uSHANGHAI TIANMA MICRO-ELECTRONICS TM043NVHGO01-00 V1.0

MODEL NO. :__ TM043NVHGO01-00
ISSUED DATE: __ 2013-07-30
VERSION :__Ver1.0

mPreliminary Specification
oFinal Product Specification

Customer :

Approved by Notes

SHANGHAI TIANMA Confirmed :

Prepared by Checked by Approved by
i te TIRR Xl & %2
2013/07/30 2013/07/30 2013/07/30

This technical specification is subjected to change without notice

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 1 of 26



uSHANGHAI TIANMA MICRO-ELECTRONICS TM043NVHG01-00 V1.0
Table of Contents

................................................................................................................................................. 1

RECOIA Of REVISION. ...ttt et e ettt e et 2beeesnteeeseeeeneeeenseeennes 3
1. GeNEral SPECIICALIONS. .......oociiieiii et ettt et s eeteeetes saaveeeeteeentaeens 4
2. INPUYOUIPUL TEIMINAIS. .....c..iiiieieice e ettt et st e e et e eareeeebesenenas 5
3 Absolute Maximum RatiNGS........oooouiiiiiiiii ettt et et 2eaveeeaees 6
4 Electrical CharaCteriStiCS. ........c.uiiiiiiiiiice ettt seeesnaeeneeens 6
4.1DrVING TET LCD PANEL.....o ettt ettt et e et e et e esanee e 6

A2 DFVING CTP..ceoieeee ettt et et e e e tee e etaeesaveeetaeen veesnvesenses sareeeareeenens 7

4.3 Driving Backlight..........coooiiiiii e b e 7

4.4 BIOCK DIaQram.......cooiiiuiiiiiieciie ettt evee ettt sveeeteseetveesveseaneesaseesnvnsen seeadhees s ihime e es s bl 8

5. INterface tIMING........ooouiiiiece ettt vee v aEneeabe e e s s s b ae e e s 9
5.1 Input Setup TimiNg SeHiNG......ccoooiiiiiii b et e 9
5.2Data INPut FOrMAL.........oooiiie et e Eir e et Ba e e ees s S eeeveeeens 11

5.3 POWEr ON/OFF SEQUENCE.........ccooviiiiiieeiieciee ettt eree e veeeas B e va s e etaeeeveeaare aens 14

5.4 CTP TiMING...uetiieiieeeiiiie ettt ee e e e s e e s e e eeeeee e esan s SEErne e s S e e e esssseeeeeeeeenesnnns 15

6. Optical CharaCteriStiCs...........cocuiiiiiiiiiiiiicricececeeeeece s e e 19
7. Environmental / Reliability TeSt........c.ooooiiiiiiii e B o 22
8. Mechanical Drawing..........cccoovuiioiiiioiiiiiieeie e sl it cevee et 23
9. PacKing DraWing......c.c.couioiiiiieieeieeeeie ettt ettt ettt et st et neen 24
10. Precaution for Use of LCD MOQUIES...........cccuiiiiiiiiriiiiae i ettt 25

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 2 of 26



uSHANGHAI TIANMA MICRO-ELECTRONICS TM043NVHG01-00 V1.0
Record of Revision

Rev Issued Date Description Editor

1.0 2013-07-30 |Preliminary release. Wallace.Jiang

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 3 of 26



SHANGHAI TIANMA MICRO-ELECTRONICS TM043NVHGO01-00 V1.0

1. General Specifications
Feature Spec
Size 4.3 inch
Resolution 480(RGB) x 272
Interface RGB 24 bits
CTP:12C
Color Depth 16M
Technology Type a-Si
Pixel Pitch (mm) 0.198x0.198
Pixel Configuration R.G.B. Vertical Stripe
Display Mode TMwith Normally White
Surtace Treatment ngggrizemnti-elare(3H)
Display Spec. Viewing Direction 6. 0’clock
Gray Scale Inversion Direction 12 o’clock
Active Area(mm) LCD595.04x53.86
CTP:97.44(W) x 56.26(H)
LCM (W x H x D) (mm) 113.44x71.46x4.55
CTP Structure Glass Lens—Glass Sensor
CTP Touch Method Bare finger
Number of simultaneous touches 5 points
Minimum Touch Area(mm) P6
Finger Touch:Pitch(mm) 13
N TFTLCDIXETA
LED Numbers 10 LEDs

Note 1: Viewing direction for best image quality is different from TFT definition, there is a 180
degree shift.

Note 2: Requirements on Environmental Protection: Q/S0002

Note 3: LCM weight tolerance: £ 5%

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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2. Input/Output Terminals
21 TFT LCD Pin Assignment

No Symbol /10 Description Remark

1 VLED- P [Back light cathode

2 VLED+ P |Back light anode

3 GND P |Ground

4 VDD P  [Power supply

5 RO | |Data input

6 R1 I Data input

7 R2 I Data input

8 R3 | |Data input

9 R4 | |Data input

10 R5 | |Data input

11 R6 I Data input

12 R7 I Data input

13 GO | |Data input

14 G1 I Data input

15 G2 | |Data input

16 G3 | |Data input

17 G4 I Data input

18 G5 | |Data input

19 G6 | |Data input

20 G7 | |Data input

21 BO I Data input

22 B1 | Data input

23 B2 I Data input

24 B3 I Data input

25 B4 I Data input

26 B5 | |Data input

27 B6 | -~ |Data input

28 B7 | |Data.input

29 GND P |Ground

30 DCLK | Qlock for input data. Data latched at rising edge of this
signal.
Standby mode.

31 DISP I DISP =“1”: Normally operation.
DISP =“0": Standby mode.

32 HSYNG | Horizontal sync input with negative polarity. If unused,
please pull high level.

33 VSYNC | Vertical sync input with negative polarity. If unused,
please pull high level.

34 DE | |Data input enable. If unused, please pull low level.

35 NC --  |No connection

36 GND P  |Ground.

37 X R -- |No connection

38 Y B --  |No connection

39 X L --  |No connection

40 Y T --  |No connection

Note: I--Input, O--Output, P--Power/Ground

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Table 2.1 Input Terminal Pin Assignment

2.2 CTP Pin Assignment

Pin No. | Symbol 110 Description Remark
1~5 GND P Groud
6 VCC I/0 CTP power supply
7 INT P External interrupt to the host

8 WAKEUP I/O External interrupt from the host

9 SCL 0 12C clock input

10 SDA P I12C data input and output

3 Absolute Maximum Ratings
3.1 Driving TFT LCD Panel
GND=0V,Ta=25C

Item Symbol Min Max Unit Remark
Supply Voltage VDD -0.3 4.0 \%
Back Light Forward
Current ILep 25 mA |Foreach LED
Operating .
Temperature Topr Y 70 C
Storage Temperature Tst6 =30 80 T

Note1: The parameter is for driver IC (gate driver, source driver) only.
Note2: Signals include R0O~R5, GO~G5, BO~B5, DCLK, DISP, HSYNC, VSYNC, DE
Table 3.1 absolute maximum rating

4 Electrical Characteristics

4.1 Driving_; TFT LCD Panel GND=0V, Ta=25C
Item Symbol Min Typ Max Unit Remark
Supply, Voltage VDD 3.0 3.3 3.6 \%
RO~R5, GO~G5,
Input Signal Low Level Vi 0 0.3xvDD Vv B0~B5. DOLK,
Vol DISP, HSYN
oftage | igh Level Vi 07xVDD | - VDD Y, vsSYNCSDEC’
Output Low Level VoL - - 0.2xvVDD \Y
Signal
Voltage High Level Vo 0.8xvDD - VDD \Y

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Black Mode
. w

(Panel+LSI) (60Hz) 74.0 m
Power Consumption Standby 50 uW Note1

Mode
Note1: To test the current dissipation, use “all Black Pattern”.

Table 4.1 LCD module electrical characteristics

4.2 Driving CTP
(Ta=25C,VDD=3.3V)
Item Min Typ Max | Unit | Note
power supply voltage -- 3.3 -- V 5&2:"18;0‘:’:\7;‘ ld be
Power supply current - 20 - mA. |One finger on sensor
Sleep mode - 2 - mA
Respond time - -- 200 ms

Note1: All current measurement is average current.

4.3 Driving Backlight

Item Symbol Min Typ Max Unit Remark
|Channel [channel N 20.0 25.0 mA Note 1
Forward Voltage VeL -- 16 - \Y
[Backlight Power Consumption WaL -- 640 -- mW
|Life Time - 10,000 (20,000) - Hrs Note 3

Note 1: Iris defined for one channel LED. There are total two LED channels in back light unit

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.

Table 4.2 LED backlight characteristics

H A H e H A H el H o
H A H I H ol H o~ H I

VLED+

Figure 4.2 LED connection of backlight

VLED-

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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4.4 Block Diagram

VCOM

TCON

DC/DC

R[7:0]. G[7:0]. B[7:Q

[—]

12C
interface

Jad

VSYNC. HSYNC,
DE. DCLK. DISP

VDD,GND

VLED+. VLED-

LCD Panel
Source + Gate
Driver
4.3 inch
480(RGB)*272
Grayscale
Manipulation
Voltage
BLU —

Figure 4.3 LCD Module Diagram

Data
bus

Control
signal input

Jdd

Power

BLU
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5. Interface timing
5.1 Input Setup Timing Setting

5.1.1 Input Setup Timing Parameter Setting
VDD=3.3V Ta=257C
Normal Write Mode

Parameter Symbol Min Typ Max Unit Remark
DCLK Cycle Time Tow 66.7 - - ns
DCLK Pulse High Width Towh 26.7 - - ns
DCLK Pulse Low Width Tow 26.7 - - ns
DE Setup Time Tdes 10 - - ns
DE Hold Time Tden 10 - - ns
HSYNC Setup Time Ths 10 - - ns
HSYNC Hold Time Thh 10 - - ns
VSYNC Setup Time Tuhs 10 - - ns
VSYNC Hold Time Tuhh 10 - - ns
Data Setup Time Tas 10 - - ns
Data Hold Time Tdn 10 - - ns
DISP Setup Time Taiss 10 - - us
DISP Hold Time T ish 10 - - ms

Note 1: t=t=2ns.t, t; is defined 10% to 90% of signal amplitude.
Note 2: For parallel interface, maximum clock frequency'is 15MHz.
Table 5.1 Input Setup Timing Parameters Requirement

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 9 of 26



uSHANGHAI TIANMA MICRO-ELECTRONICS TM043NVHGO01-00 V1.0

5.1.2 Input Setup Timing Diagram

vSyne —————| 0 —
taish

DISP oooof | XL 0:7*VDDIO
VSYNC

0.3*VDDIO 0.3*VDDIO
Hyn~§C ———————, - —mMmMmMmMmm—

0.7*VDDIO

DCLK
HSYNC

0.3*VDDIO\.__ths ton { 0.3*VDDIO

DCLK 0.3*VDDI m m

tPW
twn, - bw
DCLK 0.7%VDDIO
i [w ...... J—\_/

Lt tar )
R[7:0]
G[7:01". invalid OTVDBIO N e invalid
B[7ZO] 0.3*VDDIO

taes tden
DE 0.7*VDDIO &).7*VDDIO

Figure 5.1.2 Input Setup Timing Diagram

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.2 Data Input Format

5.2.1 Data Input Timing Parameter Setting

Parameter Symbol Min Typ Max Unit Remark

DCLK frequency feik -- 9 15 MHZ
HSYNC frequency 1/th -- 17.14 -- KHz
VSYNC frequency 1/t - 59.94 - Hz
Horizontal cycle th 525 525 605 DCLK
Horizontal display period thd 480 DCLK
Horizontal pulse width thp 2 41 41 DCLK
Horizontal back porch thb 2 2 41 DCLK
Horizontal front porch tht 2 2 82 DCLK
Vertical cycle ty 285 286 399 HSYNC
Vertical display period tvd 272 HSYNC
Vertical pulse width tvp 1 10 11 HSYNC
Vertical back porch tvb 1 2 11 HSYNC
Vertical front porch 1%i 1 2 227 HSYNC

Note 1: Unit: CLK=1/fcik , H= th,
Note 2: Itis necessary to keep typ+tw=12 and thp+tn= 43 in.sync. mode. DE mode is unnecessary to keep it.

Table 5.2.2 Data Input Timing Parameters Requirement

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.2.2 Data Input Timing Diagram

5.2.2.1 Data Input Timing Diagram under SYNC Mode

VSYNC

HSYNC

HSYNC

R[7:0]
G[7:0]
B[7:0]

HSYNC

DCLK

R[7:0]
G[7:0]
B[7:0]

SYNC MODE

ty

.....

Invalid

1st line 2nd ling 3rd line

last line

Invalid

Thp Thp ‘ Tha

e

Invalid

Ist 2nd
pixel  pixel

Invalid

last
pixel

Figure 5.2.1 Data Input Timing Diagram Under SYNC Mode(DE="L")

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.2.2.2 Data Input Timing Diagram under DE Mode

DE MODE

e 1 I L] L

R[7:0]

G[7:0] Invalid 1st line 2nd ling 3rdlineg] X =~ ottt last line Invalid
B[7:0]

peLK e NN {T

1/t¢ ‘ ‘

DE
R[7:0
Sl Tvalid XX ] Tvalid
B[7:0]
1st 2nd last
pixel  pixel pixel

Figure 5.2.2 Data Input Timing Diagram Under DE Mode(VSYNC/HSYNC="H")

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.3 Power ON/OFF Sequence

5.3.1 Power ON Sequence

VDD

>5ms

RESET

>lus

DISP

VSYNC —— 1 2] 3 4|5 6 || 7 sl ollw]lu]l || = m

Source
Output

Invalid Blank data Normal Display

BLU

Figure 5.3.1 Power on sequence

5.3.2 Power OFF Sequence

VDD

RESET

DISP

VSYNC 1 2 3 4 5 6 7 8 9 10 11
- Valid Blank data

BLU

Figure 5.3.2 Power off sequence

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.4 CTP Timing

12C interface

FT5306 supports the 12C or SPI 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 as below

ﬂn/xmxx/

r=]

MZE

acknowledgemen

SIQI'I-EI from slave

byte oo

L X

t acknowledgement
signal from receiver

mplete,

intermupt within slave

clock line held low while
interrupts are serviced

l.-1 I
[55] |

——
gw

—_ —

L SrJ ACK s
START or STOP ar
re :-E'E'.E'd START repeated START
condition condition
I12C serial data transfer format
SLV addr Data[n] Data[n+1] Data[n+2]
o EEE— P P
E A[6:0] WC|  WD[T0] |[€] WD[T0] C| wpz0] [C[P |
12C master write, slave read
SLV addr Datal[n| Data[n+1] Data[n+2]
P P P
'S AJ6:0] R| C|  WD[70] C|  WD[7:0] Cl WDl [P |
I2C master read, slave write
Parameter Unit Min Max
SCL frequency KHz 0 400
Bus free time between a STOP and START condition us 4.7 4
Hold time (repeated) START condition us 4.0 \
Data setup time 1s 250
Setup time for a repeated START condition us 4.7
Setup Time for STOP condition us 4.0 \

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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5.4.2 Power ON/RESET Sequence

Reset should be pulled down tobe low before powering on and powerning down. 12C shouldn’t be used by other devices during Reset
time after IOWVCC powering on (Tprt). INT signal will be sent 1o the host after indrializing all parameters and then start to report
poanis o the host.

L Tris
T
.
1 1
] 1
1 ¥
P
L
i
v
Fower "
Power on Time
, Irip
e =
E i, Tpon
Pl Tprt !
N | Tvdr
bt Tvdr, | ! —————
P : b
R | N
U | L
Reset )\.: i i I‘/fi i - \!:
i | v
INT i "y S [
il i e
12C/SPI W : X (S —

Power on sequence

Reset time mmst be enongh fo guarantes reliable resef, the fime of starting to report point after resetting approach to the time of
starfing to report point after powering on.

Power ; : i
RESET
!
INT v/ N/
12¢/SPI X X

Reset sequence

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Parameter Description Min Max Units
Tris Rise time from 0.1VDD to 0.9%DD - 5 s
Trtp Time of resetting to be low before powering on 100 - (5
Tpon Time of starting to report point affer powerig omn 300 -- ms
Twidr Feset time after VDD powearing on 1 - s
Tpat Reset time after IOVOC powering on ITris +Twdr -- ms
Trsi Time of starting to report point affer resefting 300 -- ms
Trsi Eeset time 5 - ms

5.4.3 CTP INSTRUCTION DESCRIPTION(More information refer to FT5306 datasheet)

Address | Name Bitr | Bitg | Bith | Bid | Bit3 | Bit2 | Bit1 | BitD :DSt
ccess

Op,00h DEVIDE_ MODE Device Made[2:0] RwW
Cp,01h GEST_ID Gesture ID[7:0] R
Op,02h TD _STATUS Number of touch points[3:0] R
Op,03h TOUCH1_XH H‘,@ Bt 1« Touch X Position[11:8] R
Cp,04h TOUCHT_XL it Touch X Position[7:0] R
Op,05h TOUCHT ¥H st Touch 1D[3:0] 1=t Tauch Y Positian[11:8] K
Op,06h TOUCHT ¥L st Touch ¥ Position[7:0] R
Op,07h Reserved

Op,08h Reserved

Op.09h TOUCH2 XH ]%J:ag e 2nd touch X Position[11:8] R
Op,0AR TOUCHZ XL Znd touch X Position[7:0] R
Op,0Bh TOUCHZ YH 2Znd Touch [D[3:0] 2Zna Touch Y Position[11:8] R
Op,0Ch TOUCHZ YL Znd Touch Y Paosition[7:0] K
Op,0Dh Reserved

Op,0ER Reserved R
Op,0Fh TOUCH3 XH ﬁi;g Event 3 Touch X Position[11:8] R
Cp,10h TOUCH3 XL 3st Touch X Position[7:0] R
Op,11h TOUCH3 YH 3=t Touch 1D[3:0] 3=t Touch Y Position[11:8] R
Op,12h TOUCH3_ YL 3st Touch Y Position[7:0] R

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Op,13h Reserved

Op,14h Reserved

Op,15h TOUCH4 XH ‘éj‘ag B 4aTouch X Position[11:8] R
Cp,16h TOUCH4 XL 45t Touch X Position[7:0] R
Cp,17h TOUCH4_YH 4« Touch ID[3:0] 4« Touch Y Position[11:8] R
Op,18h TOUCH4 YL 4 Touch Y Position[7:0] I
Op,19h Reserved

Op, 14D Reserved

Op.1Bh TOUCHS XH Ei‘aq Event £ Touch X Position[11:8] R
Cp,1Ch TOUCHS_XL 5t Touch X Position[7:0] R
Cp,1Dh TOUCHS _YH 5et Touch 1D[3:0] St Touch Y Position[11:8]

Cp,1ER TOUCHS YL bt Touch Y Position[7.0] R
Op,1Fh Reserved

Op,20h Reserved

Op.21h TOUCHE XH Bs Event Flag Bzt Touch X Position[11:8] R
Op.22h TOUCHE_XL B+t Touch X Position[7:0] R
Op,23h TOUCHE YH Bst Touch 1D[3:0] Bt Touch Y Position[11:8] R
Op,24h TOUCHSB_YL Bst Touch Y Position[7:0] R
Cp,25h Reserved

Op,26h Reserved

Cp,27h TOUCHT_XH Tst Event Flag Tst Touch X Position[11:8] R
Op,28h TOUCHT_XL T=t Touch X Position[7:0] R
Cp,29h TOUCHT_YH Tst Touch 1D[3:0] T« Touch Y Position]11:8] R
Op,2Ah TOUCHT7 YL 7st Touch Y Position[7:0] R
Op,2Bh Reserved

Op,2Ch Reserved

Op,2Dh TOUCHS XH 8st Event Flag Bzt Touch X Position[11:8] R
Op,2Eh TOUCHS_XL 8st Touch X Position[7:0] R
Op,2Fh TOUCHE_YH 8= Touch ID[3:0] 8=t Touch Y Position[11:8] R
Op,30h TOUCHB_YL 8:t Touch Y Position[7:0] R

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Op,31h Reserved
Cp,32h Resenved
Op,33h TOUCHY_xH Y« Event Flag 9=t Touch X Position[11:8] R
Op,34h TOUCHS_ XL 9« Touch X Position[7:0] R
Op,35h TOUCHS YH Gt Touch 1D[3:0) 9=t Touch Y Position[11:8] R
Op,36h TOUCHS YL 9st Touch Y Position[7:0] K
Op,37h Reserved
Op,38h Reserved
Op,3%9h TOUCH10_XH 10« Event Flag 10=t Touch X Position[11:8] R
Op,3AN TOUCH1D_XL 10= Touch X Position[7:0] R
Cp,3Bh TOUCH10_YH 10 Touch ID[3:0] 10« Touch Y Position[11:8] R
Op,3Ch TOUCH10_YL 10= Touch ¥ Position[7:0] R
Cp,30h Reserved
Crp,3EN Reserved
Op FER LOG MSG CNT | The log MSG count R
Op.FFh LOG_CUR _CHA . Currenlt character of.iog message, will point to the next R
character when one character is read.
6. Optical Characteristics
Item Symbol | Condition | Min Typ Max Unit Remark
0T 60 70 -
. 6B - 40 50 -
View Angles oL CR=10 ) 70 — Degree [Note 2
BR 60 70 -
Contrast Ratio CR 0=0° 400 500 -- Note1. Note3
Response.Time Ton 25C -- 20 30 ms Notef
Tore Note4
. X 0.265 | 0.315 0.365
White y 0.285 | 0.335 | 0.385
Red X 0.531 0.581 0.631
Chromaticity y Backlight | 0.295 | 0.345 | 0.395 Eote?
Green X is on 0.298 | 0.348 | 0.395 ote
y 0.531 0.581 0.631
Blue X 0.103 0.153 0.203
y 0.045 | 0.095 0.145
Uniformity U 75 80 -- % |Note1. Note6
NTSC - 50 - % Note 5
Luminance L 210 260 - cd/m? |Note1. Note7

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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Test Conditions:

1. Ir= 20mA(one channel),the ambient temperature is 25°C.
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 5 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.

Photo detector 7 i ltem Photo detector | Field
. Contrast Ratio
Field ! _

' Luminance
: — SR-3A 1°
| Chromaticity
i 500mm ) :

TFT-LCD Module : Lum Unifomigg
i 1 LCD Panel Response Time BM-7A 2°

L

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).

$=00"
12 o'clock direction

2k

Normal line
§==0"

FPC

=707
6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (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

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 20 of 26



SHANGHAI TIANMA MICRO-ELECTRONICS TMO043NVHG01-00 V1.0
“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 OFFy

100%
90%

Photo detector output
(Relative value)

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
L
N8} z
S L/6 L/3 Il #3
=
. T T
. \_) L \_/
N
LT - ' 7oy
G / \_/ /
(&8l
kg
) T ' e
L N Noescl

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.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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No Test ltem Condition Remarks
High Temperature _ . Note1
1 loperation Ts =+70C, 240 hours IEC60068-2-1,GB2423.2
Low Temperature _ . IEC60068-2-1
2 |operation Ta =-20'C, 240 hours GB2423.1
High Temperature _ . IEC60068-2-1
3 Storage Ta =+80°C, 240 hours GB2423 2
Low Temperature _ . IEC60068-2-1
4 Storage Ta =-30°C, 240 hours GB2423 1
Storage at High Note2
5 |Temperature and Ta=+607C, 90% RH max,240hours  [IEC60068-2-78
Humidity GB/T2423.3
Thermal Shock -20°C 30 min~+80°C 30 min, Start Wgh colgemperature,
6 (non-operation) Chanae time-5min. 100 Cvcle End with high temperature,
9 ~omin, y IEC60068-2-14,GB2423.22
C=150pF,R=330Q,5point/panel
Air:+8Kv,5times;

7 |ESD Contact:+4Kv,5times Igg/?rﬁ%gg-zz
(Environment:15°C~35C, '
30%~60%.86Kpa~106Kpa)

Frequency range:10=55Hz
Stroke:1.5mm

8 |Vibration Test Sweep:10Hz~55Hz~10Hz IGEE? /?%912?3—%06
2 hours for eachidirection of X.Y.Z. '

(6 hours for total)
. Half Sine Wave

9 '(\,’\'leocnhg’;)'fa' Shock 160G 6ms, +X,+YZ oot
3times for each.direction '
Height:60cm, IEC60068-2-32

10 |Package Drop Test 1corner,3edges,6surfaces GB/T2423.8
Random Vibration:

I 0.015G*G/Hz for 5-200Hz,

11 |packege Vioration \ g4g/0ctave from 200-500Hz o uos2-34
2 hours for each direction of X,Y,Z )

(6 hours for total)
Note1: Ts:is the temperature of panel’s surface.

Note2: Tais the ambient temperature of samples.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS

8. Mechanical Drawing

A B [ C f [ E [ F [ G [ H [ I [ K f L] M ] N
NO. [PIN NAME]| A REV JC/EC NUMBER DESCRIPTION DATE
3 DvDD
4 DVDD
= T ro 113.44£01(COVER OD)
6 R1 4.80 103.84(SENSOR 0.D)
Mw mw 97.44(SENSOR_A.A
9 | R4 810 96.0401(CIVER VA 452050
£ +| ;
% mm ERRPENE 95.04(LCD AA 0.70£0.05¢COVERY  4.17 105.50+0.30 Module Outline
< o 0.30 e < .
2 | R7 o 3 - ’ & Printin M
13 [ o oL e , W > 9 [
14| Gl 7 o
15 G2 ﬁ m
b | 3 2 , 2 7
17 | 4 alalg 3. f = XXXXXXXXX
=g < = 3
1B 1 G glolz b 480(RGB* 272001
19 | 66 9e3 2 g ots s
20 | o7 SR 7% il 3
ldly =23 =
21 | B0 3¢ 3 gl 2 =
22 | Bl b= 8B i o
- fisl e <
23 | B2 =8 TR ! =
24 | B3 = | W T
25 | B4 : ﬁ -
2 | B5 & 17 C ?
27 | B6 N ] ] | 3 [N -
28 | B7 & B .
29 | anp o v z
! i
e g i & ] 0306003 g g
31 | DIsP N , 3040, gz
32 | HSYNC T ! a4 g
33 | vSYNe i Comtactive sie Protactive side White line e
34 | DE I
35 | uD 40 i Y o30t003
36 NC 7
37 |GND
38 ToND PIN DESCRIPTIEHg3:050 2050£0.10
39 |NCCTP_R) BN NGl DEFINITION 4844015 _ _
40 [NC(TP_D 1 o0 V=035400 S=01540.0
41 [NCTPL 5 oD
22 [NCaP_U) 3 oD
43 [ SCL 4 GND
44 | SDA S GND
45 | CS 6 VID
46 | VLED- 7 INT i 0.50+0.0
47 | VLED+ 8 VAKELP CIRCUIT DIAGRAM S
48 | GND o StL E PO.5*(40-1)=19,50+0.03
49 | GND 10 Sha G
50 | GND DETAIL A
NDTES: SCALE: 41
1Display TFT;
2 View Direction : 6:00 o’clock
3.General Tolerance:+0.20;
4.Driver 1C: HX8257A
3. Opening Temperature:  -20°C-70°C; CONTROL DIMENTION: 7 —
mg‘,omm amsumggﬁ@ -30°C-80°C; ) EFERENCE DIMENTION: 7 ¢ ) .l—u—>zg>
6Requirements on Environment Protection: 0/S0002.
7. Recommended Case Open Area should be less than Module V.A IAPPROVED:| Chen dekai 2013.06.18 TMD43NVHG01-00 3rol ANGLE] ‘W‘@
LCM UNIT m
CHECKED:
Chen donghua| 20130618 YeTI00 st | 1
DESIGNED: | Lu Hu 20130618 TMO43NVHEO1-00 pace | 11
A B [ C f D f E [ F [ G [ H [ I [ J [ K f L [ W [N
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9. Packing Drawing
9.1 Packaging Material

No Item Model(Material) Dim(c::\;i)ons Uni(tKV;)e igt Quantity Remark
1 LCM module TMO043NDHO02 105.5x67.2x2.9 0.044 112

2 Partition_1 Corrugated Paper 513x333x106 0.7 2

3. | Anti-Static Bag PE 175.8x125x0.05 0.0007 112 Anti-static
4 Dust-Proof Bag PE 700x530 0.0600 1

5 Partition_2 Corrugated Paper 505x332x4.00 0.09 3

6 Corrugated Bar | Corrugated Paper 513x117x3 0.04 8

7 Carton Corrugated Paper 530x350x250 1.1000 1

8 | Total weight TBD Kg

Note: Packaging Specification and Quantity
Module quantity in a carton: 28pcs(per row)x2(per column)x2= 112pcs

9.2 Packing Instruaction

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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10. Precautions for Use of LCD Modules

10.1 Handling Precautions

10.1.1 The display-panelis made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, etc.

10.1.2 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.

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

10:4.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

10.1.5 "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
10.1.6 Do not attempt to disassemble the LCD Module.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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10.1.7 If the logic circuit power is off, do not apply the input signals.
10.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.
10.1.8.1 Be sure to ground the body when handling the LCD Modules.
10.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.
10.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.
10.1.8.4 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.
10.2 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 : 0°C ~ 407C Relatively humidity: <80%
10.2.3 The LCD modules should be stored in the room without acid, alkali and:harmful gas.
10.3 Transportation Precautions
10.3.1  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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