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1 General Specifications

TMO035KVHGO01 is a color active matrix LCD module incorporating amorphous silicon TFT
(Thin Film Transistor). It is composed of a color TFT-LCD panel, driver IC, FPC, a back light
unit and CTP (Capacitive Touch Panel) with Multi-Touch function. The mounting method is
with tape bonding . This product accords with RoHS environmental criterion.

Item Feature Spec Unit | Note

Size 3.5 inch
LCD Resolution 320(RGB) x 240 --

TFT LCD:RGB 24 bits/CCIR66/601 --
Interface

CTP:I2C
Color Depth 16.7M --
LCD Technology Type a-Si TFT --
Pixel Pitch 0.219x0.219 mm
Pixel Configuration R.G.B. Vertical Stripe --
LCD display Mode TM with Normally White --

CTP:6H hardness --
Surface Treatment

LCD Up Polarizer:Clear Type(3H)

TFTLCD | Viewing Direction 12 o’clock -
Module

Gray Scale Inversion Direction 6 o’clock --

TFT LCD: 70.08(W)x52.56(H) mm
Active Area

CTP:72.88(W) x 55.36(H) mm
LCM (W xH x D) 79.9x68.9x4.38 mm

CTP: HX8526 --
Control IC

TFT LCD:NT39016D -
CTP Touch Method Bare finger --
Number of simultaneous touches | 5 points --
Minimum Touch Area ®6 mm
Finger Touch Pitch 11 mm
CTP Structure Glass Lens - Glass Sensor --
LED Numbers 6 LEDs pcs

TIANMA MICROELECTRONICS CO,, LTD
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Weight TBD g

2. Input/Output Terminals
21 TFT LCD Pin Assignment

Recommend connector type: Kuocera elco:6240serials

No Symbol 1/O Description Remark
1,2 LED Cathode I LED Cathode Note 2-1
3,4 LED Anode I LED Anode Note 2-1
5 NC - No Connect

6 RESET | Reset

7 NC - No Connect

8 YU I NC Not used
9 XR I NC Not used
10 YD | NC Not used
1 XL | NC Not used
12 D00 | Data 00 Note 2-2
13 D01 I Data 01 Note 2-2
14 D02 I Data 02 Note 2-2
15 D03 | Data 03 Note 2-2
16 D04 | Data 04 Note 2-2
17 D05 | Data 05 Note 2-2
18 D06 | Data 06 Note 2-2
19 D07 I Data 07 Note 2-2
20 D08 | Data 08 Note 2-2
21 D09 I Data 09 Note 2-2
22 D10 | Data 10 Note 2-2
23 D11 | Data 11 Note 2-2
24 D12 | Data 12 Note 2-2
25 D13 I Data 13 Note 2-2
26 D14 I Data 14 Note 2-2
27 D15 I Data 15 Note 2-2
28 D16 | Data 16 Note 2-2
29 D17 | Data 17 Note 2-2
30 D18 | Data 18 Note 2-2
31 D19 I Data 19 Note 2-2
32 D20 I Data 20 Note 2-2
33 D21 I Data 21 Note 2-2
34 D22 | Data 22 Note 2-2
35 D23 | Data 23 Note 2-2
36 HSYNC I Horizontal Synchronous Signal

37 VSYNC | Vertical Synchronous Signal

38 CLK I Data Clock

39 NC - No Connect

40 NC - No Connect

41 VDD P power supply

42 VDD P power supply

43 SPENA | Serial port data enable signal

44 NC - No Connect

TIANMA MICROELECTRONICS CO,, LTD
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No Connect
46 NC - No Connect
47 NC - No Connect
48 NC - No Connect
49 SPCK | SPI Serial Clock
50 SPDA 1/O SPI Serial Data Input/output
51 NC - No Connect
52 DEN I Data enabling signal
53 GND P Ground
54 GND P Ground
I: input O: output P: power

Note 2-1: The figure below shows the connection of LED

6 LED

r}:—n—n—n—n—n—n—- o

Vieo Anode

‘ Viep_Cathode

Note 2-2:
Mode D(23:16) D(15:8) D(7:0) HSYNC VSYNC DEN
CCIR 656 | D(23:16) GND GND NC NC NC
CCIR 601 | D(23:16) GND GND HSYNC VSYNC NC
, NC for HV mode
8 Bt RGB | D(23:16) GND GND HSYNC VSYNC
DEN for DEN mode
) NC for HV mode
24 Bit RGB R(7:0) G(7:0) B(7:0) HSYNC VSYNC
DEN for DEN mode
2.2 CTP Pin Assignment
Pin No. Symbol Description Remark
1 VDD CTP power supply -
2 GND Ground -
IIC RESET : .
3 (INT) Interrupt line,active low -
4 SCL 12C clock input Note 1
5 SDA I2C data input and output Note 1
6 G"zgaéggTs)ET Reset pin,active low -

TIANMA MICROELECTRONICS CO,, LTD
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Note 1: On SDA and SCL there be pull-up resistors.
3. Absolute Maximum Ratings
Ta=25C
Item Symbol Min Max Unit Remark

VDD(LCD) -0.3 5 \Y
Power Voltage VDD(CTP) -0.3 7 v

LED_Cathode LED_Anode

(backlight) 0 21.6 v oV
Operating Temperature TOPR -20 70 C
Storage Temperature TSTG -30 80 T Note1

Table 3.1 absolute maximum rating
Note1: 80°C is the surface temperature of module
Electrical Characteristics
4.1 .1 Driving TFT LCD
Ta=25C
Item Symbol Min Typ Max Unit Remark

Voltage for logic voD | 300 | 330 | 360 | vV
circuit
Power supply current IDD 13 20 mA
Input  |Low Level |  VIL 0 - |o2xvbp| v |P9-D23HSYNC,
Signal VSYNC,
Voltage [High Level VIH 0.8xvDD - VDD \Y EzE.INA’SPCK’SPDA’R

Table 4.1 LCD module electrical characteristics

Note: To test the current dissipation, use “all Black Pattern”.
4.1 .2 Driving CTP

Ta=25C
Item Min Typ Max Unit | Note
power supply voltage 2.7 3.3 3.5 \Y Encd(groasgoi?\?yld be
Power supply current - 6 10 mA
|S”pUt Low Level 0 - o.3xvcc | v | RESET.SCL,SDA
ignal
Voltage High Level 0.7xVCC - VCC \

TIANMA MICROELECTRONICS CO,, LTD
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Cover Lens

=
)
OCA for Laminaticn g' oc A
18
J/ & rqucx
{t.w:rorr?:m?&:?“mm; ™ Boding Sensor
ACF Film

Teuch Serean Moduls PBA
(Sensor Chip on FPCB)

VDD
Ry R Rp
RES
INT Touch Screen Device
L= . (Client)
12C Address
VDD
GND *

Interface application

Rp=4.7K
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4.1.3 Driving Backlight

Item Symbol | Condition Min Typ Max Unit | Remark
Forward Voltage VLED IF=20mA 16.8 19.2 21.6 V
Forward Current I - - 20 25 mA Note 1
Backlight Power Consumption| WBL IF=20mA -- 384 -- mwW
Life Time - [-=20mA |10,000 - - Hrs Note 3

Table 4.1.3 LED backlight characteristics

Note 1: Iris defined for one channel LED. There are total three LED channels in back light
unit.Under LCM operating, the stable forward current should be inputted.

Note 2: Optical performance should be evaluated at Ta=25°C only.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The life
time of LED will be reduced. Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.

6 LED

r}:—n—n—n—n—n—n—j

VieD Amnode "\-"LED_Cathode

LED connection of backlight

5 .Block Diagram
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n
CTP : o 12C
DriverHX8526 [~ 3 | e tace
LCD PANEL | | R(0~T), G(O~T), B(O~T)
! Source+ Gate I
| ) I HSYNC, VSYNC
: D"ver i CLK, DEN RGB{(]:R
I i — .
| | 656/601 L'F
- ' | Grayscale Manipulation | SPENA. SPCK
3.5inch :
320 (RGB) X240 Yo | %
(RGB) : SPDA S SPI
Charge pump VCOM VDD Pevinion
| i Supply
i TCON LED_Anode,LED_Cathode
| I XLYDXRYU
“““““““““““““““““ e, LED&
LCD Driver Chip (COG) I
6.TFT LCDTiming Chart
Please refer to NT39016 data sheet for more information
TIANMA MICROELECTRONICS CO,, LTD 10
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6.1 AC Electrical Characteristics(VDD=3.3V,Ta=25C)
Tk
CLK Y Eirst Last
Tdsu :di. 24
DATA —g First I‘}PH K 2nd data X >< ‘ X Last dats 7
CLK / A \_,_/—L/ m
Twst Tt H
VSYNC \‘|r /
HSYNC —\ The & Timah —
1u_" p— Th :
DATA —(\La:l 1 data X vt uém >< X” X >——
HSYNC \ | The / w
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
CLK clock time Telk - - 357 ns CLK=28MHz
CLK pulse duty Tchw | 40 50 60 % Telk
HSYNC to CLK The - - 1 CLK
HSYNC width Thwh 1 - - CLK
VSYNC width Tvwh 1 - - Th
HSYNC period time Th 60 | 63.56 | 67 us
VSYNC setup time Tvst 12 - - ns
VSYNC hold time Tvhd 12 - - ns
HSYNC setup time Thst 12 - - ns
HSYNC hold time Thhd 12 - - ns
Data set-up time Tdsu 12 - - ns D[23:00] to CLK
Data hold time Tdhd 12 - - ns D[23:00] to CLK
DEN setup time Tesu 12 - - ns DEN to CLK
6.2 24 Bit RGB mode for 320RGBx240
TIANMA MICROELECTRONICS CO., LTD 1"
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VEYNC

R —U T TF- R

HSYNC

CLK 1
i Ded

p23D1g |
! M,

1'st data input(NTSC)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
CLK frequency Felk - 6.4 MHz VDD=3.0~3.6V
CLK cycle time Telk - 156 ns

Time that HSYNC to Ths 40 70 | 285 | CLK

6.3 8 Bit RGB mode for 320RGBx240

TIANMA MICROELECTRONICS CO,, LTD
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| f ﬂMMﬂﬂﬂﬂf I ﬂ

Defeult Ths =70 l

SLBOEEO00=00088 08
DEN i Active Area i
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
CLK frequency Felk - 27 - MHz VDD=3.0~3.6V
CLK cycle time Telk - 37 - ns

Time that HSYNC to Ths 35 70 | 255 | CLK
1'st data input(NTSC)

6.4 ITU-R BT 601

oo oy
e T TUUU LU HIWLH ﬂﬂﬂj

o Ths

DHDWL;‘_E;{_;: ————-:Z, ;bbﬂ YO ) €l \r1 :cm: v2 \_/‘c b= - - ' Y ————( rf\_ﬁ X
; i Active Areq i E
E | Total Area | i
Parameter Symbol | Min. Typ. Max. | Unit Conditions
CLK frequency Fclk - 24.54/27 - MHz VDD=3.0~3.6V
CLK cycle time Tclk - 40/37 - ns
Time from HSYNC to Ths 128 264 - CLK
1'st data input(PAL)
Time from HSYNC to Ths 128 244 - CLK
1'st data Input(NTSC)
6-51HU-RBT-656
TIANMA MICROELECTRONICS CO,, LTD 13
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S : - R et Line
o [ UL UL UL LAULUULUUTUL ]
EAV code bianking SAV code
e Y Yrfomfn o e ?rﬁr?{ Yoo eoon o s o e e -} — (-} o v e
7 4 Active
Parameter Symbol | Min. Typ. Max. | Unit Conditions
CLK frequency Fclk - 27 - MHz VDD=3.0~3.6V
CLK cycle time Tclk - 37 - ns
Time from EAV to 1'st Ths 128 288 - CLK
data input(PAL)
Time from EAV to 1'st Ths 128 276 - CLK
data input (NTSC)
6.6 3-wire serial communication AC timing
L Rddressigti Wl DAY T BELAY  HNERT Transter
SPENA _\.ﬁ;:,led:""" Ri Tcke_»é _?_ T a
bTu e Ted T
SPDA Ip1 lS;iDH ;marmszn ,fmofmgxpossDon’DﬂshDos\DoJ;Dos Dmmﬁmo‘f (1) (—
—“I_FTMHrI e
mmiisativalalalalalalaNabaNataal s
SPCK LU u JUYYYUUY Y YUY TR
b Tapck :
Parameter Symbol | Min. Typ. Max. | Unit Conditions
SPCK cycle time Tspck | 320 - - ns
SPCK pulse duty Tscdut | 40 50 60 %%
Serial data setup time Tisu 120 - - ns
Serial data hold time Tihd 120 - - ns
Serial clock high/low Tssw | 120 - - ns
Chip select distinguish Ted 1 - - us
6.7 3w I . list
TIANMA MICROELECTRONICS CO,, LTD 14
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3-Wire Register Register Description

D[15:10] Name Init R Function Description
000000b ROO 07h R/W System control register
000001k RO1 00h RW Timing Controller function register
000010b RO2 03h R/W Operation control register
000011k RO3 CCh RAW Input data Format control register
000100b R04 46h RW Source Timing delay control register
000101k R0O5 0Dh RAW Gate Timing delay control register
000110b RO8 00h R/W Reserved
000111k RO7 00h RAW Internal function control register
001000b R0O8 0gh RW RGB Contrast control register
001001k R0O9 40h RAW RGB Brightness control register
001010b ROA 388h R/W Hue / Saturation control register
001011b ROB 88h RAW R /B Sub-Contrast control register
001100b ROC 20h R/W R Sub-Brightness control register
001101b ROD 20h RAW B Sub-Brightness control register
001110b ROE 10h R/W WVCOMDC Level control register
001111b ROF Adh RAW VCOMAC Level control register
010000b R10 04h R/W VGAM2 Level control register
010001b R11 24h RAW VGAM3/4 Level control register
010010b R12 24h R/W VGAMS/6 Level control register
011110b R1E 00h R/W Reserved
100000b R20 00h RAW Wide and narrow display mode control

register

TIANMA MICROELECTRONICS CO., LTD 15
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6.8 Power on/off sequence
Power on sequence

[T T T T I [

"hmn

|
" |
VDD —/ !
STD '
) |
/ |
|
|

(3=wire command)

VDDA

Power off sequence

LILILILILILILIIJLI]T ||||

z \
STR _\ : i

VDD

(3=wire command)

VDDA | \

7. CTP Timing

Note: Please refer to HX8526-D32 data sheet for more details.
HX8526-D32 supports the 12C interfaces, which can be used by a host processor or other devices. The 12C is
always configured in the Slave mode. The data transfer format is shown in Fig 5

START  AppRESS RN ACK DATA ACK DATA ACK  aToP

condition condition

Fig 5 . 12C serial data transfer format

TIANMA MICROELECTRONICS CO,, LTD 16

Company confidential. Duplication or disclosure prohibited. All rights reserved



E TIAN IVIA TMO035KVHGO01 V0.1

e A o y - _ I
5 Slave Address "’/ L] A Command % A | Parameter | A Parameter <] AA | P

S s ! S S Address y

Slave address Write
Bawesdie | fw | 4 [ AR AB A4 AL A2 AL AR ] S b lSDA LOWD
il for Gkl + 1 bt for S I
Thiller acdres+ 1 Wi Tor FEW A= hot acknowledge(SDA HIGH)

V £ =ETART condition

A from master to slave I:I from slave to master P=STOP condition

Fig 6 . Data format of writing mode

\

CS T SRERSOREST AN Al G| W S STAEASORESS TR A | vata

7 ’,/',fgj
f/f/f/f./.f././!fff//////| f/.«’// L A //I///f

| | U bydes+ack

K read \|/
Write E—ropoated ETAAT condition n F srameters

| L I | L I |

Slerve aucness Latial -? AQ AS A4 AQ AL Al Al R
| 1 1 1 1 I 1

7 bt for address+ 1 bt for R A= acknowledge (SOA LOW

I =not acknowledge(SOA HIGH)
5= START condition

P = ETOP condition

VA from master to slave |:| from slave to master

Fig 7. Data format of reading mode

COMMAND LIST(HX8526-D32)
Standard command

{Hax) Operation Coda o7 D& D5 D4 D3 D2 DA Do Function
0 Mo oparation i} 1] 1] i} 1] [i] 0 0 -
80 Sleap IN 1 [u] o 0 [u] 0 ] ] -
81 Sleap Out 1 i} o 0 i} 1] ] 1 -
82 Sensa Off 1 i} o 0 i} 1] 1 ] -
23 |Senss On 1 0 0 0 0 0 1 1 -

Read Event 1 0 0 0 0 1 o 1 -
15t parametar Bz B30 [=h] Bza Bz7 Ba=s Bz25 B24 -
85  [2nd parameter Bz3 Bzz Bz Bzo Eia Bis Bi7 Bi6 -
3rd parameter Bi5 Bi4 Bia Biz Bid Bio B Bs -
4th parameter B7 B& Bs B4 Ba Bz Bi B -
Read All Events 1 0 0 0 0 1 1 1] -
15t parameter B31 Bao B2g Baa B27 B25 B2s5 B24 -
2nd paramster Ba3 Baz B21 B20 Big B1& BA7 Big -
3rd parameter Bi5 Bi4 Bi3 Biz Bi1 B10 Ba B -
86  |4th parameter B7 B B5 B4 B3 B2 Bi B -
5th parameter Ez E2 E1 Ed Fl P2 P1 2] =
Gth parameter Bza Baz B21 Ez0 Bia Bi8 BT Bi6 =
{n+1)th parameter B7 B& BS B4 B3 Bz B1 BO -
Read Latest Event 1 [u] 0 0 0 1 1 1 -
15t parametar B31 Bao Bag Bza Bz7 B26 B25 Bz24 -
87 |2nd parameter Bz23 B2z B21 Bzo E1a B1s B17 Bi16 -
3rd parameter B15 B4 B3 Bi2 BE11 B10 Ba B3 -
4th paramater B7 Bi5 Bs B4 B3 B2 B1 [=14] -
88 Clear Stack 1 o o ] 1 1] 0 0 -
7.2 Power ON/RESET Sequence
TIANMA MICROELECTRONICS CO,, LTD 17
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Reset should be pulled down to be low before powering on and powering down. I2C shouldn’t be used by other devices during Reset
time after IOVCC powering on (Tprt). INT signal will be sent to the host after initializing all parameters and then start to report

points to the host.

VDD I
Reset \

Tris

—

.

INT

X

IZC.-":S_:'I '><><><><j

Power on sequence

Power
Power on Time
, Irtp
e T T
E i, Tpon ,
ol Tprt i
! I'!'p—"‘. l Tvdr
b Tdr, | ! ——t—f—
et : b
v P ! b
A : o
! 1 :: i i i ——————————— : ]
= i
1Y | TN
i | oo
i / W/ \_/ N
i : |

Reset time must be enough to guarantee reliable reset, the time of starting to report point after resetting approach to the time of

starting to report point after powering on.

|
| |
Power | |
| |
RESET
|
|
INT ! /
12C/SPI X
Reset sequence
Parameter Description Min Max Units
Tris Rise time from 0.1VDD to 0.9VDD - 5 ms
Trtp Time of resetting to be low before powering on 100 (s
Tpon Time of starting to report point after powering on 300 ms
Tvdr Reset time after VDD powering on 1 ms
Tprt Reset time after IOVCC powering on 2Tris +Tvdr ms
Trsi Time of starting to report point after resefting 300 ms
Trst Reset time 5 ms

TIANMA MICROELECTRONICS CO,, LTD
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8.0ptical Characteristics

Item Symbol| Condition Min Typ Max Unit Remark
T 30 40 -
: 6B - 50 60 -
View Angles oL CR=10 50 60 — Degree |Note 2
B6R 50 60 -
Contrast Ratio CR 0=0° ~ | 500 | - Notet
Note3
Response Time Ton 25°C - 20 30 ms [NoteT
Torr Note4
. X 0.286 0.286 0.286
White 0.286 | 0.286 | 0.286
Red X 0.286 0.286 0.286
Chromaticit y Backlightis | 0.286 | 0.286 | 0.286 Note5
y Green X on 0.286 | 0.286 | 0.286 Note1
e y 0.286 | 0.286 | 0.286
Blue X 0.286 0.286 0.286
y 0.286 0.286 0.286
Uniformity u 75 80 - % |Note1. Note6
NTSC 45 50 - %

H 2
Luminance L 320 400 -- cd/m Note7
Reflectivity 4 %  |Note8
HAZE 2 %  |Note8

Test Conditions:

1. lg= 20mA(one channel), the ambient temperature is 25C.

2. The test systems refer to Note 1 and Note 2.

Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 10 Minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must
be ground when measuring the center area of the panel.

P

Photo detector

Field ltem Photo detector | Field

Contrast Ratio

500mm Luminance .
TFT-LCD Module — SR-3A 1
LCD Panel Chromaticity
1 l Lum Uniformity
. ! Response Time BM-7A 2°

The center of the screen

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

TIANMA MICROELECTRONICS CO,, LTD 19
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Normal line ®=90°
12 o'clock direction
g=g=0"
i
n'lll & -
'BL .-'l; I //,
- ET?":“L il ol

e

¥

L RN
- bt A
‘|‘ = "/»""X /
: q,‘_““:{?/____..-
= o | Ef_,/ = o
=130 // | " Active Area // »=0
1+

I
e

. FPC

~ ©=270°
6 o'clock direction
Note 3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state

Contrastratio (CR) Luminance measured when LCD is on the "Black"” state
“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.
Vwhite: To be determined  Vblack: To be determined.
Note 4: 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 (Torf) is the time between photo detector output intensity changed from 10%
to 90%.

(‘f\lhite (TFT OFF) Black (TFT ON) White (TFT OFFy

100%
90%

Photo detector output
(Relative value)

TON QFF

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L Active area length W----- Active area width

TIANMA MICROELECTRONICS CO,, LTD 20
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- L
~| |L/6 L/3 L/3
4 T ™
- N/ N/ S
= /,_\ N Y
\_/ S o/
™
>
N N N
/ ./ /
Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note 7: Definition of Luminance:
Measure the luminance of white state at center point on the CTP
Note8: Measuring equipments: DMS-501, PR-705. @550nm
Measuring condition:
- After stabilizing and leaving the panel alone at a given temperature for 30 min,
the measurement should be executed,
- Measuring surroundings: a stable, windless and dark room,
- Measuring temperature: Ta=25°C,
- 30 min after lighting the back-light.
/ Optical Stage(x,y)
o]
- Module Photo detector
PR-705
Field=1"
Center ﬁ
I 500mm
— <
Note2: conform to National standard GB2410—80 /ASTM D1003—61(1997)
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9. Reliability Test
No Test Item Condition Remarks
High Temperature _ . Note1,Note6,Note7
1 loperation Ta =+70C, 120 hours IEC60068-2-1,GB2423.2
Low Temperature _ . Note1, Note7,IEC60068-2-1
2 |operation Ta =-20°C, 120 hours GB2423.1
High Temperature Note1, Note7,Note8
3 Stgra " P Ta = +80°C, 120 hours IEC60068-2-1
9 GB2423.2
Low Temperature _ . Note1, Note7,EC60068-2-1
4 Istorage Ta =-30°C, 96 hours GB2423.1
Hiah Temperature & Note1,Note3, Note4,Note7
5 H'g o gt u Ta=+65C ~ RH=909, 120 hours IEC60068-2-78
umidity >torage GB/T2423.3
Note1,Note9
6 Thermal Shock/ -30C (30min) <80°C (30min) ,Change|Start with cold temperature
Solder Joint Life Test|Time:5min,100cycle End with high temperature,
IEC60068-2-14,GB2423.22
C=150pF - R=330(2
Air: #8KV Contact:#4KV Note2,Note5,

12 |[ESD 5times IEC61000-4-2
(Environment:15C~35C, GB/T17626.2
30%~60%.86Kpa~106Kpa)

Half Sine Wave

13 |Shock Test 60G ,6ms,tX,1Y,+Z Note2
3times for each direction

14 Drop Test(package |Height:60cm, Note2,|IEC60068-2-32

state) 1corner,3edges,6surfaces GB/T2423.8

15 |Surface hardness |6H JIS-K5600
After 4.5Kg load for 1min is applied to the
center area (1.0cm2) of the Touch panel,
the requirements in optical characteristic
and electrical characteristics shall be
satisfied.

16 |Static Load N AL plate t=1 O0mm 10x10mm  |No crack after test.

Resistance Test i _
A ubber =1 0mm,10x10mm
Y e |
| Touch Panel 2mm
| | ”
AT AP b

TIANMA MICROELECTRONICS CO,, LTD
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Use the 64g steel ( ¢ 25) ball is dropped |NO crack after test.
17 |Drop ball test on the Glass surface from 70cm height at
1time(Glass side)

+90° direction, weight:500g,

) Function is OK
non-operation

18 |Terminal Pull Test

Notes:
1. The test result shall be evaluated after the sample has been left at room temperature and

humidity for 2 hours without load. No condensation shall be accepted. The sample will not be
accepted if appear these defects:

1).Air bubble in the LCD;

2).Seal leak

3).Non-display

4).missing segments

5).Glass crack

6).CR reduction >40%

7).IDD increase >100%

8).Brightness reduction >50%

9).Color coordinate tolerance >0.05
2. The samples of these tests will not be accepted if appear these defects:

1).Air bubble in the LCD;

2).Seal leak

3).Non-display

4).missing segments

5).Glass crack
3. Each test item applies for a test sample only once, The test sample can not be used again in any
other test item.
4.For Damp Proof Test, Pure water(Resistance >10MQ) should be used.
5.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state
after resetting, it would be judge as a good part.
6 In the test of High Temperature Operation and High Temperature & Humidity Operation ,the
operation temperature is the surface temperature of module
7 High Temperature Operation. Low Temperature Operation. High Temperature Storage. Low
Temperature Storage. High Temperature & Humidity Operation. High Temperature & Humidity
Storage will be increased the test time to 1000hours in the same conditions to test out the ability of
module, and we can not guarantee that the module will not fail during 1000hours.These items test
only once
8.Thermal Shock will be changed the cycle to 1000cycles to test out the ability of module, and we
can not guarantee that the module will not fail after the test. This item test only once
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10. Mechanical Drawing

A [ B [ C [ D [ E [ _ G [ H [ _ J [ K _ L [ M [ N
1 |Leopnoermon [ svm | Rev | ocrec NuMBER DESCRIPTION | o
. TPIN NAE _ | vema| NEW | 20124228
LED Cathode
— LED_Cathode ]
LED Anode
LED Anode
2= 2
RESET
= - - — —@&382035 ]
Yu 76.9(LED 0.D) (exclude protesticve film)
XR
3 0 76 9(SENSOR O.D} Huum.ﬂm_.mmnwm.m_..pmmu ——79.5+0.3(3M1600TB-10)——— 3
o0 ————72.88(SENSOR AA)}—— —|-{0.4(SENSCOR GLASS) ——77 5+0.3(3M1600T B-10)——— ||
D01 . o PO A 71.8820.1(LENS V.A) —4.01 —~+0. 3G i AL %) = (3.42)
& -
4 o @ °© 70.08(LCD A.A) —l [-2-8(LCD) @ 0 4
T 0. 10,1 B =1 )=
e | ] 4 il -0.64(3M4929) I [
| fos _ s g F T Y A e o a |
D07 =] A A A AT L
5|2 o L | LR 4 1 4 \\\\X\\\\\\\\\\\\\\\\\\ g = 5
008 Bl |8 < |z o2 ] @ 7
A < | s = @
| oo Ol 20 2« \\\\\ 7 2 5 ]
258 3 53 7 Al € ¢
g2 lo Hlc2 &2 3M1600TE-10 Py v 2 = 8
o =l Zf 28| 8 (T=1.12mm) 7% i Ea
D15 S| 22 § o i \\\\ \\\ o o&
|28 10t 2 8% @ 5| 3M14929 |45 o, E —
o =R 4 = % (T=0.64mm) \\\\\\ A \\\\\ i
s A VL [Ty}
7 o \\\\\\\\\\\\\.\\\\\\\\\\\\\\\ - B © 7
020 A LA IS A LRI I SIS
D21 T |
D22
7] zﬂ #ua
8 [36_|rsvc = i 7 8
VSYNC T T
© P —H—1.0Max.
CLK
- NC qﬂ b (components area) ]
NC
[ 0-3:0.03—H
e fm IO, | s
4.8+0.5 15—
L wmms TP PIN DEFINITION 8205 03003 -
45 _|NC PIN No. | Definition - -
46 _|NC 1 VoD —
10 e > T o - 10
48 INC 3 | RCRESET 0219 / .o w
| l48 [spck 4 scL 0072 / Vooa 9 .
50_|SPDA 5 SOA , | s # =
i 51_|ne & [Global RESET i =L T | & 1
NM MM_M L TSU:V{‘ b 8 T | 2
HERES 4 |R|G|B oo (- @m@ a|_|<|_|_H.{ gedaogdl v ||
BIEET1=2 502005 - 28 0125
Uprsmom R
14 1.DISPLAYTYPE: ai SFT DOTS DETAIL: DETAIL: A DETAIL: B 12
b SCALE: 60:1 :
2. VIEWING DIRECTION: 1200 e
| | 3 GRAYSCALE INVERSION DIRECTION: 6:00 SCALE: 5:1 SCALE: 5:1 ||
4.LCD CONTROLLER: NT33016D
5. DRIVE METHOD:  1/320 DUTY ICONTROL DIMENTION: _
13 6 UNMARKED TOLERANCES: :03mm TIANMA 13
REFERENCE DIMENSION:£0.5mm [IETERENCE DVEMTION. _ .
| | 7. BACKUGHT: 6 CHIP-WHITE LEDS, If=20m#, V=16 8~216V IAPPROVED E roovcineer: TMO3SKVZ29 saanele | 12-@% |
8. OPERATING TEMP.: -20°C~T0°C EE CHECKED AT + NIT
14 OSTORMGE TENP: 20C-a0C - <_.w_.,“__ TP m
10, REQUIREMENTS ON ENVIRONMENTAL PROTECTION: RoHS ME CHECKED e Y GT1-00 se | 1t |14
DESIGNED NETERAL R Pace | 1n
A _ B f C ] D _ E f _ G f H _ ] _ J L f M _ N
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11.Product Inspection Criteria
11.1 Classification of defects

Major defects (MA): A major defect refers to a defect that may substantially degrade

usability for product applications, including all functional defects(such as no display,

abnormal display, open or missing segment, short circuit, missing component), outli

dimension beyond the drawing, progressive defects and those affecting reliability.
Minor defects (MI): A minor defect refers to a defect which is not considered to

ne

be able

to substantially degrade the product application or a defect that deviates from existing

standards almost unrelated to the effective use of the product or its operation, such

as

black spot, white spot, bright spot, pinhole, black line, white line, contrast variation, glass

defect, polarizer defect, etc.

11.2 Definition of inspection range

For dot defect of TFT LCD which is not X1 X2
smaller than 3 inches, dividing three areas 3 >| <s >| |«
to make a judgment (according to figure 1). i % el | P AL

s = — = hv

A area : center of viewing area ke i ]I_
B area : periphery of viewing area e il i 0
C area : Outside viewing area A Area e

For other defects, dividing two areas | i i
to make a judgment (according figure 2). po Viewing Aren ! ~1~ | V2

A zone : Inside Viewing area

B zone : Outside Viewing area Fi 1 ,

X1(AA~VA) Omm  X2(A.A~V.A): HNE Figure 2
Omm

Y1(AA~V.A): Omm  Y2(AA~V.A):

Omm

A zone: \|/iewing AreaT(VA)

11.3 Inspection items and general notes

shall be determined by mutual agreement between customer and TIANMA.
@Viewing area should be the area which TIANMA guarantees.
(B)Limit sample should be prior to this Inspection standard.

(DShould any defects which are not specified in this standard happen, additional standard

General @Viewing judgment should be under static pattern.
notes ’ s
®lnspection conditions
Inspection distance: 250 mm (from the sample) Temperature : 255 °C
Inspection angle : 45 degrees in 12 o'clock direction (all defects in viewing area should
be inspected from this direction)
Pinhole, Bright spot, Black spot, | The color of a small area is different from the
White spot, Black line, White remainder. The phenomenon doesn’t change with
Line, Foreign particle, Bubble | voltage
- The color of a small area is different from the
Contrast variation . .
Inspectio remainder. The phenomenon changes with voltage
_p : . Scratch, Dirt, Particle, Bubble on polarizer or between
n items Polarizer defect

polarizer and glass

Dot defect (TFT LCD) display

The pixel appears bright or dark abnormally when

Functional defect

No display, Abnormal display, Open or missing
segment, Short circuit, False viewing direction

TIANMA MICROELECTRONICS CO,, LTD
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Glass defect

Glass crack, Shaved corner of glass, Surplus glass

PCB defect

Components assembly defect

11.4 Outgoing Inspection level

Outgoing Inspection

Inspection conditions

Inspection

standard Min. | Max. | Unit | IL AQL
Major Defects See 9.3 general notes See 11.5 Il 0.65
Minor Defects See 9.3 general notes See 11.5 Il 1.5

Note : Sampling standard conforms to GB2828

11.5 Inspection Items and Criteria

Inspection items

Judgment standard

Acceptable number

Category A zone B zone
A ®=0.10 Neglected
Black spot,
White spot, b I B 0.10<®=0.15 2
Bright Spot,
1 | Pinhole, Foreign a C 0.15<®=0.20 1 Neglected
Particle, Particle S
in or on glass, ®=(a+b)/2( D 0.20<® 0
Scratch on glass Total defective point(B,C) 3
A W=0.01 Neglected
Black line, White W 0.01<W=0.03 5
line, and Particle %V\vlld h L=3.0
Between 0.03<W=0.05
on gléss D 0.05<W 0
Total defective point(B,C) 3
A ®=0.2 Neglected
e bI B 0.2<P=0.3 2 Neglecte
4 | Contrast P i C 0.3<®=0.4 1 d
variation a
®=(a+b)/2(mm) D 0.4<® 0
Total defective point(B,C) 3
4 Dot defect (if -LFT LQD LS smaller élgst Defect Aarea B area
TET LCD is than 3 inches :
A Bright dot 1 Neglecte
TIANMA MICROELECTRONICS CO., LTD 26
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used) Dark dot 2 d
Total 2
Bright dot 2
B Dark dot 3
Total 4
TFT LCD between LCD
Defect
3~10.4 inches Class efec Aarea | Barea | C area
Bright dot 1 1
A Dark dot 1 2
Total 4 Neglecte
Bright dot 2 2 d
B Dark dot 2 3
Total 6
Notes:
Bright dot: in R ~ G ~ B or dark display figure, the pixel appears bright.
Dark dot: in R ~ G ~ B or white display figure, the pixel appears dark.
Defect area must be less than an half size of the dot.
5 | Bubble inside cell any size none none
Scratch ,damage Refer to item 1 and item 2.
on polarizer,
) Particle on polarizer
Polarizer defect | o petween
6 | (if Polarizer is polarizer and glass.
used) Bubble, dent and A ®=0.3 Neglected
convex B 0.3<0=0.7 2 Neglecte
C 0.7<® 0
Stage surplus glass
— ° b=0.3mm
Surplus |
7 glasps Surroundling
w Should not influence outline dimension and assembling.
8 Open segment or open common Not permitted
9 Short circuit Not permitted
10 False viewing direction Not permitted
i Contrast ratio uneven According to the limit specimen
12 | Crosstalk According to the limit specimen
13| Black /White spot(display) Refer to item 1
14 Black /White line(display) Refer to item 2
TIANMA MICROELECTRONICS CO., LTD 27
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Inspection items

Judgment standard

Category(application: B zone) | Acceptabl
e number
(MThe front of lead terminals Al ast, bs1/5W, c<3mm
b
\\ >/; B | Crack at two sides of lead
terminals should not cover
w\\ /% patterns and alignment mark
5
t
@Surrounding crack—non-contact
side seal
c b_a ;/
\\ /‘/
~_ b < Inner borderline of the seal
\\
Inner border line of the
Outer border line of the
Glass Max.3
15 defect - ; defects
crack (® Surrounding crack— contact side allowed
seal
t
//
/
~ c b }/
™ | b < Outer borderline of the seal
\\
Inner border line of the
Outer border line of the
@Corner Al a=t b=30 c¢c=30
Glass crack should not cover
patterns u and alignment
mark and patterns.
\\\?\Q /
w \/ ¢
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Inspection items

Judgment standard

Category(application: B zone)

16

PCB
defect

Component soldering:

No cold soldering ~ short ~ open circuit ~
burr ~ tin ball

The flat encapsulation component
position deviation must be less than
1/3 width of the pin (Pic.1) ;

the sheet component deviation:

Pin deviates from the pad and contact
with the near components is not
permitted (Pic.2)

Component

N
— <W/2

Component

Soldering pad Lead

i?_i = y L1>0
N7

L2>0

lead defect:

The lead lack must be less than 1/3 of
its width;

The lead burr must be less than 1/3 of
the seam;

Impurities connect with the near leads
is not permitted

Connector soldering:

Soldering tin is at contact position of
the plug and socket is not permitted
No foundation is scald

Serious cave distortion on plug and

socket contact pin is not permitted

hea se Board
d
Solderingtin is not permit in this

Soldering tin is not permit in this

:]socke’:
7379
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Glue on root of the speaker receiver
and motor lead:

The insulative coat of the lead must
join into the PCB; the protected glue Glue ~—, Lead
must envelop to the insulative coat. ===

PCB Insulative coat

12. Precautions for Use of LCD Modules

12.1 Handling Precautions

12.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by
dropping it from a high place, etc.

12.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out,
be sure not to get any in your mouth, if the substance comes into contact with
your skin or clothes, promptly wash it off using soap and water.

12.1.3 Do not apply excessive force to the display surface or the adjoining areas since
this may cause the color tone to vary.

12.1.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

12.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it
with a soft dry cloth. If still not completely clear, moisten cloth with one of the
following solvents:

— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:
— Water
— Ketone
— Aromatic solvents
12.1.6 Do not attempt to disassemble the LCD Module.
12.1.7 If the logic circuit power is off, do not apply the input signals.

12.1.8 To prevent destruction of the elements by static electricity, be careful to maintain
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an optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.

b. Tools required for assembly, such as soldering irons, must be properly ground.

c. To reduce the amount of static electricity generated, do not conduct assembly
and other work under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be care
when peeling off this protective film since static electricity may be generated.
12.2 Storage precautions

10.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light

of fluorescent lamps.

10.2.2 The LCD modules should be stored under the storage temperature range. If the
LCD modules will be stored for a long time, the recommend condition is:
Temperature : 0C ~ 407C
Relatively humidity: <80%

10.2.3 The LCD modules should be stored in the room without acid, alkali and harmful
gas.

12.3 The LCD modules should be no falling and violent shocking during
transportation, and also should avoid excessive press, water, damp and

sunshine.
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13.Packing Drawing(Reference)
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TIANMA MICROELECTRONICS CO.

Packing Standards:
Quantity of products to be packa gedinacase: TBD pcs
Outlook size(Carton size): TBD

Blister
PSelectrostatic prevention

Tray
S.electrostatic prevention |:>
TBD pcs products in TBD tray \

Blister

PS.electrostatic prevention
TBD fulltrays + TBD
empty tray every box

TBD pcsin 1case

&

Package Sign:
Case Mark

Remark

BMS

P.ONo.

PartNo.

QTY
CTN No. Package Sign

TTL.CTN No.
MADEIN CHINA Care Mark

Care Mark

TBD pcs products in 1 box ’
‘ TBD boxesin1case
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14. Module Part Numbering System

T™ 035 K| |V || Z| G| |29
O © 8 @ 6 & O
NO. | Explanation
(D | TIANMA module indicating
(2) | Screen inch:043=4.3inch 057=5.7inch 070=7inch 102=10.2inch
Resolution:
480x240(Delta) A 240x400(Stripe) L
640x240(Delta) B 400x240(Stripe) M
960x240(Delta) C 480x272(Stripe) N
96x64 (Stripe) D 480x234(Stripe) O
® 128x128(Stripe) E 320x480(Stripe) P
128x160(Stripe) F 480x640(Stripe) Q
176x220(Stripe) G 800x480(Stripe) R
240x320(Stripe) H 800x600(Stripe) S
240x240(Stripe) V 1024x768(Stripe) T
320x320(Stripe) J others X
320x240(Stripe) K
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Product structure:
TSP+BL(CCFL)+FPC+M4 A
TSP+ B
BL(CCFL)+FPC+M4 C
BL(LED)+FPC+M4 D
BL(LED)+FPC+M4.Dual Display E
FPC+M4 F
M4 G
M3 H
M2 Y
M1 J
@ BL(CCFL)+FPC+M4+PCB K
BL(LED)+FPC+M4+PCB L
TSP+BL(CCFL)+FPC+M4+PCB M
TSP+BL(LED)+FPC+M4+PCB N
CTP+BL(LED)+FPC+M4 Vv
Others X
M1:Panel(array+CF)
M2:Panel(array+CF+LC)
M3:Panel(array+CF+LC+PLZ)
M4:Panel(array+CF+LC+PLZ+Driver)
Product assembly location:
Shenzheng Z
® Shanghai H
Chengdu C
Wuhan w
Product appliction:
® Industry and Automotive: G
Consume: NA
@ Series Number:
00,01,02,03..........
TIANMA MICROELECTRONICS CO,, LTD 35

Company confidential. Duplication or disclosure prohibited. All rights reserved



