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3.0  General Specification

T350T14X00 is 3.5” color TFT-LCD (Thin Film Transistor Liquid Crystal Display)
module composed of LCD panel, driver ICs control circuit and LED backlight. This display
area contains 320 x 240 pixels and can display up to 262k colors. This product
compliant with RoHS environmental requirement.

ltem Contents Unit Ngt
LCD Type 3.5"TFT -
Display color 262k 1
Viewi.ng Diregtion 12 O
(Optimum View) "Clock
Module size 76.87(W) x 63.90(H) x 3.27(T) mm 2
Active Area(WxH) 70.08(H) x 52.56(V) mm
Number of Dots 320xRGBx240 dots
Controller SSD2119 or equivalent -
Backlight 6 White LEDs pcs
Brightness 300 cd/m2
1. 8/9/16/18-bit MCU
Interface Mode 2. 3SPI/4 SPI -
3. 6/16/18-bit RGB
Data Transfer RGB -

Note1: Color tone is slightly changed by temperature and driving voltage.

Note2: FPC or wire are not included.

Note3: Brightness on LCD surface. Module with CTP or RTP, brightness will be about
20% (max) lower on the touch panel surface.

AVAILABLE OPTION

\

TOUCH PANEL }
N : Without Touch Panel |
C : Capacitive Touch Panel |
|

|

\

|

|

SR NS EEIOES

R : Resistive Touch Panel

SEMI - CUSTOMISE (MINOR CHANGES FROM STANDARD MODEL)
00 - STANDARD SPECIFICATION MODEL

OTHER OPTION N

C : STANDARD COVER LENS

REFER TO FACTORY FOR FURTHER INFORMATION.
TERMS AND CONDITIONS APPLY
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4.0 Absolute Maximum Ratings

4.1  Electrical Absolute Maximum ratings (Vss = 0V, Ta = 25°C)

ltem Symbol Min. Max. Unit Note
Power Supply Voltage VDDIO -0.3 4.0 \
Input Voltage VCI VSS-0.3 5.0 \% 12
Current of LED ILED 0 25 mA/led

Notes:

1. If the module is above these absolute maximum ratings. It may become

permanently damaged.

2. Vcc >Vss must be maintained.
3. Please be sure users are grounded when handing LCD Module.

4.2  Environmental Absolute Maximum Ratings

Humidity

Storage Operating
ltem Note
MIN. MAX. MIN. MAX.
Ambient Temperature -30°C 80°C -20°C 70°C 1,2
- - - - 3

1. The response time will become lower when operated at low temperature.
2. Background color changes slightly depending on ambient temperature. The

phenomenon is reversible.

3. Ta<=40°C and 85%RH MAX.
(Ta>=40°C. Absolute humidity must be lower than the humidity of 85%RH at

40°C)
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50 Electrical Characteristics and Instruction Code

5.1  Electrical Characteristics (Vss = 0V, Ta = 25°C)

Rating
Parameter Symbol _ Typ Unit Condition
Min. Max.
Power Voltage VDDIO 1.8 - 3.6 \
Input Voltage VCI 2.5 - 3.6 \
Gate ON Voltage VGH 10 - 16 \
Gate OFF Voltage VGL -16 - -9 \
Vcom High Voltage VcomH 2.5 - 5 \%
Vcom low Voltage VcomL -2.5 - 0 \%
Logic High Input Voltage VIH 0.8vDDIO - VDDIO \Y
Logic Low Input Voltage VIL 0 - 10.2vDDIO| V
Logic High Output Voltage | VOH 0.9vDDIO | - VDDIO \%
Logic Low Output Voltage | VOL 0 - |0.1vDDIO| V
Supply Current IDD TBD TBD TBD mA
Note:
1. VGH - A positive power output pin for gate driver
2. VGL — A negative power output pin for gate driver
3. VGH and VGL booster ratio can set by the register
5.2  LED Backlight Specification (Vss = 0V, Ta = 25°C)
Item Symbol | Condition Min Typ | Max | Unit | Note
Supply Voltage Viep - 17.4 - 20.4 \% 1
Supply Current If - - 20 - mA 2
Lifetime 20000 - - |Cdm2| 3
Note:
1. VLep=VLeD (+)-VLeD (-).
2. It is recommended that customer supply constant current to prolong the led

lifetime and optimum led performance
3. Definition of Lifetime: Luminance < 50% of initial Luminance
(Test condition: Ta = 25°C, Constant current supply (typical Value))
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5.3 Interface Signal
Pin No. Symbol Function
1-2 VLED- LED back light(Cathode)
3-4 VLED+ LED back light(Anode)
5-7 NC No connect
System reset
8 RESET - An active low pulse at this pin will reset the IC.
Connect to VDDIO in normal operation.
9 cS Chip select for 6800/8080 parallel interface and Serial mode
interface.
10 SCL Serial clock input. If not in use, please connect to VSS.
11 SDA Data input pin in serial interface.
If not in use, please connect to VSS.
12 SDO Data gutput pin in serial interface.
If not in use, please left open.
13 WSYNC Ram \_Nrite synchronization output.
If not in use, please left open.
14 - 19 Do_p5 | Databus. Unused pins should connect to VSS.
Please refer to Interface Mapping for definition.
20-21 NC No connect
Data bus. Unused pins should connect to VSS.
22-27 D6 - D11 Please refer to Interface Mapping for definition.
28 - 29 NC No connect
Data bus. Unused pins should connect to VSS.
30-35 | D12-D17 Please refer to Interface Mapping for definition.
Line synchronous input.
36 HSYNC If not in use, please connect to VSS.
Frame/Ram write synchronous input.
37 VSYNC If not in use, please connect to VSS.
Dot-clock signal and oscillator source.
38 DOTCLK If not in use, please connect to VSS.
39 VSS Ground
40 VDDIO Power supply
41 -42 VDD Power supply
43 - 44 NC No connect
Data or Command:
1. Parallel Interface
45 RS 2. Serial Interface
If not in use, please connect to VDDIO or VSS.
1. 6800-system — Enable signal
46 RD 2. 8080-system — Read strobe signal
3. Serial mode — Connect to VDDIO or VSS
47 RW 1. 6800-system — Read/Write signal
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2. 8080-system — Write strobe signal
3. Serial mode — Connect to VDDIO or VSS
48 PS3 Interface selection pin:
49 PS2 More detail, please refer to Table 1
50 PS1
51 PSO
52 DEN Display enable pin. If not in use, please connect to VSS.
53 -54 VSS Ground

Table 1: Interface selection

PS3 | PS2 | P51 | PSO Interface Mode Data bus input
0 0 0 0 | 16-bit 6800 parallel interface D[17:10], D[8:1]
0 0 0 1 | 8-bit 6800 parallel interface D[17:10]

0 0 1 0 | 16-bit 8080 parallel interface D[17:10], D[8:1]
0 0 1 1 | 8-bit 8080 parallel interface D[17:10]

9-bit generic D[9:16] (262k
colour) + 3-wire SPIIf 65K

color, D12 shorts to D17

internally

16-bit generic (262k colour) +
3-wire SPI

18-bit generic (262k colowr) +
3-wire SPI

6-bit generic D[8:3] (262k colour)
+ 3-wire SPI

18-bits 6800 parallel interface D[17:0]
9O-bits 6800 parallel interface D[17:9]
18-bit 8080 parallel interface D[17:0]
9-bit 8080 parallel interface D[17:9]
3-wire SPI
4-wire SPI

el e el e el
[l B =T = T ]
b | | - DD
|l =T B =T L =]
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6.0 AC characteristics

6.1 Parallel 6800 Timing Characteristics

(Ta =-40to 85°C, Vooio = 1.4V to 3.6V)

Symbol | Parameter Min [ Typ Max_ | Unit
teyele Clock Cycle Time (write cycle) 75 - - ns
feyete Clock Cycle Time (read cycle) 450 ] ns
(Based on VOLNOH = 0.3*VDDIO/0.7*VDDIOY
tas Address Setup Time (R/W) 0 - - ns
tan Address Hold Time (R/W) 0 - - ns
tosw Data Setup Time (D0~D7. WRITE) 5 - - ns
tomw Data Hold Time (D0~D7, WRITE)) 5 - - ns
tacc Data Access Time (D0-D7. READ) 250 - - ns
ton Output Hold time (D0~D7, READ) 100 - - ns
PWesL Pulse width /CS low (write cycle) 40 - - ns
PWecse | Pulse width /CS high (write cycle) 25 - - ns
PWest Pulse width /CS low (read cycle) 500 - - ns
PWesse | Pulse width /CS high (read cycle) 500 | - - ns
ts Rise time - - 4 ns
te Fall time - - 4 ns

Mote: CS can be pulled low during the write cycle, only /RW is needed fo be toggled

VCI #0.2Vo0

VDDIO
=0ms
s
REST
10us |
DIT
b T
RIW
_ 0.8V oo
cs tr — W02V 4“ Il a2
I:jn’_'e
PWesy PWee L
E
tomw

I Tosw
- 0.8Vomo ., .. J
Do~D:(WRITE) Walid Data
0.2Vpmo

" Tace los
Do~D+(READ) g';:_"f’“'“ Valid Data >< S
- ¥ Do
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6.2 Parallel 8080 Timing Characteristics

(TA =40 to 35':‘(': -‘,"3])10 =14V to 36\:}

Symbol | Parameter Min_| Typ Max Unit
toyele Clock Cycle Time (write cycle) 75 - - ns
- Clock Cycle Time (read cycle) 450 i ) ns
g (Based on VOL/VOH = 0.3*VDDIO/0 7*VDDIO) B
tas Address Setup Time between (R/W) and D/C 1] - - ns
tars Address Hold Time between (ryw) and D/C 0 - - ns
tass Address Setup Time between (R/W) and CS 0 - - ns
tame Address Hold Time between (r;/w) and G5 1] - - ns
tosw Data Setup Time (D0~D7, WRITE) 5 - - ns
tomw Data Hold Time (D0-D7. WRITE)) 5 - - ns
tacc Data Access Time (DO-D7, READ) 250 - - ns
ton Output Hold fime (D0-D7. READ) 100 |- - ns
PWcs. | Pulse width JCS low (write cycle) 40 - - ns
PWesh Pulse width /CS high (write cycle) 25 - - ns
PWes, Pulse width /CS low (read cycle) 500 - - ns
PWesn Pulse width /CS high (read cycle) 500 - - ns
t= Rise time - - 4 ns
te Fall time - - 4 ns

Note: CS can be pulled low during the write cycle, only /RW is needed to he toggled

Write Cycle
vl A 0.2Voomo
VDDIO
=0ms
REST
< —a
10us

tam

__ Wiess el tam PWesm
WR - tas: ’ \‘ .._g._fg:n::o ;_/

f*+—08Voom b
Dg~D7 (WRITE) ><‘4—0.1\"Dr[:[c\'mhd Data 7><

Remark: It's highly recommended that RD remains high for the whole write cycle

Read Cycle

WR

— *+— 0.8Vpo 3
D/iC
+— 0.2Vpmo
" tas; te—af Tarn
+—— | 0.8Voom 4
R — /1— 5
<+ | 0.2Vpmp I
fode |
tasz ] | "{
»

s T?—%

<
RD |‘

+— 08Vppo r L
PWes
[ tam

U Voms PWesg

toes

tace ;
_ =07V, ]
Do~D+(READ) % + 03vey, ValidData >< >
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6.3 Serial Timing Characteristics
(Ta =-40 to 85°C, Vooio = 1.4V 10 3.6V )
Symbol | Parameter Min | Typ | Max | Unit
teyele Clock Cycle Time 77 - - ns
Serial Clock Cycle Time
fou SPI Clock tolerance = +/- 2 ppm i 10 MHz
tas Register select Setup Time 4 - - ns
tan Register select Hold Time 5 - - ns
tess Chip Select Setup Time 2 - - ns
tesh Chip Select Hold Time 10 - - ns
tosw Write Data Setup Time 5 - - ns
toww Write Data Hold Time 10 - - ns
teu Clock Low Time 38 - - ns
toLkn Clock High Time 38 - - ns
ir Rise time - - 4 ns
ie Fall time - - 4 ns
<DC +— 08V =><
T — 0 2Vppe A
tasg tag
i [
3CS _\‘( s csH /
[ T
tor ] [fadncd
*0.8Vomo B
SCL ; /
tr o 0.2Voms — tr \
— B -—
tosw . . o
*+— 0.8V :
SDI % yalid Data
4 02Vooo

SCR

-~

SCL

SDI—<D?XD5><Ds><34><D3><D2><DI><D0>7

10
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6.4 RGB Timing Characteristics

(Ta =-40 10 85°C, Vgoio = 1.4V 10 3.6V )

Symbol | Parameter Min | Typ [ Max | Unit
fooTeLk DOTCLK Freguency (70Hz frame rate} 1 5.5 8.2 MHz
ooTowk DOTCLEK Period 122 | 182 1000 | ns
tysys Vertical Sync Setup Time 20 - - ns
tusvu Vertical Sync Hold Time 20 - - ns
thsys Horizontal Sync Setup Time 20 - - ns
tusyy Horizontal Sync Hold Time 20 - - ns
tu Phase difference of Sync Signal Falling Edge 0 - 320 | toorowk
teik DOTCLK Low Period 61 - - ns
tewn DOTCLK High Period 61 - - ns
tns Data Setup Time 25 - - ns
[ Data hold Time 25 - - ns

Note: Extenal clock source must be provided to DOTCLK pin of S5D2119. The driver will not operate in absence of the clocking signal

Loy F ben
VSYNC n:vm\“v B ﬁz 0.2Veone

HSYNC \_,r o || 7[
— i :

DOTCLK 0o

ton
t' tus tdl‘
Pixel A OV | 0BVios
DATA o ren: DATA
Data >< 0.2V - Dzul. f u.-\.'.,,LX ><
i tr i

Power up Sequence for RGB Mode

Vooie £
—

Voo =1ns

DOTCLK /

/1 T T
; st s 10tk
VSYNC .,-* l J 14

Display - I E ik

11
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6.5 Reset Timing

(T, =40 to 85°C, Vppp = 14V 0 3.3V)

Symbol | Parameter Min | Tvp Aax Uni

theg Feset pulse duration 15 - - s

-

Figure 13-6: Reset Timing Characteristics

ERES

RESH
0.VDDIO

6.6 Interface Mapping

6.6.1 Mapping for Writing Instruction

Hardware pins
Interface |Cycle] D17] D16] D15] D14] D13] D12]D11JD10] DS | D8 | D7 [ D6 [ D5 [ D4 ] D3 | D2 | D1 [ DO

18 bits IB15|1614|1B13]1B12]1B11]1510] 1B9| B8] x | 1B7 | 16 | 1B5 ] 184 | B3] IB2 | IB1] 1B0 | x
16 bits IB15]1814]1B13] IB12|1B11]1B10] B9 | 1B& IB7 | IB6
9 bits 1 liB15]1814[1813]1812]1B11]1810] 1B9 | 1B8

2% |iB7 | BE| 1IB5] IB4 | 1IB3| 1B2] IB1] I1BO
8 bits 1 lIB15]1614[1813]1812]1B11]1810] 1B9 | IB&

2 lie7 B[ 1B5 [ 1B4 | 1B3| 1B2| 1B1] 1BO

Remark : X Don't care bits
[ Not connected pins

6.6.2 Mapping for Writing Pixel Data

Hardware pins
Interface | Golor mode] Gycle]D17]D16]D15]D14]D13][D12][D11][D10] D[ D8 [ D7 [ D6 [ D5 [ D4 | D3| D2
18 bits 262K RO|RA| RS RZ| RI| RO| G5] G4] Gal G2] G1 B5]B4] B3] B2] Bl
1¥ |rs|r4| R3[| rR2|R1|RO] x | x Gs|c4|Ga|e2|Gi|co| x| x
2% Ies|B4]l B3]l B2|B1]|BO] x | x R5|R4| R3] R2[R1[RO| x| x
3° |es| G| Ga|c2|ai|eo| x| x Bs|B4|Ba|B2|B1|BO| X | X
16 bits 262k 1¥ |rs|lra|lr3|r2|Ri]|RO] x | x c5| G4l g3l 2l cileol x | x
2 x| x ] x| x| x| x| x| x B5|B4|B3|B2|B1|BO| % | X
1¥ |rs|lra|lr3|r2|Ri]|RO] x | x c5| G4l g3l 2l cileol x | x
2 Ies|B4] B3| B2]B1] B0 x| x x| x x | x
65K RA|R3|RZ|RiI[RO| G5 G4 G3 G2 B1| B0
] 1 |R5|R4| R3] R2| R1| RO| G5 G4
9 bits 282k | e [Go|G1|co| B5|B4] B3| B2 B
1 |R5|R4|R3| R2|R1]RO| x | x
262k 7 G5 ca|Gs|cz|Gi|eco] x | x
8 bits 3® |Bs|B4|B3|B2|B1|BO| %] X
65K 1¥ |ra|r3| r2| R1| RO] G5] G4 ] G3
7 [G2|ei1|col B4 B3| B2 B1] BO

Remark : X Don't care bits
I  Not connected pins

12
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6.6.3 Mapping for Writing Pixel Data in Generic mode

Interface | Color mode |Cycle[D17 | D16 [D15| D14 [ D13 [ D12 [D11|D10 | D9 [ D8 [ D7 | D6 [ D5 [ D4 | D3 [ D2 | D1 | DO
}Jss"f[‘[]?ﬁ]? 262k - |rR5|RR4 |RR3| RR2 |RR1 | RRO | 665|664 |Ge3| 6G2| 661|660| BBS | BB4 | BB3 | BB2 | BB1 | BEO
Lssﬂ'[ﬁﬁ]? 55k - |rR4|RR2 [RR2| RR1|RRO|RR4|GG5|GG4 |6G3|GG2| 661|660 | BB4 | BB2 | BE2 | BR1 | BRO | BBY
}Jssﬂi[‘u?a? 55k - |RR4|RR3|RR2|RR1|RRO| Gas |Ga4|ca2 GG2|GG1|GGo|BB4 | BR2 | BB2 |BEA | BEO
&
o bit RGE 262k | 1 |RR5|RR4|RR3| RR2|RR1| RRO| 665|664 |GG3 | | | |
2™ |BB5|BB4 | BB3 | BB2 | BB1| BBO | GG2 | GG1 |GGO
1* |rRR5|RR4|RR2| RR2 | RR1 | RRO
6-bit RGB 262k | 2™ |GG5|GG4|6G3| 6G2|GG1|GGO| | | | | |
BB4 | BB3 | BB2 | BB1 | BBO | | | | | |

3™ |BBs
Remark:

6.6.4 Mapping for Writing Pixel Data in SPI Mode

Mot Connected pins

4-wire SPI write display data

SDC J

=

1 -
V1 ,2:3,4!5!'8,7,8

13
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6.7 Command Table

Reg# Register R/W |DIC|IB15 |IB14 |IB13|IB12 |IB11|IB10| IB9 | IB2 | IB7 | IBG | IB5 | IB4 | IB3 | IB2 | IB1 |IBO
R Index 4] 0 D o o o o [ [ o o7 - I o4 o3 D2 o oo
— 08CE
ROORK Crecdliation Start 0 1 o o o 1] 1] [ [ bl o o o o o o o N
(DDODh) 1} o 0 0 0 0 i} i} 0 1] 1] 1] ] 0 0 1]
Driver output - - - - - 5 = 2 el )
ROMh |contro 1] 1 o AL REW =0 53R B TE o MUXT | MUXS | MUXS | MUXS | MUX3 | maoez | Muxl | suxo
(3AEFh) 0 ] 1 1 1 o 1 0 i i i ] 1 1 1
LCD drive AC - e - . - . ) . " .
RO02h |contro 1] 1 o ] ] FLo | Emwz | BC EOR | WaMD | NWT waiE | mws | nwa | w3 | omwz | et | swo
(DDO0OR) o o 1] 1] 1] ] ] o o o o o ] 1] 0 1}
Power control (1) 0 1 DCT3 | DETZ | DCTY | DETO BTz BT1 sTa o lex ) Doz Dt oco AFZ AR AFD o
R03h Al GAMAE[Z:] zetting o . 1 0 1 o 1 o o . . o o i 0 o
5 color (454N
ROTh Display control 0 1 i o o BT1 =TD WLE1 BPT o o GON oTE (=1 o D1 oo
(DD00h) [4] 1] 0 0 0 o o [4] 1] ] 1] 1] ] i 0 1]
ROBh Frame cycle control 0 1 N1 Moo | SDT1 | EDTO o EQ2 EQ EQD oI DD | 200V | ERTH | RTWE | RTMZ | RTN1 | RTMD
(5308h) 1} i 0 1 0 o 1 i ] ] 1] ] 1 0 0 ]
ROCh Poweer control (2) 0 1 o ] ] [} [} o o o ] ] ] ] [ vACc: | wveeot | wRco
(DDO4h) 0 ] 0 0 0 o o 0 ] ] 1] ] ] 1 0 ]
RODh |Power control (3) 1] 1 o ] ] 0 0 o o o ] ] ] ] weH3 | wRHz | veAd | R
ROEh |Power control (4) 0 1 o o |veomes | vows | wowz | vowz | vowr | vowo o o o o ] o ] o
(Gate scan start T - I o
ROFh |position 0 1 o ] ] o o o o SCNE | BONT | ECNS | BCNS | 2CN4 | 3CN3 acH1 | 2cND
(DDODh) 1} o 0 0 0 i} i} 0 0 0 0 0 ] 0 0 0
R10h Sleep mode 0 1 o ] ] [} [} o o o ] ] ] o [ o o ELP
(DDO1h) i} o 0 0 0 i} i} 0 [i] 0 ] ] 0 0
Ri1h Entry mode 0 1 |vEmode| DFM1 | DFuD 0  |Denmode| widode | Nosync | DMode [ T ™ [1:] [1+:] AM o o ]
(G230h) 1} i 1 0 0 o 1 0 ] ] i i ] 0 0 ]
RiZh Sleep mode 1] 1 o a DELF i 1 1 ] il 0 1 [i [i
(DD9gh) o 0 0 0 1 1 o 1] 1] 1 0 0
R15h Entry mode 4] 1 1 0 1 0 0 0 0 0 0 0 1 [mvoor|mvoes [ves [ivws
BO10h 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0
R16h Herizontal Porch 1] 1 0 0 0 0 0 0 0 0 HEFT | HEES | HEE wEFd | HEFI | HEPZ | HERY | HEED
{DD1Dh) 0 0 0 0 0 0 0 0 0 0 0 1 1 0
R1Th ‘Vertical Forch [1] 1 vEer | wEre | wEes | wEes | weR3 | weez | wemi | wrRp wePs | vees | wvesd | wePs | weP2 | wert [vERD
(DD03h) [1] 0 0 0 0 1] 1] i a a 0 a 0 1] 1 i

Reg# Register RW | D/C [IB15|1B14 | IB13 |1B12 |1B11 |IB10| IB9 | IB8 | IBT | IBG6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
R1Eh |Power contral (5) 0 1 b o o | o o o ] no TP o VCHME | WOM4 | WCMI | voM2 | voMi | VoMo
R20h ] 1 ] 1 o o 0 a EMaviN | @
RAM data write 0 1 - - -
R2Zh Data[17-0] mapping depends on the interface setting
RAM data read 1 1
Frame Frequenc 0 1 o8ca o8C: ocacn o o ] o o ] o o 0 0 o o
R25h e
(E000h) 1 ] [} o i} i} 0 o o i a [} o o o [i]
- 0 a CE | RLTM | EMN 0 o o 0 1] a 0 0 1} 1} i]
R26h — — — —
1] i 1 0 1} o o 0 1] 0 0 1} 1} i]
R28h |thoon &P o|l1floflo|oe|o|o|o|eo|o]a|cao]|a]|o o |1 |
R29h [voam oTe
(BOCOh) 0 1 1 0 0 0 ] ] 0 o 1 a o o 0 0 i}
R30h |rcontrol (1) 0 1 0 o 0 0 o [ewe1z2 | Pepes [Peen | o 0 0 o o | prroz | Preoe | Exeoo
R31h ¥ control (2) 0 1 o o ] ] o PRF31 | PrP3D o o o o ] FKF22 | FHP21 | FMF20
R32h |vcontrol (3} 0 1 o o a a & PrPs1 | PrPSD o o a o a PHP4Z | PHPS1 | exean
R33h |rcontrol (4) 0 1 o o ] ] o FRF1Z | PRF11 | FRPID o ] o o ] FRFOZ | PRF0M | PRFDD
R34h |rcontrol (5) 0 1 o o o o o Femiz | PENT | PriD ] a ] o o PKNOZ | PKNDY | PKNOD
R35h |rocontrol (8} 0 1 o o ] ] o Fema2 | PENZY | PrvaD o o o o ] PHNZZ | PENZ1 | PENZD
R36h |rcontrol (7} 0 1 [ o ] ] [ ErMs2 | PENS1 | FrSD o a a o ] FKN42 | PEN41 | PRN4D
R37h |ycontrol(3) 0 1 -] o ] ] [} PRM1Z | FRNI1 | FEMID o a -] o ] FRNOZ | PRNDT | PRMOD
R3AR |y contral (3) 0 1 o o ] vAF14 | vRP12 | wvRRi2 | vRP11 | vRPID o a o o VRFD: | VRFOZ | VRRDY | VRFDD
R3Bh |vocontral (10) 0 1 o i o VRN14 | VARN1Z | VRN1Z | VRN11 | VRNID ] o o i VANDZ | VRANDZ | VRAND1 | YRANOD
‘Wertical scrol . . - - e — - - -
R41h cantrol (1] 0 1 -] [ o o -] [ ] VL1E VLT VLIS LIS wL14 WL13 wLiZ WL VL1
(DDO0OR) 1] ] o 1] ] ] 1] o i) o o o o 1] 1] [i]
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Regp# Register RW | DIC |IB15|1B14|1B13 |1B12|1B11|IB10| IB9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
Wertical scrof n - A e . e LI NLH VLI
RdzZh contral {2) 0 1 o [ ] | o D ] viZE | wim wizs | wizs | wvize | wizz | vz | wez VLD
(D00Dh) a ] 1] 0 0 ] a ] ] 1] a 1] '] 0 ]
Wertical RAM R - - I P T mar | vass | vaas | wa vaas | vaaz | vaar | voan
RA44h |address positon 0 1 VEA VEAS | VEM VEAS EAI | WEAZ | VEA VEAD | wEa =2 vEAS 244 A Az | VBA A0
(EF0OR) 1 1 1] 1 1 1 1 ] o o o [i] 0 1] o
Horizontal RAM 0 1
address start o o h| ] o o 1 HZAE | HZAT | Haas | Haas | Hoas | HIzaz | HI3az | Heal | HEzao
R45h | positon
(D00Dh) a ] 1] 0 0 ] a ] ] 1] a 1] '] 0 0 ]
Horizontal RAM
address end 0 1 o o a ] 0 o a HEAZ | HEAT | HE#S | HEAs | HEs: | HEAZ | HEAZ | HEAT | HEMD
R46h | pogiton
(013Fh} 0 ] 1] 0 ] ] 0 1 ] a 1 1 1
R48h First window start 0 1 o o a o o o 1 2318 | =mE47 | EBEME | =331 sE14 | EB13 | ®Ed2 | EE11 | EEID
(D00Dh) a ] 1] 0 0 ] a ] ] 1] a 1] '] 0 0 ]
R49h First window end 0 1 o o ] o o 1 I=18 | ZEAT | EE1E | 2E1 zE14 | =E13 | sE1z | =EN | EEID
(DOEFh) 0 ] 1] 0 ] ] 0 0 1 1 a 1 1
Second window I - I . - R .
R4AN |srt 0 1 o o o o D D o az2s | maz aax se24 | seza | sm22 8820
(D00DR) 0 ] 1] 0 ] ] 0 0 ] a a a 1] 0 0 a
R4Bh Second windowend| 0 1 o o a ] 0 o a sE2s | sE27 | BEX | 2E= zEzs | =Ex | sExx | =En1 | cExo
(DOEFh) a ] 1] 0 0 ] a ] 1 1 1] 1 1
Set GODRAM X ss | xazr | wape | wame | wame | waps | wame | wane | xaoe
RAER |address countar 0 1 o [ o o [« o o MADE | MAD XAD A0S | MADdY <AD (AD2 AT XAD
(D00Dh) a ] 1] 0 0 ] a ] ] 1] a 1] '] 0 0 ]
R4Fh :jld;sufﬁm:r 0 1 o o o o D D o YADT ape | waps | vaDs AD3 anz | vao YAD:
(D00Dh) a ] 1] 0 0 ] a ] ] 1] a 1] '] 0 0 ]
Note: In RO1h. bits REV. BGR. RL, CM will overnide the corresponding hardware pins settings.

Setting R28h as 0x0006 1s required before setting R25h and R29h registers.
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7.0  Optical Characteristics

ltems Symbol | Condition Min Typ Max | Unit | Remark
Response Time Tr+Tf - 35 50 ms Note5
Contrast Ratio cr | @79 | 450 | 300 | - = | Notes
ad=0°
. _ 2
Brightness Ta = 25°C 250 300 Cd/m
Uniformity U 75 80 %
03 =90 35 45 -
8 = 270 35 45 .
Viewing Angle CR>10 ° Note3
B012=0 15 25 -
66 = 180 35 45 -
Xw 0=0° - 0.307 - -
CIE (X, Y) _
ch it White @=0° Note6
romatici
Yy YW Ta = 250C - 0.328 - -

Note: The parameter is slightly changed by temperature, driving voltage and materiel

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white.
The brightness is the average value of 9 measured spots. Measurement equipment

PR-705 (®8mm)

Measuring condition:

- Measuring surroundings: Dark room.

- Measuring temperature: Ta=25C.

- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while backlight turning
on.

50cm

= Detecter

16
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Note 2: The luminance uniformity is calculated by using following formula.
4Bp = Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9

measured spots Bp (Min.) = Minimum

brightness in 9 measured spots.

|- w L
|t W L |
Nctive area
.,-o-'—"'"f
s 1D @ o]
- ® ®
— @
Note 3: The definition of viewing angle:
Refer to the graph below marked by 6 and @
Up (12:00)
? :90\0( @=0° =0 V
\ —e
\.\\ XYD\%\J \'\_ :Q\\ -
Left(9:00)  \\ " 1A\ X Right (3:00)
@ =180° & =0°

Down (6:00)
@»=270°

Note 4: Definition of contrast ratio. (Test LCD using DMS501)

Selected Wave
| /
100%

Non-selected Wave

Cr max *Conditions
Operating Voltage @ Vop
Frame Frequency : 70Hz

Appling Waveform . 1/N duty 1/a bias
Viewangle (8, &) (0°, 0%

Vop

Contrast ratio (Cr) =  Brightness of selected dots

Brightness of non—-selected dots
Note 5: Definition of Response time. (Test LCD using DMS501):

17
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The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (falling time) and from “white” to “black”(rising time),
respectively. The response time is defined as the time interval between the 10% and
90% of amplitudes. Refer to figure as below.

100%
; d ™

90%

10%

Tr Tf
The Definition of response time

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

i

1831 CIE Chromaticity Diagram
Note 7: Definition of cross talk.

Cross talk ratio (%) =[pattern A Brightness-pattern B Brightness]/pattern A

i

Pattern A \ Pattern B

\
Measurement point(center)

Electric volume value = 3F+/-3Hex

18
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8.0  Reliability Test Condition

ltem Test Condition
High Temperature 70degC, 240 hrs
Operating
Low Temperature -20degC,240 hrs
High Temperature 80degC, 240hrs and recovery for 2hrs
Low Temperature -30degC, 240hrs and recovery for 2hrs
Storage
High Temperature and High | 540 0¢ 90%RH, 240hrs and recovery for 2 hrs
Humidity
RT - 20degC > Rt > 70degC > RT
Cycle Omin 30min 5min 30min 5min
50 cycles (Power off)
Thermal
RT -> 20degV -> 70degC
Shock Omin 30min 30min

50 cycles (Power off)

Note: Rt means Room temperature

19
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9.0 Inspection Criteria
No Defect Definition of defect Inspection Criteria
The size of defective dot over ¥z of whole is A — Viewina A
regards as one defective dot. — viewing Area
B — Outside viewing area
Smaller than %% Larger than %2
e
B
a) Definition of dot
A
R G B KR G B
‘No dot defect’ ‘1 dot defect’
(ignore) (counted)
Dot appear bright and unchanged in size when
b) Bright Dot LCD panel is displaying black pattern Defect A B
panels clspiaying P Bright Dot 1
Dot appear dark and unchanged in size when Dark Dot 2 NC
¢) Dark Dot LCD panel is displaying pure color (RED, Total 3
1 GREEN or BLUE) pattern NC — Not Count
1 pair =2 dots
Defect Acc. Count
d) 2 dot adjacent Type 1 Type 2 2 Bright dot Adjacent 0
H 2 Dark dot Adjacent 1
or
Type 3
-Black/Dark/Bright Spot is points on display
which appear dark/bright and usually result from
contamination
- These defect do not vary in size intensity
Black spot (contrast) when contras is varied. Defect Category A B
White Spot D <0.10 NC
2 Bright spot 0.10=sD<0.15 2 NG
Pin Hole 0.15=D<0.20 1
Foreign Particle b D=>0.2 0
D=(a+b)/2(mm)
4
\?\}?\ﬁi Iﬁi:: | [\\ Defect Category A B
<
3 | Particle between R““ W< 0.03 NC
0.03<W=<0.05,L<2.0 2 NC
POL and Glass width J W= 0.05 0
Scratch on Glass —
Defect Category A B
D <0.20 NC
4 | B3-Bubble 0.20 <D =0.30 3 | e
0.30<D<0.50 2
D=20.5 0
5 Mura Judged by Limit sample

(50% Grey)

20
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10.0 Precaution and Limited Warranty

1.

a.

[SE—

Handing Precautions

The display panel is made of glass and polarizer. As glass is fragile. It tends to chip
during handling especially on the edges. Please avoid dropping or jarring. Do not
subject it to a mechanical shock of impact or by dropping it.

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

Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary. Do not touch the display with bare hands. This will
stain the display area and degrade the insulation between terminals. Scratch and
dents may occur on polarizer too.

The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully. Do not touch, push or rub the exposed
polarizers with anything harder than a HB pencil lead (glass, tweezers, etc.). Do not
put or attach anything on the display area to avoid leaving marks on it. Condensation
on the surface and contact with terminals due to cold will damage, stain or dirty the
polarizer. After products are tested at low temperature they must be warmed up in a
container before coming in to contact with room temperature air.

If the display surface becomes contaminated, breathe on the surface and gently wipe
it with a soft dry cloth. If it is heavily contaminated, moisten cloth with one of the
following solvents

- Isopropyl alcohol

- Ethyl alcohol

- Do not scrub hard to avoid damaging the display surface.

Solvents other than those above-mentioned may damage the polarizer. Especially,
do not use the following.

- Water

- Ketone

- Aromatic solvents

- Wipe off saliva or water drops immediately, contact with water over a long
period of time may cause deformation or color fading. Avoid contact with oil
and fats.

Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is
accelerated by water droplets, moisture condensation or a current flow in a high-
humidity environment.

Install the LCD Module by using the mounting holes. When mounting the LCD
module make sure it is free of twisting, warping and distortion. In particular, do not
forcibly pull or bend the I/O cable or the backlight cable.

Do not attempt to disassemble or process the LCD module.

NC terminal should be open. Do not connect anything.

If the logic circuit power is off, do not apply the input signals.

Electro-Static Discharge Control. Since this module uses a CMOS LSI, the same
careful attention should be paid to electrostatic discharge as for an ordinary CMOS
IC. To prevent destruction of the elements by static electricity, be careful to maintain
an optimum work environment.

- Before removing LCM from its packing case or incorporating it into a set, be
sure the module and your body have the same electric potential. Be sure to
ground the body when handling the LCD modules.

- Tools required for assembly, such as soldering irons, must be properly
grounded. Make certain the AC power source for the soldering iron does not
leak. When using an electric screwdriver to attach LCM, the screw driver
should be of ground potentiality to minimize as much as possible any
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transmission of electromagnetic waves produced sparks coming from the
commutator of the motor.

- To reduce the amount of static electricity generated, do not conduct assembly
and other work under dry conditions. To reduce the generation of static
electricity be careful that the air in the work environment is not too dry. A
relative humidity of 50%-60% is recommended. As far as possible make the
electric potential of your work clothes and that of the work bench the ground
potential.

- The LCD module is coated with a film to protect the display surface. Exercise
care when peeling off this protective film since static electricity may be
generated.

m. Since LCM has been assembled and adjusted with a high degree of precision, avoid
applying excessive shocks to the module or making any alterations or modifications
to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or
change the positions of components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat
seal connector.

- Except for soldering the interface, do not make any alterations or
modifications with a soldering iron.

- Do not drop, bend or twist the LCM.

2. Storage Precautions
When storing the LCD modules, the following precaution are necessary.

a. Store them in a sealed polyethylene bag. If properly sealed, there is no need for
the desiccant.

b. Store them in a dark place. Do not expose to sunlight or fluorescent light, keep
the temperature between 0LJC and 350C, and keep the relative humidity
between 40%RH and 60%RH.

c. The polarizer surface should not come in contact with any other objects.

3. Others

a. Liquid crystals solidify under low temperature (below the storage temperature range)
leading to defective orientation or the generation of air bubbles (black or white). Air
bubbles may also be generated if the module is subject to a low temperature.

b. If the LCD modules have been operating for a long time showing the same display
patterns, the display patterns may remain on the screen as ghost images and a slight
contrast irregularity may also appear. A normal operating status can be regained by
suspending use for some time. It should be noted that this phenomenon does not
adversely affect performance reliability.

c. To minimize the performance degradation of the LCD modules resulting from
destruction caused by static electricity etc. Exercise care to avoid holding the
following sections when handling the modules.

Exposed area of the printed circuit board.
Terminal electrode sections.

4. Using LCD Modules
a. Installing LCD Modules
The hole in the printed circuit board is used to fix LCM as shown in the picture
below.
Attend to the following items when installing the LCM.
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b. Cover the surface with a transparent protective plate to protect the polarizer and LC
cell.

/— Protective Plate

-
] I — Fitting Plate

o N [  —— 1 [

L
7 ] —J ©
\— LCM

When assembling the LCM into other equipment, the spacer to the bit between the
LCM and the fitting plate should have enough height to avoid causing stress to the

module surface, refer to the individual specifications for measurements. The
measurement tolerance should be 0.1mm.
d. Precaution for assemble the module with BTB connector:

Please note the position of the male and female connector position, don’t
assemble or assemble like the method which the following picture shows

-

G o
P
OK

5. Precaution for soldering the LCM

Manual soldering Machine.drag Machine press
soldering soldering
No RoHS 290°C ~350°C. 330°C ~350°C. 300°C ~330°C.
Product Time: 3-5S. Speed: 4-8 mm/s. Time: 3-6S.
Press: 0.8~1.2Mpa
RoHS 340°C ~370°C. 350°C ~370°C. 330°C ~360°C.
Product Time: 3-5S. Time: 4-8 mm/s. Time: 3-6S.

Press: 0.8~1.2Mpa

a.

If soldering flux is used, be sure to remove any remaining flux after finishing the
soldering operation (This does not apply in the case of a non-halogen type of
flux). It is recommended that you protect the LCD surface with a cover during
soldering to prevent any damage due to flux spatters.

When soldering the electroluminescent panel and PC board, the panel and board
should not be detached more than three times. This maximum number is
determined by the temperature and time conditions mentioned above, though
there may be some variance depending on the temperature of the soldering iron.

c.When removing the electroluminescent panel from the PC board, be sure the

solder has completely melted, the soldered pad on the PC board could be
damaged.

6. Precautions for Operation

a.

b.

Viewing angle varies with the change of liquid crystal driving voltage (VLCD).
Adjust VLCD to show the best contrast.

It is recommended to drive LCD's within the specified voltage limit since over limit
will cause shorter LCD life. An electrochemical reaction due to direct current
causes LCD-deterioration. Avoid the use of direct current drive.
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c. Response time will be extremely delayed at lower temperature compared to room
operating temperature range and on the other hand, at higher temperature LCD
shows dark color in them. However those phenomena do not mean malfunction.
The LCD will return to normal performance when ambient temperature revert to
room condition.

d. If the display area is pushed hard during operation, the display will become
abnormal. However, it will return to normal if it is turned off and on.

e. A slight dew depositing on terminals is a cause for electro-chemical reaction
resulting in terminal open circuit.

f. Input logic voltage before apply analogue high voltage such as LCD driving
voltage when power on. Remove analogue high voltage before logic voltage when
power off the module. Input each signal after the positive/negative voltage
becomes stable.

g. Please keep the temperature within the specified range for use and storage.
Polarization degradation, bubble generation or polarizer peel-off may occur with
high temperature and high humidity.

7. Safety
a. lItis recommended to crush damaged or unnecessary LCDs into pieces and wash
them off with solvents such as acetone and ethanol, which should later be burned.
b. If any liquid leaks out of a damaged glass cell and comes in contact with the hands,

wash off thoroughly with soap and water.

8. Limited Warranty

Unless otherwise agreed between Crystal Clear Technology and customer,
Crystal Clear Technology will replace or repair any of its LCD and LCM which
is found to be defective electrically and visually when inspected in accordance
with Crystal Clear Technology acceptance standards, for a period of one year
from date of shipment. Confirmation of such date shall be based on freight
documents. The warranty liability of Crystal Clear Technology is limited to
repair and/or replacement on the terms set forth above. Crystal Clear
Technology will not responsible for any subsequent or consequential events.

9. Return LCM under Warranty

No warranty can be granted if the precautions stated above have been
disregarded. The typical examples of violations are:

- Broken LCD glass

- PCB eyelet’'s damaged or modified

- PCB conductors damaged

- Circuit modified in any way, including addition of components.

- PCB tampered with by grinding, engraving or painting varnish.

- Soldering to, or modifying the bezel in any manner.

Module repairs will be invoiced to customer upon mutual agreement. Modules
must be returned with sufficient description of failure or defects. Any
connectors or cable installed by customer must be removed completely
without damaging the PCB eyelet’s, conductors and terminals.
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1 2 3 4 8 9 | 10 | 11
PIN| SYMBOL
1 VBL- 28 | NC
2 VBL- 29 NC
76.87+0.2 3 | VBL* 30| RO
o < 73.10(VA) 1.87 4 | VBLt 31| RL
i R 70.08 (LCD AA) 338 327 5 | i) || 32| R2
6 | XIOXR 33| RS
B 7 | NC 34| R4
3 RESET 35| RS
f 9 | ¢s 36 | HSYNC
10 SCL 37 VSYNC
11 SDA 38 | DOTCLK
< 12| SDO 39 | GND
= = 13| WSYNC 40 | 10VCC
% % § 14| BO 41 | VDD
3 B 15/ Bl 42 | VDD
3 ! 16 B2 43 | Y2
17| B3 44 | X2
18] B4 45 | RS
19| B5 16 | RD
E 00| XNC 47| WR
21 NC 48 PS3
29 GO 49 PS2
— = 93| Gl 50 | Pst
J 24| G2 51 | PSO
25| G3 52 | DEN
- 26 G4 53 | GND
2 HH H component area component area 27 G5 54 | GND
o
g STIFFENER / CONTACT SIDE ;
N -III||||||||||I||||||||||||||||||||||||I|||||||
15.97 8 0.30£0.05 g — 050
~ H 26.50
p 27.5040.1
LCM Specification:
1). Display mode: 3.5" TFT Normally WHITE
2). Operating temp: -20° C~70° C
3). Storage temp: -30° C~80° C
4). LCD DRIVER IC: SSD2219
5). VIEWING DIRECTION: 12 O'CLOCK PART NAME
6). Backlight: 6 chip White LED O ﬁ ﬁ ﬁ | CRYSTAL CLEAR TECHNOLOGY SDN BHD 3.5 INCH TET MODULE
7). Luminance:300cd/m2 7510 SUBANG A, SELANGOR OARUL EXga
8). General Tolerance: £0.20 LED CIRCUIT DIAGRAM APPROVED | CHECKED | DRAWN DRAWING NUMBER SHEET | REV.
9) ROHS Request MR | e | T350T14NOO % 1
19-12-2016 NTS
1 W 2 3 4 | 8 9 | 10 | 11




1 2 3 4 b) 6 7 9 10 | 11
PIN OUT TFT
PIN| SYMBOL
88.9 1 | VBL- 28| NC
71.08- VA o | VvBL- 29| NC
. VBL+ 30| RO
70.08 - AIA QQ:_)-Q 07 Z B \ m
COVER LENS W 507405 769 £Q 5 | YLO) 32| R2
(BLACK PRINTING - BACK SIDE) —
6 | XIO6R) 33| R3
= 8 | RESET 35| RS
9 | cs 36 | HSYNC
0 10| SCL 37| VSYNC
11| soa 38 | DOTCLK
i 12| spo 39 | o
13] WSYNC || 40 | TOvCC
BEE: 320(RGB)X240 DOTS 1145 E? ié éﬁﬁ
IS — 5 6| B2 13 v2
R < 17| B3 44 xz
18| B4 45 | RS
9] B5 46 | RD
4 20| NC 47| WR
91| NC 48 | Ps3
B 99 | G0 49 | Pps2
93| Gl 50 | Ps1
\ = 24| G2 51 | PSO
é \ 25| 63 52 | DEN
2| G4 53 | GND
TFT 97| G5 54 | GND
P = component area Hﬂﬂﬂ
% J kS FPC (CTP) =
S 8
STIFFENER
— CONTACT S'DE\ |~ coNTACT SIDE
\ST\FFENER
220405 (27.5) 55) (055505 PIN OUT CTP
PIN] SYMBOL
- 1 | /RES
© 9 o | VoD
S -_ T H -
S0 1 E 3 | O
?; mL | 4 IRQ
= 5 | sbA
Sl NI ¢ s
11030 . 030 7 | N
LCM Specification: [1[ 050 ‘ 0.50 ‘ s | xc
1). Display mode: 3.5" TFT Normally WHITE 0.5£0.1 ggigJL 0.50+0.1 26.50+0.1 s T
2). Operating temp: -20°C~70°C SED. 27.50:0.1 0] N
3). Storage temp: -30°C~80°C
4). LCD DRIVER IC: SSD2219
5). VIEWING DIRECTION: 12 O'CLOCK PART NAME
6). Backlight: 6 chip White LED "] CRYSTAL CLEAR TECHNOLOGY SDN BHD
7). Luminance:300cd/m2 ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ @@ 16, JLN TP5, TNIN PERINDUSTRIAN SIME UEP, 3.5 TFTMODULE
8) General Tolerance: 1020 47500 SUBANG JAYA, SELANGOR DARUL EHSAN. DRAWING NUMBER SHEET REV.
9) ROHS Request LED CIRCUIT DIAGRAM APPROVED | CHECKED DRAWN 1
AZAR | urrome | T350T14C00C % 1
16-02-2017 NTS
1 ‘ 2 3 | 4 | 5 6 7 | 9 | 10 | 11
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1.0 INTRODUCTION

The purpose of this specification is defined the general provision and quality
requirement apply to 3.5 inch Capacitive Touch module integrated by Crystal Clear
Technology. This document, together with the module drawing, is the highest level
specification for this product. When users touch module by finger, the module can
send coordinates of point at the contact point to host. The finger position information
is sent to host by I12C bus which is determined by host through IRQ line.

2.0 GENERAL DESCRIPTION

This document contains the Capacitive Touch module specification. The
maximum rating, characteristics, hardware, and inspection of the module are
described in the subsequent sections. 12C protocol will be introduced in detail.

2.1 Touch sensor characteristics
® Technology: Use the character of capacitive among the touch electrodes on

touch panel to identify the positions of touch signals
® Touch method: Ten fingers multi touch with pressure sensing
® Interface: 12C

2.2 General Specification

Item Specification Unit
Screen Diagonal 3.5 inch
Module Outline 76.90(H) x 63.90(V) x 0.70(T) (Excluded FPC) mm
Touch Area 70.08(H) x 52.56(V) mm
Controller ST1633i -
Cover Lens Material None -
Transparency 85 %

3.0 ABSOLUTE MAXIMUM RATING

Absolute Maximum rating of touch panel module is as following

Symbol | Parameter Value Unit
VDD Supply Voltage -0.3t0 +6.0 \%

TA Operating Temperature -20 to +70 °C
TSTG Storage Temperature -30 to +80 °C

Note: If the module exceeds the absolute maximum ratings, it may be damaged permanently.
Also, if the module operated with the absolute maximum ratings for a long time, its reliability

may drop.
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4.0 ELECTRICAL CHARACTERISTICS

Spec No. TP0106 REV1

DC Characteristics (unless otherwise specie, Voltage referenced to Ground,
Ta=-20°C to 70°C

Symbol | Parameter Conditions Min Typ Max Unit
VDD Power Supply 2.7 - 3.6 \Y
INML Operating Current - 16.1 24.0 mA
lIDLE Idle Current - 8.1 12.2 mA
IPD Power Down Current - - 20.0 uA
VIH Logic High Input Voltage 0.85vDD - - \%
, vVDD=3.3V
VIL Logic Low Input Voltage - - 0.15vDD V
RpPU Input Pull Up Resistor 50 - 60 KQ
IDRV Output Driving Current VoH=0.8VDD 6 - - mA
ISINK Output Sinking Current VoL=0.2vDD 10 - - mA
VLVR Low Voltage Reset - - 2.3 Vv
5.0 PIN DEFINITION

NO. SYMBOL /10 FUNCTION

1 RST I Sensor system global reset

2 VDD P Power supply

3 GND P Ground

4 IRQ (0] Sensor data ready request

5 SDA I/O I2C serial data

6 SCL I 12C serial clock

7 NC - No connect for user

8 NC - No connect for user

9 NC - No connect for user

10 NC - No connect for user

6.0 12C INTERFACE

Touch panel is used as 12C Slave Device, 12C Slave address is 0x55

6.1 Interface Diagram
The system block diagram is as shown in below. There are three
communication pins connected between CPU and Touch Panel Module which
are including external interrupt INT, I12C pins SCL and SDA. The INT is active
low while the touch state is calculated by Touch Panel Module and the touch

information can be translated via I2C communication interface.
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6.2 Timing Characteristic
Conditions:
VDD - GND = 3.3V
TA =25°C
Symbol Parameter Min | Typ | Max | Unit
fscL SCL clock frequency 0 - 400 | kHz
fLow Low period of the SCL clock 1.3 - - us
tHIGH High period of the SCL clock 0.6 - - us
te Signal falling time - - 300 ns
tr Signal rising time - - 300 ns
tsu_STA fsr‘: :IE (;ur:ne for a repeated START 06 i ) Us
Hold time (repeated) START condition.
THD_STA After this period, the first clock pulse is 0.6 - - us
generated
tsu_pat Data set up time 100 - - ns
tHD_DAT Data hold time 0 - 0.9 us
tsu_sTo Set up time for STOP condition 0.6 - - us
taUF Bus free timg petween a STOP and 13 i ) Us
START condition
Cob Capacitive load for each bus line - - 400 pF
> et > et
SDA ‘\ / >< ><i / ‘\ m
- b tSU_DAT l Ba tHD_STA
> g sra [ M-ty sTa > ket 510
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7.0  APPEARANCE INSPECTION CONDITION AND METHODS

71 Inspection distance : 25~30cm
7.2 Angle of inspection:
7.2.1 Under black background, 1.0K- 1.5K Lux, rotate the C-TP from head
on to 45° to check on defects such as foreign material, line shape, pin
hole, bubble, scratches, dented and chips. (Figure 1)
7.2.2 Put on light box to check on defects such as black dot, cover lens ink
print scratch and pin hole. (Figure 2a or Figure 2b)

Light Source

Rotate CTP

when inspeu:‘tf'

Black
Background

Figure 1

| 25~30cm 25~30cm

or \
| J_l.

Light 5
+ | «Light Source “ pures

Figure 2a Figure 2b

For pin hole defect is determined by the size of D dot diameter, irregular dot defect is
determined by D= (length + width)/2.



