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1. General Specifications

TVT1010D10F-CP_VerA

No. Item Specification Remark
1 LCD size 10.1 inch

2 Driver element a-Si TFT active matrix

3 | Resolution 1024(W) RGB x 600(H)

4 Display mode Normally Black, Transmissive

5 Pixel pitch 0.2175 (w)x 0.2088(H) mm

6 | Active area 222.72(W) x 125.28(H) mm

7 Module size 248.3(W) x150.2(H) x7(D) mm Note 1
8 | View direction ALL O’Clock
9 | Surface treatment Anti-Glare

10 | Color arrangement RGB-stripe

11 Interface LVDS

12 | Lcm power consumption 3.5W TYP
13 | Driver IC HX8282-A11+HX8696-A01

14 | Touch IC GT9271

15 | Weight TBD TYP
16 | Operating Mode IPS

17 | Color Depth 16.7M

Note 1: Refer to Mechanical Drawing.
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2. Block Diagram

LED+, LED-

009 [BUSIS e

LED Backlight

%

LVDS i i
) Source Signal 1024*3
Main
Connector
) Driver and Controller
VDD (IC HX8282-A11, HX8696-A01)
—) LVDS Signal,vDD
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3. Pin Assignment
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FPC Comnector is used for the module electronics interface. The recamended model is
FH12-40S-0. 5SH manufactured by Hirose.

1 NC - | No connect
2-3 VDD P | Power Supply
4 NC - | No connect
5 RESET I | Reset signal input Pin
Standby mode.
6 | STBYB 1| L tming somrollen,soure i il
turn off, all output are High-Z
GND P | Ground
RXINO- I | -LVDS Differential Data Input
RXINO+ I | +LVDS Differential Data Input
10 GND P | Ground
11 RXINI1- I | -LVDS Differential Data Input
12 RXINI+ I | +LVDS Differential Data Input
13 GND P | Ground
14 RXIN2- I | -LVDS Differential Data Input
15 RXIN2+ I | +LVDS Differential Data Input
16 GND P | Ground
17 | RXCLKIN- | I | -LVDS Differential Clock Input
18 | RXCLKIN+ | I | +LVDS Differential Clock Input
19 GND P | Ground
20 RXIN3- I | -LVDS Differential Data Input
21 RXIN3+ I | +LVDS Differential Data Input
22 GND P | Ground
23.24 NC - | No connect
25 GND P | Ground
26-27 NC - | No connect
6bit/8bit . mode select.
28 SELB I | SELB="0", LVDS input data is 8bit
SELB="1", LVDS input data is 6bit
29 NC - | No connect
30 GND P | Ground

www.topo-vision.com
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31-32 LED- P | LED Cathode
33 L/R I |Up/down selections Note 1
34 u/D I | Left/right selection Note 1
35 NC - | No connect

36-37 GND P | Ground
38 NC - | No connect

39-40 LED+ P | LED Anode

I: input; O: output; P: Power or Ground(OV).

Note 1: Selection of scanning mode

Setting of scan control input

UP/DN SHIR Scanning direction
GN\D VDD Up to down, left to right
VDD GN\D Down to up, right to left
GN\D GN\D Up to down, right to left
VDD VDD Down to up, left to right

Note 2: Definition of scanning direction.Refer to the figure as below:

TOP ﬂ

feE "~ T0CARGEIRE0)

I
Right
Lefi ! =
I

Bottom ﬂ
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3.1. TP Pin Assignment

FPC Comnector is used for the module electronics interface. The recomended model is
FH12-65-0. 5SH manufactured by Hirose.

1 INT 3.3V | O | TP Interrupt

2 SDA 3.3V | I/O | TP serial data input/output bi-direction pin

3 SCK 3.3V | 1 | TP High speed interface CLOCK signal input pins.
4 RST 3.3V | T | TP Reset pin

5 VCC 3.3V | P | Power for TP

6 GND P | Ground

Note I: input; O: output; P: Power or Ground(OV).
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4. Operation Specifications

4.1. Absolute Maximum Ratings

(Note 1)
Values
Item Symbol Unit Remark
Min. Max.
Power voltage VDD -0.3 4.0 V TA=25C
Operation Temperature Top -20 70
Storage Temperature Tst -30 80 T

Note1 : The absolute maximum rating values of this product are not allowed to be exceeded at

any times. Should a module be used with any of the absolute maximum ratings

exceeded, the characteristics of the module may not be recovered, or in an extreme

case, the module may be permanently destroyed.

4.2.Typical Operation Conditions
Test condition: GND=0V, Ta=25 °C

Values .
Item Symbol Unit | Remark
Min. Typ. Max.
Power voltage VDD 3 3.3 3.6 \%
Input logic high voltage ViH 0.7 Voo - Vbp V
Note 2
Input logic low voltage Vi 0 0.3 Vop Vv

Note1: Please adjust VCOM to make the flicker level be minimum.

Note 2 :DCLK,HS,VS,RESET,U/D,L/R,DE,R0-R7,G0-G7,B0-B7, MODE,DITHB.
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4.3. Current Consumption

4.3.1. Current for LCD Driver

Values
Symbol Unit Remark
Item Min. Typ. Max.
Ivdd - 60 - mA | VDD=3.3V
4.3.2. Current for LED Drive
Values
Item Symbol Unit Remark

Min. Typ. | Max.

Voltage for LED Backlight Vi 18.6 215 | 238 Vv Note 1
Crrent for LED Backlight I - 161 - mA
LED life time - 30,000 - - Hrs Note 2

Note1: VL=21.5V, I.=161mA (Backlight circuit:7 series connection, 7 parallel connection), the
ambient temperature is 25°C.

7 AT ERF KT KF ERF AT AT I
6 m*T R &RF KT KF KF KT
5 AT ARF K7 KT KRF AF AT
41 RFRF KT XF KF EF AT
3 RFEF K7 EF K7 K7 KAF
o RF EF K7 K7 KF K7 AF
1 AF RF BF KF RF AF BF
2
1. 2 i3 4 5 & z

Fig. 3-1 LED test circuit diagram

Note 2: The “LED life time” is defined as the module brightness decrease to 50% original
brightness at Ta=25°C and 1/2 rated current . The LED lifetime could be decreased if
operating I is larger than 161 mA.
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4.4.Power Sequence

a. Power on:

VDD _m?f
(/7722222722222 22 22000 0 2 0
R R R R
VSD A ¥ ¢! £ ¥ € ¥ ¥ | v ¥
e

AVDD -

L~
VGH /‘"'_f_
ucamo_f GND /
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b. Power off

— g \
STBYB ‘: 15P1 oomrnaj"d fol \ i i i
pawer off {sthndby}
W GP}PML/%V , SF'IF"EImlt %// //////%
T T
] i ] | ' ' i :
LR EEEEEEEN
P A A N
AVDDL ; i i :]\ :
AGNDH i i i i i I\ .
VGH : : : i i : ¥\
VCoMO i\ %GNDé
SO'E'J':I;E‘? | NORMAL 00 oo Low level o '
Gate | NORMAL |
DIMO | NORMAL
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4.5.LVDS Signal Timing Characteristics

LVDS mode DC electrical characteristics

Parameter Symbol Min STF;':C' [ Max Unit Condition
Differential input high ) )
Threshold voltage R , +0.1 v Ryvem=1.2V
Differential input low
threshold voltage Ry 0.1 ] , i v
Input voltage range ) | VDD-1.2+ ]
(singled-end) R 0 [Viol/2 v
Differential input comman '
MDdE Voltage HX\-‘CM |VJI}|-"IE = . VDD'12 V =
Differential input voltage | Vip | 0.2 - : 0.6 V -
Differential input leakage ; ) -
Current valiz 10 : +10 IJA
(':J\:E‘z‘n?'g"a] Operating | 1441ygs . 15 30 mA | Fclk=65MHz, VDD=3.3V
LVDS Digital Stand-by I Clock & all Functions are
B Istivds 10 50 pA stoppad

Single-end signals
' A

Single-end Signals

NINDx PINDx-NINDx=-|Vip| <R ="LOW"

+

| Differential Input Voltage
: [Viol

R NG =

PINDx

GND

Differential Singals

FPIND=x-NINDx

DN
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LVDS mode AC electrical characteristics
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Parameter Symbol —— apAG. Unit Condition
Min. Typ. Max.
Clock frequency Rixreix 20 - 71 MHz |-
| Vip |=4DOmV
Input data skew margin Trskm 500 - - pS Ryvenm=1.2V
RXFCLK =71MHz
Clock high time Tivew - 4/(7" Rxrcik) z ns z
Clock low time Tivel - 3/(7* Rxrcik) 2 ns
PLL wake-up time TempLL - - 150 us
LVDS figure
i 1/Ryroui {
PINC >< >< >.<
BN Previous Cycle . 1Cycle— -

INDx

XX

X

TenpLL

A A

XXX

Internal Clock

/1111111111711

1 Reroix

CLK J| [

DATA — —

R zpos1iming - 1
e [max)
Regeeziming

R pusaimas)

2.

Hs.nns.?l-nmf
Ragaatimas)

Ideal Strolie Position b
1 ]

Trssm

v

Taw Trznmu

Rsosimin) —
Ideal TX Pulse Position

Trawm : Receiver strobe margin
Risros @ Receiver strobe position
Tsw : Strobe width (Internal data sampling window)

>

1 1
!-— Rsnosimax)

Ideal TX Pulse Position

www.topo-vision.com
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4.6.LVDS mode data input format

o GO XXX XX = X
o COX XXX XX X X
e XXX X XX

PINC
MIKNC

bit LVDS input

o COX XXX XXX
o XXX XX

. GO XXX T
- CX XX XD

MINC

8-bit LVDS Input

sales@topo-vision.com
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4.7. Timing Characteristics of input signals

® DE mode
Parameter Symbol Spec. | Unit
| Min. Typ. | Max.
DCLK Frequency fck | 40.8 512 | 67.2 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1114 1344 1400 DCLK
HSD Blanking thb+ thfp 90 320 376 DCLK
Vertical Display Area tvd 600 Ty
VSD Period tv 610 635 ' 800 Ty
VSD Blanking tvbp+ tvip 10 35 200 Ty
Table 10.4: DE mode (1024x600)
® HV mode
Horizontal timing
Spec.
Parameter Symbol Min. Typ. Max. Unit
DCLK Freguency fclk 44.9 51.2 63 |  MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1200 1344 1400 DCLK
HSD Pulse Width thpw 1 - 140 DCLK
HSD Back Porch thbp 160 DCLK
HSD Front Porch thip 16 | 160 216 DCLK
Table 10.5: HV mode horizontal timing (1024x600)
Vertical Timing
. Spec. :
Parameter Symbol Win. [ Typ. | Max. Unit
Vertical Display Area tvd ' 600 Ty
VSD Period tv 624 635 750 | T
VSD Pulse Width tvpw 1 - 20 | Tu
VSD Back Porch tvbp 23 i T4
VSD Front Porch tvfp 1 | 12 127 | Tu

Table 10.6: HV Mode Vertical Timing (1024x600)

www.topo-vision.com
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5. Optical Specifications
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It Symbol Conditi Values Unit | R k
em ymbo ondition Min. | Typ. | Max. ni emar
®=180°(9
oL o’clock) 80 i )
. Or ®=0°(3 o’clock) 80 - -
Viewing angle
(CR= 10) o ®=90°(12 80 ] ] degree | Note 1
T o’clock)
®=270°(6
O o’clock) 80 i )
Response time -.||:°N+ - 25 35 msec | Note 2
OFF
Contrast ratio CR 800 | 1000 - - Note 3
Wx 0.27 0.32 0.37 - Note 4
Color Normal
chromaticit 0=0=0° Note 5
y Wy 0.30 | 0.35 | 0.40 - | Note 6
Luminance L 580 630 - cd/m? | Note 6
Luminance Yu 70 | 75 | - % | Note7
uniformity
The test systems refer to Note 2.
www.topo-vision.com 17/29 sales@topo-vision.com
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Note 1: Definition of viewing angle range

Normal line
6=0=0°

®=90°
12 o’clock direction

P
£
£
4

[~ i 0l
AP ) /)\UR/"
= !
[ "‘...,eB .ff //
| N
®=180° L ©=0°
7 Active Are

d LCM
®=270°
6 o’clock direction
Fig. 4-2 Definition of viewing angle

1 /
|

|

|

I

L

Note 2: Definition of Response time
The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (Ton) is the time between photo detector
output intensity changed from 90% to 10%. And fall time (Torr) is the time between
photo detector output intensity changed from 10% to 90%.

( White (TFT OFF) Black (TFT ON) White (TFT OFﬁ>

4 100%
90%

10%
0%

Photo detector output
(Relative value)

Ton A’JTOFF

Fig. 4- 3 Definition of response time
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Note 3: Definition of contrast ratio

Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black" state

Note 4: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD screen.
(Viewing angle is measured by ELDIM-EZ contrast/Height :1.2mm, Response time
is measured by Photo detector TOPCON BM-7, other items are measured by
BM-5A/ Field of view: 1° /Height: 500mm.) or CA-210.

Photo detector Normal line

T | I e=q)=oo
®=90°
12/o’clock direction
500mm //
//
®=180° / , Pl / "/ o=0°

/Kctive Area /

| / cM

®=270°
6 o’clock direction

Fig. 4-4 Optical measurement system setup

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: All input terminals LCD panel must be ground while measuring the center area of the
panel. The LED driving condition is IL=161mA .

Note 7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas(Refer to Fig. 4-5).
Every measuring point is placed at the center of each measuring area.

www.topo-vision.com 19/29 sales@topo-vision.com
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B min
B

max
L--—----Active area length  W----- Active afea width

Luminance Uniformity (Yu) =

L

S :ue L/3 L/3
‘ T T ]
bl N N
i \_/ \_/ \__/
©
<
S I ay ) )
[ \_/ e \o 7
©
<
! O () ()
' L Y ot N/

Bmax: The measured maximum luminance of all measurement position.
Bwmin: The measured minimum luminance of all measurement position.
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6. Reliability Test Items

Item

Test Conditions

Criterion

Note 1, Note3,

. Ta = C 240h
High Temperature Storage a=280 Ohrs Note 4 Note5
Low Temperature Storage Ta=-30C 240hrs o g etes
Note 4
_ _ ] Note 2, Note3
High T ture Operat Ta=70C 240h ’ ’
igh Temperature Operation a rs Note 4 . Note5
Low Temperature Operation Ta=-20C 240hrs sgi 21’ otes:
_ Note3, Note 4
Operate at High Temperature +60°C, 90%RH 240hrs

and Humidity

Note5

Thermal Shock(non operation)

-20°C/30 min ~ +70°C/30 min for a total 100
cycles, Start with cold temperature and end
with high temperature.

Note3, Note 4
Note5

Vibration Test

Sweep:10Hz~55Hz~10Hz 2G
2 hours for each direction of X. Y. Z.
(6 hours for total)

Package Vibration Test

Random Vibration :

0.015G*G/Hz from 5-200HZ, -6dB/Octave
from 200-500HZ

2 hours for each direction of X. Y. Z.

(6 hours for total)

Package Drop Test

Height:60 cm
1 corner, 3 edges, 6 surfaces

Electro Static Discharge

Contact=+/-4KV,
Air=+/-8KV,(R=330R,C=150pF), 1
sec,9point,10times/point;

www.topo-vision.com
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> Criterion:
Note 1: Ta is the ambient temperature of samples.

Note 2: Ts is the temperature of panel’s surface.

Note 3: In the standard condition, there shall be no practical problem that may affect the
display function. After the reliability test, the product only guarantees operation,

but don’t guarantee all of the cosmetic specification.

Note 4: Before cosmetic and function test, the product must have enough recovery time,
at least 2 hours at room temperature.

Note 5: A certain level of Mura (non-uniformity) of dark / black image will happen several
days after high temperature testing (H.T.T.). There is a slowly part recovery over a

long time (several months). Such a long exposure time like in H.T.T. will normally

not happen in a real application. Therefore the test H.T.T. was introduced to

simulate cycles with normal conditions in-between but with the same total

exposure time what show a significant reduced Mura.

The root cause is related to tension generated due to different amount of shrinking

in the stack of layers in the polarizer sheet. The effect is more significant on larger
displays like this size. An investigation into alternative polarizer material showed

that there is no better alternative currently available.

Note 6: The test samples should be applied to only one test item.
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A A
1. A& General Specification
10. 171PS TFT Hl ,. =
DISPLAY TYPE NOR! BLACK H ‘ H 1+
TRANSMISSIVE T -
1024 (RGB) #600 " " I "
LCD Driver IC HX8282-A11+HX8696-A01 S S - ' 7 1
RN - s
Viewing Angle (U/D/L/R) ALL (80/80/80/80) TYP 117 g =
TFT POWER SUPPLY (VDD) | MIN 3.0 TYP MAX 3.6
ttance >85%
TP Driver IC 619271 (32+18) : .
B intersace LVDS ' "= No. PIN NAME No. PIN NAME B
OPERATING TEMP —20°C™+70°C 1 21 RXIN3+
-301C"+80°C | | 2 22 GND
ATNESS <0.40 R E— ) () ) 3 23 NC
) XEBR optical ousiremnt o i s 1 4 N 24 NC
. tica equirements " o
price T . o e 5 RESET 25 GND
Item Min | Typ Max Unit -
. 6 STBYB 26 NC
580 | 630 - | cd/m .
~ 7 GND 27 NC
70 | 75 - %
DETALL B 1 \ 8 RXINO- 28 SELB
0.27 0.32 : e + )
7 ) : 9 RXINO+ 29 NC
0.30 0.35 0.40 i - ALL A s H
{ f - . GND
' — i ;| Open Shipment 10 30 m_/,_c
go 3. @} B Electronic Requirement (Ta=25° €) i ] 11 RXINI- 31 LED- C
n Max  Unit 12 RXIN1+ 32 LED-
-— - 161 - A i 13 GND 33 L/R
18.6 215 23.8  V  Structures G4G: 14| RXIN2- 34 U/D
ype: COF;IC contro 15 RXIN2+ 35 NC
a king E;:.Ef 2.8V | 0 In GND
r ght tr =85% ) BT — gl 3 e 16 36 GND
D . than 3H T I LA, ; 17 RXCLKIN- 37~ GND
itment:antiglare I 7 3 SCK (3. 3V)
5.Working environment: -20°C +70C, < A RST (3. 3V) 18 RXCLKIN+ 38
— . 6. Storage ronment: —-30°C +80C, < ,, 19 GND 39
a e erance of those parts without any notesz0.2mm 5 VCC (3. 3V)
8. Products comply with R standard. 6 GND 20 RXIN3- 40
c 7.MODULE Luminnous Test Point
o —_—
c ! 0. 20mn OUSTOMER APV | CUSTOMER | DATE | D
a DRAWN SCALE TITLE LCM OUTLINE
DFTC_CHK ur DIMENSION
mm
i - ENGR CHK TS
c 1vi.o rst Edition Issued PNW APPROVAL TVT1010D10F-CP
DWG NO PAGE
Q T o % 2 1 . TOPOVISION DISPLAY i
M 1 3 5 6
n

-vision.com
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