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TopView Product Specification

9.7” Color TFT-LCD Module
Model: TPV097HAH40PTL35

Note:1.Please contact TopView Optoelectronics before designing your product
based on this module specification.
2.The information contained herein is presented merely to indicate the
characteristics and performance of our products. No responsibility is assumed by
TopView for any intellectual property claims or other problems
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1. OVERVIEW

1.1 Introduction

The model TPV097HAH40PTL35 is a color active matrix thin film transistor (TFT) liquid crystal
display (LCD) that uses amorphous silicon TFT as a switching device. It is a Tran missive type display
operating in the normally white mode. This TFT LCD has a 9.7 (4:3) inch diagonally measured active
display area with WSVGA (1024 horizontal by 768 vertical pixel) resolution. Each pixel is divided into
Red, Green, Blue dots which are arranged in vertical stripes

1.2 Features

m 9.7 (4:3 diagonal) inch configuration
16.7M color by 8 bit input
RoHS Compliance

Halogen Free

1.3 General information

Item Specification Unit
Screen Diagonal 9.7 Inch
Active area 196.608 x 147.456 mm
Pixels (HxV) 1024x3(RGB)X768 -
Pixel Pitch 0.192 (H) x 0.192 (V) mm
Pixel Arrangement R.G.B. Vertical Stripe -
Display Mode Normally White -
Contrast Ratio (500) (Typ.) =
Response Time (20) (Typ.) ms
Input Voltage 3.7V \
Interface LVDS
Module size 210.20x164.20x4.85mm mm
Support Color 262,144
Weight TBD g
Surface treatment Hard Coating
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2. ABSOLUTE MAXIMUM RATINGS
The following are maximun values which, if exceeded, may cause faulty operation or
damage to the unit.
Item Symbol Min. Max. Unit Note
. DVDD
Digital Supply Voltage -0.3 7 W
1gal Stpply Vollag DVDD_LVDS
Analog Supply Voltage AVDD 0.5 14,85 W
Gate On Voltage VGH 0.3 42 W
Gate Off Voltage VGEL -20 0.3 W
Gate On=-Gate Off Voltage WGEH-VGL 12 40 W
MINDDO = NIND3
Signal Input Voltage PINDO ~ PIND3 0.5 5 W
MINC, PINC
Forward Current If i 30 mA
(per LED}
Reverse Vollage (perLED) VR - 5 v
Pulse forward current (per LED) Iip - 100 ma, 2.3
Operating temperaiure Topa =20 70 T 4
Storage temperature Tsig -30 a0 T 4

Nole.-

17 If the product were usaed oul of the operation and storage range, it will have quality issue.

“2) Ifp Conditions

GUHEI‘I[.

¢ Forward
[Fima, )
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Pulse Width = 10msec, Duty=1/10,
*3) Each one of LED operation must be follow diagram of Ambient Temperature and Allowable Forward

™

N
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\rithicnt Temperitun
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“4)If users use the product oyt off the environmemtal operation range ( temperature and humidity ) *
it will have visual quality .nqrorms
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LCD
Ta=25C
ITEM SYMBOL MIN TYP MAX UNIT NOTE
Digital Power Supply DVDD 2.3 3.3 3.6 v
Voltage For LCD
VID
VEM VID - 241 v Note1
) 2
Logic Input Voltage
(LVDS:IN+ IN-) VID 200 - B00 my/ Mete
VTH - - 100 mv HnEy
Mote 1
WTL -100 - - i
Analog Power Supply AVDD 9.35 0.6 TBD v
Woltage
Gate On Power Supply VGH 17 19 20 v
Woltage
Gate Off Power Supply VGEL 06 -0 o5 v
Woltage ) )
Common FPower Supply VCOM 35 (3.75) v Note2
Yoltage
) WIH 0.7 ovDD L DVDD W
Logic Input Voltage
WIL GND - 0.3*DVDD W
[Note1] | yps signal
: Lvos IN +
vl N SO T —_—
i | I _ Lvos N -

WM

[Note2] Flease adjust VCOM to make the flicker level be minimum.
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3.2 TFT-LCD Current Consumption
The following parameters are for reference only,With the actual debugging parameters as the standard

Item Symbol Condition Min. Typ. Max. Unit. Note.
Gate on Current IVGH VGH =19y - 0.5 1 mA [Mote1]
Gate off Current VGL WEL= =10V - 0.5 1 Ty [Naote1]
Digital Current IDVDD DVDD = 3.7V - 25 35 maA, [Mote1]
Analog Current 1AVDD AVDD = 9.6V - 25 35 A [Mote1]
Totsl Power PC ; 336 4785 mw [Note1]
Consumption

[N°®11 Typical: Under 256 gray pattemn
Maximum: Under Black pattern

256 gray pattern

3.3 Power and Signal sequence

Power On:

Power Off:

MGH. &

Black Pattarn

DVDD—AVDDNVGL —VGH —Video &L ogic Signal—-Backig.H{
Backlight—Video &Logic Signal— VGH—AVDDNVGL—DVDD

- =

i
|
i
1
i
{
i
|
i
i
1
i
i

VGH.
= "
AVDD AVDD.
uy jnjun oVon.

GND.

Backlight.

0<T1=10ms  T2>0ms T320mS  T4sgrms
0<T&6=10ms

T8=0ms

QN.

T9=0ms T10=0ms

o

0<T11=10ms

T5=10ms 0=<T6=10ms

)ms  T7=0ms
T12=200ms

T13=200ms
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3.4 Backlight
ITEM SYMBOL CONDITIONS MIN TYP MAX UNIT NOTE

LED current IL Ta=25t - 150 - mA
(20mAJserise)

LED voltage v o [Te=ast 16 18 19.8 v
(20mASserise)

Power consumption WL Ta=25t - 2.88 - W
(20mAJ/seriza)

LED Lifetime - Ta=251¢ 30000 Ha
F=20m#A

Remarks:

*TILED Circuit Diagram

119199
1791779

E

EE:IP.: ﬁ.n.m.l—l I":: CEHﬁIJdElI:_J

U
0
¥

L

*31 Suggestion: Using the constant current contral 1o awed the leakage light and brighiness quality issuwe.

*d) Daefinilion of Led [fetime; Luminance < |nitial lurminssce S50%.
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4. INTERFACE CONNECTION
4.1 CN1 (Input Signal)
Pin No. SYMBOL ELINCTION Note
1 WCOM Commaon vollage
2 0vDD Digital powar
3 oDvDD Digital power
4 MC Not connect
Global reset pin. Active low to enter reset state.
5 RESET Suggest to connecting with an RC reset circuit for stability.
Normally pull high, (R=10K , C=1pF)
G LPDN Wertical inversion Note 1
[ SHLR Horizontal inversion Nate 1
Standby mode, normally pull high
g STEYE STBYB="1", normal cperation
STEYB="0" timing control, source drver will turn off, all cutput
are high=Z
g GND Ground
10 MNINC MNegative LVDS differential dock input
11 PINC Pasitive LVDS differential clock input
12 GHND Ground
13 NINDO Negative LVDS differential data input
14 PIMNDO Paositive LVDS differential data input
15 GHND Ground
16 NIND Negative LVDE differential data input
17 FPIND1 Positive LVDS differential data input
18 GMND Ground
19 MWINDZ2 Megative LVDS differential data input
20 PINDZ Positive LVDS differential data input
21 GND Ground
22 MIND3 Megative LVDS differential data input
23 PIND3 Pasitive LVDS differential data input
24 GHND Ground
Ebit/Bbit mode select
25 SELB it LvDS input data is 6bits, SELE set to High
if LVDS input data is 8hits, 5SELE set to Low
26 GND Ground
27 AVDD Power for Analog Circuit
28 GMND Ground
28 VGH Positive power for TFT
a0 MC Mot connect
K} MNC Mot connect
32 VGL Negative power for TFT
33 GND Ground
34 NC Not connect
35 NC Mot connect
36 NC Mot connect
37 NC Mot connect
38 MC Not connect
39 MC Not connect
40 MC Mot connect
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[MNote1] UPDN and SHLR control junctio

#
p=i
H
p=i

SHLR UPDN Data shifting

ovDD GND Left—Right. Up—Down{default)

GND GND Right—Left, Up—Down

ovoD oVDD L fi—Right, Down—Up

GHND oDwvDD R ght—Left, Dow —Up
L

Left
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5.0 LVDS mode DC elect rical characteristics
Parameter Symbol | Min S_PY;C' Max Unit Condition

Differential input high
Threshold voltage Roorm ] ] 0.1 Vo Ryen=1.2V
Differential input low
threshold voltage Ry -0.1 ) ) v
Input voltage range VDD-1.2+
(singled-end) R 0 ) Vo2 v )
Differential input common
Mode voltage Roven Viol2 - VDD-1.2 v -
Differential input voltage | Vo] 0.2 - 0.6 ' -
Differential input leakage
Current RV =10 - +10 pA -
ayoo JigtalOperaing | s . 15 30 mA | Folk=65MHz, VDD=3.3V
LVDS Digital Stand-by Istlvds ) 10 50 uA Clock & all Functions are
Current stopped

Table 5.3: LVDS mode DC electrical characteristics

-
Single-end Signals

MIMDx

PINDx-NINDx=4Vip| <Ry ="LOW"

Ravou =

PINDx

f

| Differential Input Valtage
: Micl

GND

Differential Singals

FINDz-MIN D

oy -

Figure 5.1: Single-end signals
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-
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5.2.3 Input clock and data timing diagram

lllll

- Input clock and data timing diagram
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—524 Source output-timing-diagram<(Cascade)
s/ N/ Ne /S
p<_ < <_
Sounce output T Taw
Source output timing diagram
Measure point
'/ 5K 5K
Output ——"W AV
45P T~ 45p T~
VCOM
DE mode Output load condition
Spec. ;
m
Parameter Symbol Min. Tvp. Max. Unit
DCLK Frequency felk 52 65 71 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1114 1344 1400 DCLK
HSD Blanking thb+ thfp 80 320 376 OCLK
Vertical Display Area tvd 768 Ty
VSD Period tv 778 BOG 845 Ty
VSD Blanking tvbp+ tvip 10 38 ir Ty
DE mode (1024x768)
HV mode
Horizontal timing
Spec. :
Parameter Symbol 3 Unit
y Min. Typ. Max.
DCLK Frequency felk 57 65 70.5 MHz
Haorizontal Display Area thd 1024 DOCLK
HSD Peried th 1200 1344 1400 DCLK
HSD Pulse Width thpw 1 - 140 DCLK
HSD Back Porch thbp 160 DCLK
HSD Front Porch thfp 16 [ 160 | 216 DCLK
HV-mode horizontal timing (1024x768)
Vertical timing
i Spec. :
arameter Symbol Min. | Typ. | Max s
Vertical Display Area tvd 768 Ty
VED Period tv 792 808 B840 Ty
VSD Pulse Width tvpw 1 - 20 Th
VSD Back Porch tvbp 23 Th
VSD Front Porch tvip 1 | 15 | 49 Ty

HV mode vertical timing (1024x768)
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5.3 Output Timing
5.3.4 Vertical timing diagram DE (Cascade)
DEN B A 1 I B )
Data —— ] T
It ninm
eygﬂl DE Eling i e ==
Intereg U 1
Taby ”
ST
CLKV | | — Ll
OEV | |
Vertical timing diagram DE [Cascade) o
5.3.2 Gate output timing diagram (Cascade)
HSD ml 1
LD &= T &2 Thid _.!_I
STVIZ _ S Tish ]
CKY w = Teeks —J—I—

QEY J'—T-'m.m

Gate output timing diagram (Cascade)

5.3.3 Gate output timing diagram.(Dual gate)

HSD i

Internal
ot ] I

LD k—  Thid —IE k—  Thd —:«_|

STVI2 ek e —

CKEW e Thok F Twecky ; k— Thokv —3

OBV = Thaev Twoen = Thoew —

k—  Thoow —

f— Thoow —)

Gate output timing diagram (Dual gate)
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5.4 Color Data Reference
R DATA G DATA B DATA+
lcoLoRINPUT DATARTHERIRERI AR RYRC BT @6 G4 G4 B2 &2 G4 GO BT BF B5[B4 B3 BAB1 §o+
YRR R G =R B 834
BLACK+ O O] Ow ] Oef Qv O] Ow ] Ot | 0 e O] O] O O] O] O] O o] O] 0w ] O] O] Oe] w0
RED(255) 1] te] o] 1] te] 1o 1o [ 1] 0e] 0] o] 0o 0 oo | oo ] o] 0o e 0] o] 0e] 0o oo] oo
GREEMIZSSH J O] Ox) 0] Qe O] Do O | Q1o ] 1] 1e] 1] 12| 1] e ] 1] e Qe O] O] O] Qe O
JBASIC+ JBLUE[255) e O] O] Do O] Q) 0w | D' | Do | Owr] O] O] Oef O] O] O] 1] 1] 1¢] 1] 1#] 12 1] 14
COLOR CYAM+ O Do 0w D] Our] O O | Do | 1] 18] 191 1] 192 12 16 1= 1¢] 1] 1] 1&] 1] 1] 1+] &
MAGENTA® [ 15| 1o] 1o 1] 12| 0] 1| wfoe| o] oo oo Bel oo o] o] 1] 1| 10| W lae] 1] 12 v
VELLOW« el e o] 1] o] =] 1| 1= 1| =] 1= o] 12] =] =] 7o) 0v ] G| O] 0= | Coifotw | 0w ] o=
WHITE# fe] 1] 1] 1] 1¢] 1=] 1¢ | 1] 1¢] 1] 1¢] =] 12] 1] 1] =] =] 1] 1] 1™ ] ol 1] 1
RED ) %) ™) T [ ) ) WOYR D () R ) G Y i Y Y D Y D ) ) ) ) o
RED{1}+ Go] Gel Oo 0o oo 00 00| 10 ] Ge] Ge] 0] oo Gof 0o | 0o ] te] ol oM ] Gl 00| Go] Oo] o
RED( 2} Qo] Oa] Owr] B O] Do) 1o | O | Owr | 0w | Ow| Owr] Owf Qo | O] G 0w | G600 [0 | Ou'| Ot | Owr]| O
fRED+
4 e 4! ! * ! s 4 - i 4! +! + al l|-'4 - =t at 4! &t 4! ol - !
IREDL 254 T ] T ] 1] ] Qo] o]t | O | O] Gor | o] Ousfoiad Do | GordUt) GerY 0o | ot Oor | Q| Qoo | Ooo] Qw0
RER{255) Te] 1e] 1e ] 1] 1] te] 16 12 00 Be] Delole] Oo O le P O] 00| O Do D] O] O
GREEM[OW D] Do ] ] Do G| 0o 0o | 0o 0o 0e L] oo o] BE] GO 0e] Oe] Oe] oo O] oe] 0e] o] o
GREEN(1 MW D O Do Qe O | DPf O | D | O] O ) OF) PO [N | 1e] D) O] 00 O D) O] O] O
GREEM(Z2} O] Oe] Do B G Def O | Do) Qo f Do O] Oe] Sy 0 10| O Go] O] 0o O] 0] Qe 0o v
JGREENW L
W e lolelels N D SHolololodololololololols
GREEMIZ54 QO] Do) D f O] Oe| DR ] 0| G ) 1+ Tel e lle] 1] B¢ | 1¢) D O] O] Do) O O] D] O] e
GREEN(255W J Qe | Ov] Ow ] Ow ] Ov | Oe ] Ov il."»' Wl 1] T¢] 1] &) 19] 9] 1] O] O] O«] O] 0w 0w 0w Ow
Mﬁj-' Oe ] O] 0w ] 0o O] e f!d&. [ ;'.-' Ow | O] O] O] O] O] Do Do O O] O] Oe] Ge ] Ge] fw
BLUE( 1} O] Qo) Our | O] Owt [ O Do | D6d 0o 10 | Ot] Gw] Oof Qoo | O] O] O] e ] Ow] Oee] D] D] O] 1o
BLUE 2 o] G| o[ O [ oe] oo ol T [ 5o | O | 0o 6] oo[ 0o | o o] oo [ 0o [ oo 0o 0| 0o ] 0] O
BLUE- A
dlellbd 1A « I8 ol leleldleledleolelele]ld]lelele el
BLUEL254} Qeof Derd Ow/ Ll | O T0F] Our | Qoo ] Qo] O] Oe] Qo] O] Do Oof Ouf 1] te] 1] 1 1] 1] 1] 0o
NEE A RN EEEEEEE R

Mote :

1) Gray level:

Color(n): nis level order; higher n means brighter level.

2) DATA:

1: high, 0: low
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IKLESS IR LSE SPECIFIE
| iurens. wenmme HSD 1024%768
ECE TR ENCT
T | veoM BELE
2 | ovoo 2 | Wit E|
3 | ovon el =] 3
£ NG 3| NG
RESET 3 [ NG 10 i 3
LPD | NE 166, BEE0L LG Cmend
HLR 37 | N -.
-I_%I'HT'B | N o it Lot Bl o)
8 | GHD 0 | NG 4 LB AL A
0 | MM 40 | NG - —_—
LR 41 |
7 | GhDO 4z
[ | incn o) I I
| FINDO [
3 | GhD 45 I
| Hirao1 45 |
T | FINDH a7 I
GHO pe] 0T T
[ & | nince 43 = z 1024 4R K768
1 EGH =0 = z
EEE 51 2 : ol
(= | nircs 5 3 =
PIND3 5
= | Gho =3
[ = | sELB = o
| & | ann 3
I | AvDD ETl
[ 2 | ano = = F3A 043
B | WEH EE
AT &
FH13-305 -4, 58 \\'““-*""*
s Ok
5 - -
"L8 i -
| - 1 G [Hezel 1
Motes: g [Reflector Pllm 1
1. Ralls mist be conplied, = T [rise film leppery |
Z. MM i fication rev, number 3 6 [Prism fllo (loser) 1
1. Oraft angle 1.5° :plOq =L ﬁﬂ%ﬁﬂ@ O [liffuser film 1
4.0 ) reference dimension, CJ:critical dinension sea PN 1 [l LD Gl | 36
B.All radii without dimension R 3, Unspecified Tolerances is: >k |eml s | ra ] ; Infth i i
| Ty Light guide
Electrical-Optical Characteristies(Ta=25° C): E o 2 jtﬂﬁ ? * f 1 | Plastic housies | 1
AN wauoe]emafacnler | MERH rr FIN(E i ”Tlli:ﬁ:‘m 1 Tf:ﬂ:ﬁﬁtmﬁj
| ™ P O T T vt REV PART Ka., APPROVED BY) ECEED BY L
b VETA Jemime lissity ¥ — |1 i . ] = e = -
4 AT e e o e LED: 6%6=36 PCS fe & | K s |TPVOSTHAHAOPTLIG [ it | & | @
Hsitt Juirormisy e e | — 1 — [ & | [f=150 mA ﬁ,iz AD _xm;.l;ii!ﬁl] kbbb ok
falour conrdiata L 0, 48] — 16, SR it =3 )
Bbig o : I——r1r I -~y = SUALE WATERIAL [ 510 ouic4 2w 85 LK
T e E | W | wR  2H164. 2¢4.
BT HLH: [Forea ol nge — LG — ———r
."i_"l-ri.‘n'".'\.-r.u-l:||r|1:“|l I —|—|— uwh " @ 1:1 J%[H_EE. | Hl' NI{nllr | mm
Er il U [Rewars ool Lags Vr f—]—1—1%V -
LA 5 Hoeratie Tomperature Fuge = [ — o] AL [ e TECRIPTIES — DATE _ )
ST T 27 T 2 el | ggir | 4T EM BT i7 @& = | % 2017-08-12
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7. OPTICAL CHARACTERISTICS
Ta = 25°C, Vce=3.3V

Item Symbol| Condition | Min. Typ. Max. Unit Note
Luminance(CEN) | Lw 320 350 - edim *
Contrast CR 400 500 — (1)(2)
Tr — 6 12 msec (1)(3)
Response time
Tf — 14 20
Color gamut S 45 50 — % C light
Ry 5=0 0.620
Red Ry Normal 0.332
G, viewing 0.281
Color N Green Gy angle 0534 (1)(4)
cglr;:n::;u:lty B, -0.02 0.146 +0.02 CF (.3Iass
( ) Blue 8, 0.131 C light
W, 0.301
White
W, 0.326
B 80 85 —
Hor. _
Viewing angle Br 65 75 - 1))
(With EWV PZ) =N CR>19 75 85 —
Ver.
&b 75 85 —
Optima View Direction 9 o’clock (5)

[Mote1] Measure condition: 25T+27, 60+10%RH. underid Lux in the dark room BM=54& (TOPCOM) .
viewing angle2®, IL=260maA (Backlight current) . measurement after lighting on 10 mins,

\\

L=500mm-

1‘.—"--

[Mote2] Definition of contrast ratio:
Contrast Ratio (CR)= (White) Luminance of ON + (Black) Luminance of OFF
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[Nt 3] Definition of luminance: Measure white luminance on the point 5 as figure. 7 1
Definition of Luminance Uniformity: Measure white luminance on the point1-9 as figure.7-1
e AL = [LIMINKL{MAX)]=100

Ah
1/2
1/6

|7 ® ® ®

= | [

& | |
@ ® ® :
| |

| |

: @ ® ® :

Fig.7=1 Measuring point

[Moted] Definition of Viewing Angle(8.w),refer to Fig.7-2285 below:

[Mote5] Definifion of Response Time.(White-Black)

E":lllu-

Luminance.

%

Fig.7-3 Defindtion of Response TimelWhite-Blackjy
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8. RELIABILITY TEST
8.1. Temperature and humidity

No. Item Conditions Remark
1 High Temperature Storage Ta= +70°C, 240hrs
2 |Low Temperature Storage Ta= -30°C, 240hrs
3  |High Temperature Operation Ta= +70°C, 240hrs
4 Low Temperature Operation Ta= -20°C, 240hrs
5 |Thermal Cycling Test (non operation) |-30°C(30min)—+70°
[Nt1]:

Condition of Image Sticking test: 25 Tx2 T

Cperation with test pattern sustained for 4 hrs, then change to gray pattern immediately.

o efftar 5 mins, the mura must be dizsappearad completely .

Image Sticking  pattern _
8.2. Shock and Vibration Wid-Cray patism
TEST ITEMS CONDITIONS
2
Shock level: 980m's (equal to 100G).
Shock Waveform: half sinuscidal wave 6ms,
(Mon-operation) Mumber of shocks: +X.+Y.+Z axes for a total of nine
shock inputs,
Frequency range:8~33.3Hz
o Stoke: 1.3 mm
Vibration Yibration: sinusoidal wave, perpendicular
(Mon-operation) axis(both x, z axis: 2hrs |y axis: 4hrs).

Sweep: 2.9G,33.3 Hz -400 Hz
Cycle time: 15 min

8.3 Electrostatic Discharge

TEST ITEM |

CONDITIONS

Mote

EsD

150pF. 330 . +BkVE&L15kY air& contact test

| 200pF. 0 , +200V contact test

[MNote]l Measure

1: LCD glass and metal bezel
2: IF connector pins
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