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1.General Specifications For TFT

Display Spec.

Feature Spec
Size 3.5inch
Resolution 320(RGB) X 240
Interface RGB/CCIR656/601
Color Depth 16.7M dithering
Technology type a-si TFT
Pixel pitch (mm) 0.219x 0.219

Pixel Configuration

R.G.B: Vertical Stripe

Display Mode TM with Normally White

Surface Treatment(Up Polarizer) Clear.type (3H)

Viewing Direction 12 o'clock

Gray Scale Inversion Direction 6 o’clock

DIM.(mm) 76.90 x 63.90 x 2.80
Mechanical Active Area(mm) 70.08 x 52.56

Characteristics | With /Without TSP With CTP

LED Numbers 6 LEDs Serial

Electronic Driver IC NT39016D

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: RoHS

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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2.Input/Output Terminals

2.1 The FPC Connection of TFT
Recommend connector: Kyocera elco: 6240 serials

No Symbol 1/0 Description Remark
1,2 LED Cathode | LED Cathode Note 2-1
3,4 LED Anode | LED Anode Note 2-1
5 NC - No Connect

6 RESET | Reset

7 NC - No Connect

8 YU I Y Up Not used
9 XR | X Right Not used
10 YD | Y Bottom Not used
11 XL | X Left 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 I Data 03 Note 2-2
16 D04 | Data 04 Note 2-2
17 D05 | Data 05 Note 2-2
18 D06 I Data 06 Note 2-2
19 D07 | Data 07 Note 2-2
20 D08 | Data 08 Note 2-2
21 D09 | Data 09 Note 2-2
22 D10 | Data 10 Note 2-2
23 D11 I Data 11 Note 2-2
24 D12 I Data 12 Note 2-2
25 D13 I Data 13 Note 2-2
26 D14 | Data 14 Note 2-2
27 D15 | Data 15 Note 2-2
28 D16 | Data 16 Note 2-2
29 D17 | Data 17 Note 2-2
30 D18 I 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 I 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 I Serial port data enable signal

44 NC - No Connect

45 NC - No Connect

46 NC - No Connect

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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47 NC - No Connect

48 NC - No Connect

49 SPCK | SPI Serial Clock

50 SPDA 1/0 SPI Serial Data Input/output
51 NC - No Connect

52 DEN | 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
ﬁ—H—PH'HI—H—T
Vien 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 Bit 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

3. ABSOLUTE MAXIMUM RATINGS

Ta = 25C
ltem Symbol MIN MAX Unit Remark
Power Supply Voltage VDD -0.3 5.0 V
Back o FOveR ILED 25 mA | OneLED
Operating Temperature Topr -20 60 T
Storage Temperature Tste -30 70 C

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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4 Electrical Characteristics
4.1. Driving TFT LCD Panel

GND=0V, Ta=25C
ltem Symbol MIN TYP MAX Unit Remark
Power Supply Voltage VDD 3.0 3.3 3.6 V
. Low Level Vi 0 0.2vCC Vv
Input Signal
Voltage :
High Vin 0.8VCC vee | v
Level
Black
50 mwW
(Panel+LSD) — y54e(60H2) 35
Power Consumption
Standby Mode 0.1 0.15 mW
4.2 Driving Backlight Ta=25C
Item Symbol MIN TYP MAX Unit Remark
Forward Current IF -- 20 25 mA
Forward Current Voltage VE 16.8 19.2 21.6 V
Backlight Power Consumption| WsL -- 384 -- mW

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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Block Diagram

LCM module diagram

[T m T T mT T T T T T
LCD PANEL [ | R(D~T), G{0~T), B{D~T)
; Source+ Gate |
! ) | HSYNC, VSYNC
I Dnver i CLK. DEN RGBCC]R
| S — T
; | 656/601 I'F
J |
: | | Grayscale Manipulation | | SPENA. SPCK
3.5inch :
320 (RGB) X240 Voltage | =
: SPDA S | SPI
Charge pump VCOM VDD Power
: , Supply
E TCON {ED_Anode LED_Cathode
i I XLYDXRYU
CTPPANEL | o LED&
LCD Driver Chip (COG)
I Touch Panel

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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SHENZHEN TIANMA MICRO-ELECTRONICS TMO035KVZ29 V1.0
5 Timing Chart
Please refer to NT39016D data sheet for more details.

5.1 AC Electrical Characteristics (VDD=3.3V, GND= 0V,Ta=257C)

Telk

1 Tdsu § T
- o=

DATA ;?Fhst-:;ena ;< 2nd data X ><: >< Last data >7
DEN /f*—* S

o
DATA { Last -1 data X Last ué:t.—: X X” X >7

HSYNC

Thi

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
CLK clock time Telk - - 35.7 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

5.2 24 bit RGB mode for 320RGE x 240

ARV R T

Crefauli=13 lir

Display lines = 240 lines
i Tetal inee = 263 lines

Do7: DUEI 1\ I —————

DEN

-

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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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 | 265 | CLK
1'st data input(NTSC)

5.3 8 bit RGB mode for 320RGB x 240

MJJJLJUUULJUUUMEMﬂIIﬂ
DO DHEE-000000-0000

DEN Active Area
Parameter Symbol | Min. | Typ. | Max. Unit Conditions
CLK frequency Fclk - 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)

54 ITU-R BT 601

HSYNC—J u
oo [N, UL \Il\ﬂﬂ ﬂﬂm

Ths

D23:D016, ' Voo . U
\_/ AT *CE\*OXCF">E‘EE’\_/\ / ;- _._-;.t_ — ﬁ-J_

bt
|
|

|
]
1
i Active Area

Total Area

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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Parameter Symbol | Min. Typ. Max. | Unit Conditions
CLK frequency Felk - 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)

55 ITU-R BT 656

vt Line
UL AU _ ULV
EAV code blanking SAV cde
Mg t ﬁﬁxﬂf ﬁﬁrﬁﬁ:d a'nrh:'ﬂn'm{-? Er;ﬁrﬁ:; Q:Wﬁmtﬁtﬁxaﬁxi ':'r ': y FFI-;::
7 4 Active
Parameter Symbol | Min. Typ. Max. | Unit Conditions
CLK frequency Felk - 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)

5.6 3-Wire Serial Communication AC Timing

Lo Rddressist] i Wizl T T DATATRY T BELAY T YNEXT Transter
SPENA _~w i T':kf—wl el
\ l toood ' |
' 'Hmsu | =— Ted —
—I |l '.l'_". l.l_\\ ll_ _______'\ Il_'II I.'
SPDA rp15“rn14 xmarmszn fD1DA’DDQ:chS:'DGT;*DIJSEDGS\DO#DDS D02y DO1{DOO}, | o]y QEE——
— T i L T "._:-"\_______ R W
] | 1
N P,-w Kl i
I ANNAAAAANANAE A
SPCK P | u Juyuyyuyuyyyyuyu R
b Tspck :

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
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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

5.7 3-Wire Control Registers List

3-\Wire Register Register Description
D[15:10] Name Init RW Function Description
000000k ROO 07h RAW System control register
000001b RO1 00h R/W Timing Controller function register
000010b RO2 03h RAW Operation control register
000011b RO3 CCh R/W Input data Format control register
000100b R04 46h RAW 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 RO8 08h R/W RGE Contrast control register
001001b R0O9 40h RAW RGB Brightness control register
001010b ROA 88h RAW Hue / Saturation control register
001011b ROB 88h R/W R / B Sub-Contrast control register
001100b ROC 20h RAW R Sub-Brightness control register
001101k ROD 20h RAW B Sub-Brightness control register
001110b ROE 10h RAW VCOMDC Level control register
001111k ROF Adh RAW VCOMAC Level control register
010000b R10 04h RAW VGAM2 Level control register
010001k 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

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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MNote 5-1:

RO3: c4h:ITU-R BT 656 Mode
c2h:ITU-R BT 601 Mode
c8h:8 bit RGB Mode(HY Mode)
c9h:8 bit RGB Mode(DE Mode)
cch(default).24 bit RGE Mode (HYV mode)
cdh:24 bit RGB Mode (DE mode)

5.8 Power on/off sequence

vee
;R;minimum)
RESET
>=5ms(minimum) ™ S 40us(minimum)
3'Wire ustomer function setting | Exit standby
command
>40ms(minimum) >g vgp{minimum) FON
BIL
Exit
standby
_ DATA[70]z03h=0000001 | DELAY _INEXT Transfer,
e Ted
@@@@@@@@@@@@@@ P

hHﬁTckI

T
|
|
|
I

SPCK

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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Note

1. Please exit to Standby Mode through 3-wire command, detail sequence that exit to Standby Mode
under power on mode presentation as below.

2.Exit to standby mode, you can write data “Ox03” to register “R00”, D09=1 for writing data to

register. D09=0 for reading data from register.

Under SPI write mode,D08=X , and ‘X’ means don’t care D0O8=‘1" or ‘0.

Parameter Symbol [ Min | Typ | Max | Unit Remarks
Serial Clock 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 Tckh or Tckl
Chip Select Distinguish Ted 1 - - us
Power off Sequence
Entry
standby
5 W DATA[7:0]=01h=00000001 | DELAY INEXT Transfer |

$o0n X Pl 1 8 o

I
«Tih

i ! kh«chkI 1' 7777777777
o R AT A T
L e i
‘ Tspck !
Note

1. 1VS=1VSYNC. Please entry Standby Mode through 3-wire command, detail sequence which
enter

Standby Mode under power off mode presentation as below.

2. Enter to standby mode, you can write data “Ox01” to register “R00”, D09=1 for writing data to

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of

SHENZHENG TINAMA Corporation.
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register. D09=0 for reading data from register.
Under SPI write mode,D08=X , and ‘X’ means don’t care D08=‘1" or ‘0’.

Parameter Symbol Min | Typ Max | Unit Remarks
Serial clock 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 Tckh or Tckl
Chip select distinguish Tcd 1 - - us
6.Capacitive Touch Panel (CTP)
6.1 General Specification For CTP
Item Contents Unit | Note
Product Size 3.5 inch -
Sensing Area 72.88 (W)X 55.36(H) mm -
Sensor Glass Size 76.9(W) X 63.9(H) mm -
Sensor Glass Thickness 04 mm -
Viewing Area(Cover Lens) 71.88(W)x54.36(H) mm -
Outer Dimension 79.9(W)X68.9(H)<4.37(D) mm .
Control IC HX8526-D32 -- -
Resolution 320X 240 -- 2
Interface 12C -- 1

Note 1: It can be compatible with Andriod System.
Note 2: TP resolution match the resolution of the LCD. Resolution is normally expressed in bits.

For example, ‘aresolution of 10bits, the TP can be reported coordinates of the range (0,0) -
(1023,1023).And to transverse the 102.3mm size structure in TP as an example,then an average of

1mm is 10 pixels.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of

SHENZHENG TINAMA Corporation.
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6.2 Structure description

4 R

Top Lens

Lamination

/ Sensor Glass

\_ J

Fig3. Structure of touch lens
6.3 Hardware interface block diagram

VDD
Re R Rp
RES
INT Touch Screen Device
sCL . (Client)
12C Address
VDD
GMND -

Fig 4 .Reference environment configuration
Note : Customers use can make changes based on specific application for the pull-up resistors.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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6.4 power specification
(Ta= 25°C,VDD=3.3V)

ltem Min | Typ | 2| uUnit Note
Power Supply Voltage | 2.7 - 35| V -
Active Mode - - 15 | mA Note 1
Sleep Mode - - 30 | uA --
Respond Time - - | 30| ms Note 2

Note 1: When it is 120Hz report rate & 5 point touch.
Note 2: When first finger touch on the TP, it is the time that TP report interruption to host from idle mode.
Note 3:All above current can be changed to meet the need of customers.

6.5 The FPC Connection of CTP

Pin No. | Symbol Description Remark
1 vDD CTP power supply -
2 GND Ground -
3 e Interrupt line,active low -
RESET priine,
4 SCL 12C clock input Note 1
5 SDA I2C data input and output Note 1
6 Global Reset pin,active low --

RESET
Note 1: On SDA and SCL there be:pull-up resistors.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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6.6 Interface Timing Chart
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 I2C is always configured in the Slave mode. The data transfer format is
shown in Fig 5

SN O .

SCL| | 1-7 \_/:\_/:\_/_1.? \_/:\_/:\_ ( 17 A & | |

| g | | [ =] I
o1 | I I - I I 1 .
START  ApDRESS RAV  ACK DATA ACK DATA ACK  8TOP
condition condition

Fig 5. 12C serial data transfer format

o S e - i _ I
5 Slave Address *’/ 0 A Command % A | Parameter | A Farameter < ANA | P
S, “ ; o 7 Address y

Slave address Write

Bavs ot | RW | & | AR AR A AL AR AL AR T

T it Fer gaddiess+ 1 bt Fer FRW

A= achrowleye (S8 LOW)
A=not acknowledge{SDA HIGH)
I:I & =ETART condition

[
Q from master to slave from slave to master P=STOP condition

Fig 6 . Data format of writing mode

SRS G BT ET » | vae RS

| I U brtes+ack

Write read J,

Sr—ropoated ETART condition N F arameiers

T
Slave address Pt = | AL AD .M AD A . &1 &0 .H.W
1 i 1 I

7 ot for acldress + 1 bt for R A = acknowledge (SDA LOWY)
2. = not acknowledge(SDA HIGH)

5 =START condition
P =STOP candition

% from master to slave D from slave to master

Fig 7. Data format of reading mode

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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COMMAND LIST(HX8526-D32)

Standard command

{Hex) Operation Coda DT D6 D5 D4 D3 D2 DA D Function

1] Mo operation 0 [1] 0 [a] [a] [¥] 0 0 -

g0 |Slesp N 1 1] 0 0 1] 0 0 0o -

81 Sleap Out 1 i) ] 2] ] ] ] 1 -

g2 |Senss Off 1 1} 0 0 0 0 1 o -

23  |Sensa On 1 1] ] 0 1] ] 1 1 -
Read Event 1 1] ] 0 0 1 ] 1 -
15t parameter B3 B30 Bzo Bza Bz7 Bas Bz5 B4 -

85 |2nd paramater Baa Baz Bz1 Bzo B1a Bis Bi7 B16 -
3rd parameter Bi5 Bi4 B13 Biz Bii Bi0 Ba =] -
4th parameter E7 BS Bs B4 B3 Bz E1 B -
Read All Events 1 1] ] 0 1] 1 1 1] -
15t parameter B3 B30 Bzo Bzag B2y Bas Bzs Ba4 -
2nd paramater Baa B2z Bz1 Bz0 Big E1s Bi7 B16 -
3rd parameter Bi5 Bi4 B3 Biz Bid EiQ Ba BEs -

86 |4th parameter By Bs Bs B4 B3 B2 B1 Bo -
5th parameter EZ E2 E1 Ed Fl P2 P1 23] =
Gth parametar Baa Ba2 B21 Ezo B1g E1s BT B1& B
(n+1)th parameter E7 5] B5 B4 B3 Bz B1 [3] .
Fiead Latest Event 1 0 0 0 0 1 1 1 -
15t parameter B3 B30 Bzg Bza Bz7 Bas Bz5 Bz4 -

87 |2nd paramater Baa Baz B4 Bzo B1a B1s Bi7 B16 -
3rd parameter Bi5 Bi4 B2 Biz Bi1 =3 1] Ba =] -
4th parameter E7 BS Bs B4 B3 B2 B1 =] -

22 |Clear Stack 1 o 0 0 1 0 o 0 -

User define command list table
CMD o . .
{Hex)| Operation Code D7 D& D5 D4 D3 o2 (5] D0 Function
Device ID o o 1 1 o 0 0 1 Hésﬁg’éﬁdnf‘”ce
31h |1zt parameter 85 -
nd parameter 26 -
Frd parameter 00 B
o [ [ o[ [ = [ v ] = T + [
1zt parameter SF Version[7:0] F_Version[7:0] -
4zh |CEITLASHTEST i | 0 1 0 | 0 0 | 0 1 1 1 [i] -
Jst parameter : | : 1 : | : : | JRELOAD DISABLE(ON] FLASCHTESTIO) -
SETFLASHEN 1 1]
4an [Peiperameter - - - | - TRIM AUTO  [MASS E EN(0)]  THIM W_EN{0) FLASCHEN{) =
and parameter MERASEio) | SERASE(0) | PERASE(D) | PROG(D) WRONLY[D) | ALE(D) SAVEM(D) CE(0) -
ard perameter - - T3 :0]{0000) POR00 |ME(D) B
SETFLASHACCR 1 1]
44h |1zt parameter AlE:0]i7 " bo000000) =
2nd parameter Al11:7](5'b00000) -
45h |SETLASHOATA Al13:12](2bid) 5
izt parameter - 1]
46h |FLASHR D7 000000000 h
47h |FLASHRWSTART 1 1] 1] 1] 8] 1 1 o] FLASHR
4ah_[|FLASHRW 1 0 0 0 0 1 1 1 FLASHPW START
4oh |FLASHPWEND 1 1] 1] 1] 1 o] ] o] FLASHPW
4Ah |FLASHERWETART 1 [ [ 1 1 0 0 1 FLASHPW END
4Bh [FLASHERW 1 0 0 0 1 i 1 0 FLASHEPWSTART
4Ch_JFLASHEPWEND 1 0 0 0 1 a 1 1 ELASHEPW
40h JFLASHPE 1 0 0 0 1 1 0 0 FLASHEPWEND
4Eh |FLASHSE 1 [ [ 0 1 1 0 1 FLASHPE
4Fh_JFLASHME 1 1 1 0 1 1 1 0 FLASHSE

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
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6. 7 CTP Reliability

6.7.1 Mechanical test

No. Item Requirement Verification method
1 | Surface Hardness =6H JIS-K5600
. Use the 649 steel (©25) ball is dropped.on
2 Falling-ball Impact No crack/scratch the Glass surface from 70cm height.at
Test allowed after test

1time(Glass side)

15 Kgf pressure in the center of the display
using a rubber test head 'with a diameter of
15mm,1 time,1 minute, non-operation

+90° direction,

weight:500g,
non-operation

No crack/scratch

3 | Surface Pressure Test allowed after test

No visible
and functional
disturbances
allowed after test
6.7.2 Electrical test(Ta=25"C,vDD=3.3V)

4 | Terminal Pull Test

No. Item Specification NOTE
1 | Linearity | 1.5 mm (Center Area) +2mm (Border Area)
2 | Veracity | 1.5 mm (Center Area) +2mm (Border Area)
3 | EsD No visible and functional disturbances allowed | 1:Human body Model:2KV

after test 2:Machine Model:200V.

The diameter of test probes

4 | Sensitivity No disconnection » Sensor Pitch (Note 1)

Note 1:Written:using different diameter drawing a line on the touch screen to view the painting line
whether there is a disconnection.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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7.Optical Characteristics

Ta=25"C
Item Symbol | Condition | Min Typ Max Unit | Remark
oT 50 TBD -
. 6B 60 TBD -
View Angles CR=10 Degree |Note 2
oL 60 TBD -
R 60 TBD -
Contrast Ratio CR 6=0° 350 | 450 - .
Note3
Ton Note1
[ 25C - p
Response Time o 5 25 ms Note
X TBD
White
y TBD
X - TBD -
Red iaht i TBD Note1
Chromaticity Yy Backlight is ote
X on - TBD - Note5
Green
y X TBD -
X - TBD -
Blue
y - TBD -
Note1
: : v ] .
Uniformity U 75 Yo Note6
NTSC - TBD - % Note 5
Luminance L - 8D - cd/m? Note'
Note7

Test Conditions:
1. VDD=3.3V, | =20mA(Backlight current), the ambient temperature is 25C.
2. The test systems refer to Note 1 and Note 2.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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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 E Item Photo detector | Field
Field ! Contrast Ratio

! Luminance
| — SR-3A 1°
! Chromaticity
| 500mm : :

TFT-LCD Module : Lum Uniformity
! LCD Panel X
: 1 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).

Normal line ®=90°
12 o'clock direction
g§=0p=0"
|
n'lll & d
'BL .-'l; I //f
- BT?":“L al -~
s ORN
< ;S

i
3 s

.

|

|

O -

1o ®=0°
| " Active Area //

1+

FPC

7

.
J:."

=21t

6 o'clock direction
Note 3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state
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.
Vblack: To be determined.

Contrast ratio (CR) =

Vwhite: To be determined

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of

SHENZHENG TINAMA Corporation.
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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 (Torr) is the time between photo detector output intensity changed from 10% to
90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFV

100%
90%

Photo detector output
(Relative value)

Ton
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

~ L/6 L/3 L/3
M ™ T

= S N \_/

3

- ) M N
\_/ N S

[0

=

- . /—\I . /_'\I e '_\‘
N S 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.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
not be distributed, reproduced, or disclosed in whole or in part without prior written permission of
SHENZHENG TINAMA Corporation.
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8.Environmental / Reliability Test
No Test ltem Condition Remarks
1 High Temperature Ts=+60°C, 240hrs Note1
Operation IEC60068-2-2,GB2423.2—89
> Low Temperature Ta=-20°C, 240hrs Note 2, IEC60068-2-1
Operation GB2423.1—89
3 High Temperature Ta=+70°C, 240hrs IEC60068-2-2,
Storage GB2423.2—89
4 Low Temperature Ta=-30°C, 240hrs IEC60068-2-1
Storage GB2423.1—89
High Temperature & +60°C, 90% RH max,240 hours IEC60068-2-3,
5 |High Humidity GB/T2423.3—2006
( Non-Operation )
5 Thermal Shock -30°C 30 min~+70°C 30 min, SFahrth\_NiLh cold temperature, end
) . h ime:5mi | with high temperature
(non-operation) Change time:5min, 30 Cycle IEC60068-2-14,GB2423.20—87
C=150pF, R=330(), 5points/panel IEC61000-4-2
7 Electro Static Discharge |Air:t8KV > 5times;Contact:t4KV -5 times; |GB/T17626.2—1998
(operation) ( Environment: 15°C ~35C ». 30%~60% >
86Kpa~106Kpa )
Frequency range:10~55Hz, Stroke:1.5mm 5
8 |Vibration (non-operation)|Sweep:10Hz~55Hz~10Hz 2 hours for each IGEEC,;/('SI%Z(Z% %06 1995
direction of X.Y.Z.(package condition) i
9 |Shock (non-operation) 60G 6ms, *X,tY,*Z 3times for each||[EC60068-2-27
P direction GB/T2423.5—1995
Height:80 cm', 1 corner, 3 edges, 6/|[EC60068-2-32
10 |Package Drop Test surfaces GB/T2423.8—1995

Note1: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of sample.

The information contained herein is the exclusive property of SHENZHENG TINAMA Corporation, and shall
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9.Mechanical Drawing

A [

L [ M

[ N

LCD PIN DEFITION

NO._|PIN _NAME

1 |LED Cathode

LED Cathode

LED Anode

LED Anode

NC

RESET

NC

o[ oN [or]= [ o

YU

9 _XR

10_|YD

XL

12|00

13 |D01

14 D02

15 D03

16 |Do4

17_|B0S

18 |Do6

19 _|bo7

20 |Do8

21 |bo9

22 |D10

23 il

24 D12

25 |DI3

26 |D14

27 |DIS

28 |Dl6

29 |D17

30 |D18

31 D19

32 D20

33 D21

34 |De2

35 |De3

36 |HSYNC

37 |VSYNC

38 |CLK

39 |NC

40 |NC

41 VDD

42 |VDD

43 |SPENA

44 INC

TR
WiF

~4.02

68 9+0.I1CLENS [1.D))

63.9(LCD O.D>
—53.36(SENSOR A.A>—
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T
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(26> —=

kS

~4+0.5

CTP PIN DEFINITION

46 INC

47 INC

48 |NC

49 _|SPCK

S0 |SPDA

51 _NC

52 |DEN

53 |GND

54 |GND

14

NOTES:

PIN No.

Definition

VDD

GND

12C RESET

SCL

SDA

oo | e ro| —|

Global RESET

1
(48—

3.5+0.07

1.UNMARKED TOLERANCE: £0.2;
2,REQUIREMENTS ON ENVIRONMENTAL PROTECTION: RoHS.
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10.Packing drawing

TIANMA MICROELECTRONICS CO.

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

Blister
PSelectrostatic prevention

Tray
PSelectrostatic prevention |:>

TBD pcs products in TBD tray

Blister
PSelectrostatic prevention 4}

TBD fulltrays + TBD

empty fray every box
TBD pcs products in 1 box

TBD boxesin 1case
TBD pcsin1case

&

Package Sign:
Case Mark
Remark

BMS Care Mark

P.ONo.

PartNo.

QTY

CTN.No. Package Sign
TTL.CTN No.

MADEIN CHINA Care Mark
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11. Precautions for Use of LCD Modules

11.1 Handling Precautions

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

11.1.2  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.

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

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

11.1.5 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
11.1.6 Do not attempt to disassemble the.LCD Module.
11.1.7  If the logic circuit power.is off, do not apply the input signals.

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

11.1.8.1 Be sure to ground the body when handling the LCD Modules.
11.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

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

11.1.8.4°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.

11.2 Storage precautions

11.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

11.2.2  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 ~ 40°C Relatively humidity: <80%
11.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions

11.3.1  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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