock edge, data setup time is tsu and data hold time is thcl

respectively.
. Tin R
:tcn_ -
LVDS input Clock |
__+ 1=5u
LVDSinput Data ]
_ L-wd_ th
n-th edge of internal imaginary clock :(gata_.sampling position)
C I"[;ILE JITTER of L¥DS CLOCK
" BARAMETER SYMBOL | MIN_ | TYP | MAX | UNIT NOTE
P-P of itter /100 cycles tcjt - - | 300 ps Note 1 o
| | Jitter rate - tcj2 - - 20 | psieycle

fluctuation of tCLK, is 0.4ns per 5nc. So that,
hes fci2 in this sphere is

[Note: 1] Please conﬁn'n tcj2 (Jitter rate), only if tgj1 (P-P of ytter/'l 00cycles) exceads BOOps '
[Addifianal explanation]

Right diagram shows the example of
YCLE JITTER of LVDS CLOCK,

According to this diagram, {CLK MiIN. is

< EZAMPLE =
CYCLE JITTER, of LVDS CLOCK

2€.00ns and tCLK MAX. is 25.42ns between
Ores and 100nc. The tcj1 (P-P of jitter / 100 %5
cytles) in this sphere is g 254
. 1j1=25.42-25.00=0.42 ns 3 3 [
~ and out of specification (300ps MAX.). g %2 ' 1
50, itis neccesary to measure toj2 (jitter rate) £ 251 M
and to judge whether it conform to above 25.0
specification. 49 , .
According to the diagram, the shamest ] 100 . 200

CYCLE 1ne ()

tej2=0.4/5=0.08 ns/cycle

aned larger than specification (20ps/fcycle MAX.).
n concluston, nommal function of the LCD module can not be assured in this case.

Tottari SANYO Electric Co., Lid.
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INTERFACE SIGNAL TIMING PARAMETERS ( DE_MODE )

PARAMETER SYMBOL | MIN TYP MAX | UNIT - NOTE

CDCLK | Frequency LK {30) 40.2 (45) MHz '

EQCLK | Duty D {0.40) 1 (0.50) | {0.60) - D=teLkifeik
Setup Time tsi (3) - - ns for DCLK
Hold Time fHt (1.5) - - " ns .

DE: Horiz, Peried tHp 690 832 | 1026 | fok

" Haoriz. DE tHDE 640 1 - 640 TBD foLk

Vert. Pericd i 780 806 900 tHP =60HZ Typ.
Vert, DE nvoe 768 768 TBD n ’

DATA Setup Time tsn () - - ns for DCLK
Hoid Time tHD ' {1.5) - - ns

[Ncte: 11 The relations between Horizental peried (tHP) and Horizontal DE (tHDE) must be

kept tHP 2 tHDE+50 [tCLK].

[Nerte: 2] 1 (Horizontal Frequency) = 14xe.

v (Vertical Frequency)

= 1Ave

[Noite 3-]:These signal fiming parameters are specified at the digital inputs of LVDS
transmitter. '

INM:RFAC:E SIGNAL TIMING DIAGRAM ( DE_MODE )

Dt:ﬂK_m_

- tox

| -
DE , RGE DATAﬁ lVlein
Viimax —o——

fwo

tir, tor

) ?CLK

W,omr

' ltCLKL = tweL
o,
b ]
R38 DATA  Invalic Datal )g_ X E ¢ X
N T
by L1 )
D& / ‘
{4 T

NAVAW

. /"J‘J.
N shrink e
"\‘1 /,,
] . i o tve ..!
< |
\\ f""'
1 2 mmeaas n-1 n
AVDE
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RELATIONSHIP BETWEEN INPUT DATA AND DISPLAY COLOR

INFUT RED DATA

GREEN DATA

BLUE DATA

LSB|MSB

™., DATA IMSB LS8|MSB

DISPLAY ORTIORBICRSIORYORTOR

;
:
:

loBeiOBS| OB4OBS| OBz 0B 1!

CHILOR ER7JERGIERS

EGY

3

8
B

(285 (W |

EB4{EBS;

ELALGK L

REFI255)

CRE:ZN(255)

BILEIE(DE5)

il T

CAN

NACIENTA

BASIC COLOR

YELLOW

VHITE

BLALK

RiEE()

mielE TRl e e e
i (E(ZfE | e
I—I-I'"IIIl—I"r'"Ir'%
i_l"l_'IIIl—l"I—Il“g
r-r-r‘:l:IIl—r'r"Irﬁ
Il‘r‘:CIIr'r'r—Il—ﬁ%
ey =
r’J:r‘II:E:rr‘r—Ir*g
rrr‘IIr“Ir‘IJ‘r‘ﬁE
=

Ll [l | e 0 ) B 4

r:—r:r:::rI'r':l:r-r—g

r-:"r“Il—IIIl—rrEg
=

r"i-r—:I.‘Ir"Ir-.;rr'
r-l"r'IIr"Ir—'Ir'r"ﬁ
i—r'r‘I:l:J—Ir'Ir‘*r—iE‘
Frr‘IIrIr—Ir—rﬁ
ol [l i A T P A P P
Ll e e i il ol Tl o ol | ol F ]

Lol |l gt 1 o3 ol v ol e |l [l ¥ ol

rirjr|x|irTiElz|eie (-
Rl Ll | gl e S Y ) i o . o i 4 ol F ol F
Lt Ll L o Pl el = of ol Pl Pl P
ol e b e
I_'I—I_II"IIII-FI“'E

REC(2)

RED

RIéD{ZSB)_

REZD(254)

RIZD(255)

BLACK

GREEN(1)

il Eall Yl oo e o e
Lol Enll il ¥ o s ol e
el e (xlzix
i |-zl |x
l—r‘J"III“
Ll [ v Ml e il s
x| -
r‘l‘l;.‘Ii_‘:‘-ﬁ
B (ol I [t Mol P T

|GREEN(Z)

Lo L L Ll i |

|l e |-
Ll el ol [l [ el ¥
r-l—r'r—r-'r-“
Eoll sl [l ol N ol ol
X {rir ||
Ll == [l [l | | o
Ll ol [l [ ol | ol ol

e

Lol T ol E ol ol (il I
3l Y ol I ol Nl il
r-r'r'r"r"r—”
e~ {1 [~ |—
Pl Pl [l Pl P

GREEN

 GREEN(253)

GREEN(254)

GREEN(255)

BLACK

BLUE()

Foull Vol Fonlt [ ol [l N
| [ q{r |-
Pl ol [ ol [l g
|l F il ol | ol [l o
r-n'—.r“r-r—r'“
r~ji—||-{~]{-
r‘rrr"f"lf_'
I—E"I‘I_I“I‘f:
e | XL (T

|-zl

i |X{Tix
rir|j—|xlx|x
rirlr|(x[xz]|zx
rjepr|lo|x<{r
Ll Yl il B [ ol 4
ol Lol all ol [l T o

Ll Eol F ol | il [l P
i | |~
[ ol | sl [l ol
ol [ [ ol Lol F o | o

BLUE(Z)

- || rioiT |

| |

. BLUE

,.
—
—
-
~
-

. BI‘.:U!E(ZES)w s

L

-
r
r-
-
-
-
€T

=

juny
=T
=
-

BlLUERS4Y | L

L

-
-
-
-
-
—
g

=L

=
b ol o
T
x
T

r
—
-
-~
-
||
~
~— | |

BLUERSS) JLJL/LjLjL]L

L

|—
-
-
-
~
—
x

xI

X
X
X
X
Xz

[Note 1] Golor(n): 'n' indicates gray scale step.

RELATIONSHIP BETWEEN INPUT DATA AND DISPLAY POSITION

Odd Evin
RIG[B|RJGBE] RED GREEN BLUE
: Odd: OR0-7, 0GO-7, OBO-7
; Even: ER0-7, EGO0-7, EBO-7
1.1 1.2 1.3 ] | 1.1279 1.1280
2.1 2.2 2.1280
3.1
IR ERREE
767.1 767.1280
768.1 768.2 | | 768.1279 | 7648.1280
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POWIZR ON/OFF SEQUENCE REQUIREMENT

Power-on Power-off
0% |, .
ov 109&j : . 109&71 -
0 <t <25ms )] bms<t2<200ms | |
o | lsec<ts
0 < {2 < B5ms r_ 0<t4<50ms .
. Vi VALIDDATA V™

LVIIS input VeM

oV v v,

. 13V
voos /
(Power ONY gv _ .
| 44 |t < 800ms (at BLTC=OPEN)

oms S to
100ms < 15 oms. <17

BLC Backlight ON \ Backight OFF [‘

ov. |

13V
VDDE \
(Power OFF) ov
N _Oms 3 to

BLIC v Backlight ON Backlight OFF

When the VDD is off, logic input must be kept 2t either low level or high impedance.

YWhen the VDDB and BLTC are off, brightness control signal BRT2 should not be

applied voltage.

Inverter (backlight] ON/QFF sequence is not related to logic sequence, however it is
recormmended to consider some timing difference between logic input as shown above.

I backlight lights on before LCD starts function, or if backlight is kept on after LCD
stoppied function, screen may look white for a moment or abnormal image may be -

displayed.

This is caused by varation in output signal from timing generator at logic input on or

off. It does not cause damage to iquid crystal molecule and driving circuit.

Tottori SANYO Electric Co., Ltd.

TM396WX-7IN31

Ver.2
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(1)

{3)

©

)

(2)

(5)

PRECAUTIONS (INSTRUCTIONS FOR SAFE AND PROPER USE)

1. \nstructions for safety :
Please do not disassemble or modify LCD module to avoid the possibility ni :

electric shock, damage of electronic components, scratch at display surface ar’
invasion of foreign particles. In addition, such activitys may resuit in fire ac:::des
due to bumning of efectronic component,

LCD module disassembled or modified by customer is out of warranty.

Please be careful in handling of LCD module with broken giass. '
When the disiplay glass breaks, please pay attention not to injure your fingers. Th
display surface has the plastic film attached, which prevents dispersion of glas,
pieces, however touching broken edge will injure your fingers. Also Lamp (Col
Cathode Fluorescent Lamp) is made of glass, therefore please pay attention in th
S3me way.

Please do not touch the fluid flown out of broken display glass. -
If the fluid should stick to hand or clothes, wipe off with soap or aicohol 1mmed|atel
and then wash it with water. If the fluid should get in eyes, wash eyes immediatel
with pure waler for more than 15 minutes and then consult the doctor.

Lamp contains mercury inside. Please follow regulatmns or rules estabhshed b
local autﬂnorny at its disposal. :

Please be careful to electric shock,

Before handl;rng LCD module, please switch off the power supply.

Since high voltzge is applied to Lamp terminal, cable, connector and mverte
circuit in operation mode, touching themn will cause electric shock

2.Instructions for des:gmng
OF

Mountmg of L.CD '

Please fix LCD module at all mounting flanges shdwn in’ this specification fc
instailation onto systemn. The used screws should have proper dimensions.
Furthermore, designing of mounting parts should be adequate so that LCD madult
is not warped or twisted, to achieve good display quality.

Heat radiation
Lamp generates heat at lighting and causes temperature rise inside system

- Therefore, designing to radiate heat like radiation slits at cabinet is recommender

to meet the specified operating temperature range for ILCD moduie.

Noise on power line

Spike noise contained in power line causes abnormat operation of driving circui:
and abnormal display. To avoid it, spike noise should be suppressed belov
+100mVp-p. {In any case, absolute maximum rating should be kept.) '

Power sequence

Before LCD moduie is switched on, please make sure that power supply and i mpuu
sighals of system, testing equipment, etc. mest the recommended puwe
sequence.

Absolute maximum rating ;
Absolute maximum rating specified in this specification has to be keptin any case
It shows the maximum that cannot be exceeded.

Exceeding it may cause buming or non-recaoverable break of e!ectmmc
components in circuit. Please make systemn design so that absolute maxirmurr
rating is not exceeded even if ambient temperature, input signal and compenent:
are varied,

Tott:nlfi SANYO Electric Co., Ltd. | TM396WX-71N31 | Ver.2 | Page 15@
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(1)

)

(%)

()

(&)

(7}

Protection for power supply :
Please study to adapt protection for pawer supply against trouble of LCD modul:
depending an usage condition of system. Fuse installed on LCD module should £
never modified. Any modification to make the function of fuse ineffective mz
cause buming or break of printed wiring board or other components at circy
trouble.

Protection against electric shock T
High voltage is applied to Lamp connector, inverter circuit and Lamp at lighting:
Please make design not to expose or be accessible to such high voltage parts t
avoid electric shock.

Protection cover and cut-off filter for ultraviclet rays .
When LCD module is used under severe condition like outdoor, !t is recommende:
to use transparent protection cover over display surface to avoid scratches an
invasion of dust and water. In addition, when LCD moduie is exposed to direct su:
light for long time, use of cut-off filter for ultraviclet rays is also recommendec’
Pleasa be careful not to get condensation,

-

3.Instructions for use and hand'l‘ir'ng

Protedtion against Static electricity
C-MOS L3I and semiconductors are easily damaged by static discharge. LCI,
module should be handled on conductive mat by person grounded with wrist stra):
efc. to avoid getting static electricity. Please be careful not to generate stati:
electricity durmg operation.

Protection against dust and stam
LCD moduie shouid be handled in c:rcumstance as clean as possible.

it is recommended to wear fingerstals or ductless and soft gloves before handling
to avoid getting dust or stain on display surface. '

Protection film for display surface

It is' recommended to remove protection film at nearly final process of assembling
to avoid getting scratch or dust. To remove film, please pick up its edge with dull:
head tweezers or cellophane tape at first and then remove film gradually taking
more than 3 seconds. If film is removed quickly, static electricity may be generatet.
and may damage semiconductors or electronic components.

Contamination of display surface '
When display surface of LCD module is contaminated, piease wipe the surface
softly with cofton swab or clean cloth. if it is not enough, please take it away witt
cellophane tape or wipe the surface with cotfon swab or clean cloth containing
benzine. In this case, please be careful so that benzine does not get in inside o
LCD module, because it may be damaged.

Water drop on LCD surface

Please do nof leave LCD module with water drop. When the display surface gets
water drop, please wipe it off with cotton swab or soft cloth immediately, otherwise:
display surface will be detericrated.

if water gets in inside of LCD module, circuit may be damaged.

Please make sure that LCD module is not warped or twisted at installation intc:
system. Even temporary warp or twist may be the cause for failure.

T

Mechanical stress

Please be careful not to apply strong mechanical stress like drop or shock to LCL
module, Such stress may cause break of dispiay glass and Lamp or may be the
cause for failure.
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{8) Pressure to display surface
Please be careful not to apply strong pressure to display surface. Such pressu @
may cause scratches af surface or may be the cause of failure. .

9]  Protection against scratch
Please be careful not to hit, press or rub the display surface with hard material lit:
tools. In addifion, please do not put heavy or hard rn:atenal on display surface, ar: |
do not stack LCD modules. Polarizer at front surface can be gasily scratched '

{10) Plugging in of connector
Plezse be careful not to apply strong stress to connector part of LCD module
plugging in or out, because strong stress may damage the inside connection. /. -
plugging in connector, place LCD moduie on the flat surface and hold the backsic -
of connector on LCD meduie. Please make sure that connector is plugged i
correctly. Insecure connection may be the cause for failure during operation.
In addition, please be careful not to put the connecting cable between cabinet ¢
system and 1.CD module at installing LCD module into system

{(11) Handling of Lamp cable and FPC (Flexible Printed Circ:urt) ,

. Please be careful not to pull or scratch Lamp cable, because Lamp or soldere
part of cable may be damaged conisequently.
Also FPC should not be pulled or scratched.

(12} Switching off before plugging in connector o
o . Please make sure that power is switched off before pluggmg in connector
If power is on at piugging in or out, cireyit of LCD moduie may be damaged. .
; - o When LCD is switched on for test or inspection, please make sure that powe:
T o supply and input signals of driving system meet the spec:ﬁed pc:wer sequenoe

('I 3) Temperature dependence of LGD display .
Response speed (optical response) of LCD display is dependent on temperature
Under low terperature, respanse speed is slower,

Also bﬂghtness and chromaticity change sl:ghtly dependlng on temperamre

(14) Siow fight-Lp of Lamp under low temperature -
Under low ternperature, start-up of Lamp gets difficult. (The time from switch-on t:
stable lighting) becomes longer.)

As characteristic of Lamp, operation under low temperature makes the life tim.
shorter. To avoid this, it is recommended to operate under normal temperature.

(U5) Condensation ‘ ‘
LCD module may get condensation on-its display surface and inside in th
circumstance where temperature changes much in short time.
Condensation can cause deterioration or failure, Therefore, please be careful ng

to get condensation.

(16) Remaining of image
Displaying the same pattern for long time may cause remaining of image eve:
after changing the pattern. This is not failure but will disappear with time.

aatt
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4. Instructions for storage and transportation

1)  Storage -
Please store LCD module in the dark place of room temperature and low hum:dn
in original peicking condition, to avoid condensation that may cause failure.

Since sudden temperature change may cause condensation, please store 4
circumstancs of stabie temperature. -

2) Stacking nurnber - .
Since excessive weight causes deformatmn and damage of carton box, pleasi

stack oniy up to the number stated on carton box for storage and transportation.

{3) Handling
Since LCD module consists of glass and precise electronic components, it will b
damaged by excessive shock and drop. Therefore, please handle the carton ba!
carefully to minimize shock at loading, reloading and transportation.
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