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3. Module Numbering System

PT - :

1. 2. 3. 4. 5. 6. 7. 8. 9 10. 11. 12. 13. 14.
1. P-TEC TFT 8. VIEWING DIRECTION
D: 6 o’clock
U: 12 o’clock

F: Full Viewing Angle
2. LENGTH x WIDTH PIXELS

If third character is a zero, it is removed to 9. A~ZCODE
shorten part number. Example: 240 x 320 = Assigned by P-tec
PT3224

11. TEMPERATURE RANGE
3. D|AGONAL D|MENS|ONS Normal: Left Blank

Example: 3.5” display = 35 in part number Wide: X

4. PRODUCT VERSION 12. LUMINANCE

Series assigned by P-tec .
Blank: Normal (<300 nit)

M: Middle (>/= 300 nit)
H: High (> 600 nit

5. LCD MODE 'oh (> 600 ni)

T: TN

s 13. TOUCH PANEL OPTION
No TP: Left Blank
C: Capacitive TP
R: Resistive TP

6. POLARIZER

LM: Transmissive
LF: Transflective

14. SPECIAL CHARACTERS

Customer special requirements

7. BACKLIGHT COLOR
No Backlight: Left Blank

W: White

B: Blue/Green

S: Yellow/Green
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4. Application

This specification is applied to the 3.5 inch QVGA supported TFT-LCD module With projected
capacitive touch (PCT), and can display 262k colors. The module is designed for PMP, GPS,
DMB, other electronic products which require flat panel display of digital signal interface, and
used as the input devices for general electric appliances via human’s finger.

. Features
- QVGA (320%240 pixels) resolution.
- System Interface
8/ 9/ 16/ 18-bit 6800-series / 8080-series Parallel Interface
Serial Peripheral Interface (SPI)
-Moving picture display interface
18-/6-bit RGB interface (DEN, DOTCLK, HSYNC, VSYNC, DB[17:0])
VSYNC interface (system interface + VSYNC)
WSYNC interface (system interface + WSYNC)
- Line inversion mode with stripe type.
- On-chip voltage generator
- Projected Capacitive Touch
e I°C Interface
e  Multi Touch (Ten points)
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6. General Specifications

Item Specifications Unit
Screen Size 3.5 (Diagonal) inch
Display Format 320RGB(H)*240(V) dot
Active Area 70.08(H)*52.56(V) mm
Dot Pitch 0.073(H)x0.219(V) mm

Pixel Configuration RGB Vertical Stripe -

TN Type
Display Mode Transmissive Mode -
Normally White
Surface Treatment Clear(7H) -
o o 6 O’clock

Viewing Direction (The Gray Inversion will appear at this direction) )
Outline Dimension 76.84(W)x63.84(H)*x4.85(D) mm

DC to DC circuit Build-in -

Weight 48.4 g

P-tec certifies this product to be in compliance with
) European Union Directive 2011/65/EU on the restriction
RoHS Compliance ) ] ) -
of certain hazardous substances in electrical and
electronic equipment.
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7. Absolute Maximum Ratings
7.1 Absolute Ratings of Environment
Value )
Item Symbol : Unit Note
Min. Max.
Storage Temperature Tst -30 +80 °C (H(?2)
Operating Ambient Temperature Top -20 +70 °C (H(12)

Notel: Background color changes slightly depending on ambient temperature.
This phenomenon is reversible.

Note2: Please refer to item of RELIABILITY.

7.2 Electrical Absolute Ratings

7.2.1 TFT-LCD Module

(Ta=25+£2°C, GND=Vss=0V)

Value )
Item Symbol - Unit Note
Min. Max.
Digital Power Supply Voltage VDDIO -0.3 4.0 \Y -
Input Voltage VCI Vss-0.3 5.0 \Y -
7.2.2 Backlight Unit
(Ta=25+2°C)
Value )
Item Symbol : Unit Note
Min. Max.
Forward current If - (30) mA (1)
Reverse voltage Vr - (30) A% (1)

Note (1) Permanent damage to the device may occur if maximum values are

exceeded or reverse voltage is loaded.
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8. Electrical Characteristics
8.1 TFT-LCD Module
(Ta=25+2°C)

Value .
Item Symbol : Unit Note
Min. Typ. Max.
Digital Power Supply Voltage VDDIO 1.4 33 3.6 A% -
2.50r
Booster Reference Supply VDDIO
VCI 33 3.6 v -
Voltage Range whichever
is higher
Input High Threshold Voltage Vi 0.8Vppio - Vbpio v -
Input Low Threshold Voltage Vi 0 - 0.2VppI0 \% -
(GND=Vss=0V)

Parameter SYMBOL Condition Min Typ Max Unit Remarks
Digital Current IVDDIO VDDIO = 3.3V - 150 300 UA (1D (2)
Booster Current IVCI VCI = 3.3V - 6.1 8.54 mA () @2)
Total Power

. PCvDDIO | vDDIO =3.3V - 495 990 uw () @2)
Consumption
Total Power

. PCvCI VCl = 3.3V - 20.1 28.1 mw () @2)
Consumption

Note (1) The specified power consumption is under the conditions at VDDIO =3.3V, VCI
=3.3V,Fy=60Hz, whereas a power dissipation check pattern below is displayed.

Note (2) 8080-series 16-bit Parallel Interface

Black Pattern / 0 Gray

Active Area
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8.2 Backlight Unit
(Ta=25+2°C)
Value
Item Symbol - Unit Note
Min. Typ. Max.

LED Voltage VL - (18.6) 20.4 Vv (H(3)
LED Current IL - (20) - mA (H(3)
Power Consumption Psr - (372) - mW (H(3)
LED Life Time(25°C) - 50000 - - hr 2)

Note (1) The driving design of backlight unit is dependent on serial consideration

of six LEDs.

Note (2) LED life time is defined as under 25+2°C, when the average brighten

decrease to 50% of original brightness

Note (3) BLU Unit Applicable Warrant Period: The period is within Twenty-four months

since the date of shipping out under normal using at 25+2°C.

8.3 Projected Capacitive Touch

Item Symbol - Value Unit Note
Min. Typ. Max.
Operating Voltage VDD 3.0 33 3.6 v -
Power Supply Current IDD - 9.4 13.2 mA (D

Input High Threshold Voltage Vi 0.7VDD - VDD v -

Input Low Threshold Voltage Vi -0.3 - 0.3VDD v -

Output High Threshold Vonu 0.7VDD - - v -
Voltage

Output Low Threshold VoL - - 0.3VDD A" -
Voltage

Power Consumption PL - 31.02 43.56 mW @3.3V
Interface 1’C -
Function Multi Touch -

Note (1) This test condition is touched with 10 points.
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9. Block Diagram

TFT-LCD Module with Backlight Unit
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10. Input / Qutput Terminals Pin Assignment

10.1 TFT-LCD Module

Pin No. Symbol /0 Description

1 VCI P Booster input voltage pin.

2 VCI P Booster input voltage pin.

3 VSS P Ground

4 VDDIO P Voltage input pin for logic I/O

5 VSS P Ground
System reset pin.

6 RESB I - An active low pulse at this pin will reset the IC, Connect to VDDIO
in normal operation
Data or command

7 DC/SDC I DC : Parallel Interface
SDC : Serial Interface
6800-system : E (enable signal)

8 E/RD I 8080-system : RD (read strobe signal)
Serial mode : Not used and should be connected to VDDIO or Vss
6800-system : RW (indicates read cycle when High, write cycle

9 RW/WR I when Low)
8080-system : WR (write strobe signal)

0 CS/SCS . CS: Chip Selcet pt pin for 6800/8080 Parallel Interface
SCS: Chip Selcet pt pin for Serial Mode Interface

11 SCL I Serial clock input

12 SDO O | Data output pin in serial interface

13 SDI I Data input pin in serial interface

14 WSYNC O | Ram Write Synchronization output

15 D17 /0

16 D16 /0

17 D15 1o For parallel mode, 8/9/16/18 bit interface.

18 D14 VO | please refer to Tablet 1

19 D13 I/O | Unused pins should connect to VSS.

20 D12 /0

21 D11 /0

22 D10 /0
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Pin No. Symbol /O Description
23 D9 e
24 D8 e
25 D7 /0
26 D6 /0
27 D5 /0
28 D4 e
29 D3 e
30 D2 /0
31 D1 /0
32 DO e
33 VSS P Ground
34 DOTCLK | Data Colck
35 HSYNC I Horizontal synchronous signal
36 VSYNC I Vertical synchronous signal
37 OE I Data Enable Input
38 VSS P Ground
39 PSO I
40 PS1 I
Please refer to Tablet 1
41 PS2 I
42 PS3 1
43 VSS P Ground
44 NC - No connection
45 NC - No connection
46 NC - No connection
47 NC - No connection
48 VSS P Ground
49 LED K P LED_cathode
50 LED A P LED anode
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Tablet 1
PS3 | PS2 | PSI | PSO | Interface Mode
0 0 0 0 16-bit 6800 parallel interface
0 0 0 ] 8-bit 6800 parallel intertace
0 0 1 0 16-bit 8080 parallel interface
0 0 1 1 8-bit 8080 parallel interface
0 1 0 0 9-bit generic D[17:9] (262k
colour) + 3-wire SPI If 65K
color, D12 shorts to D17
internally
0 1 0 1 16-bit generic (262k colour)
+ 3-wire SPI
0 1 1 0 18-bit generic (262k colour)
+ 3-wire SPI
0 1 1 1 6-bit generic D[17:12] (262k
colour) + 3-wire SPI
1 0 0 0 18-bits 6800 parallel
interface
1 0 0 ] 9-bits 6800 parallel interface
1 0 ] 0 18-bit 8080 parallel interface
1 0 1 ] 9-bit 8080 parallel interface
1 1 1 0 3-wire SPI
1 1 1 1 4-wire SPI
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10.2 Projected Capacitive Touch

Connector : CVILUX CF25081D0R0-05

Pin No. Symbol /O Description
1 VDD I +3.3V power supply.
2 GND I System ground.
3 GND I System ground.
4 /RST I External reset signal, active low.
5 JINT o gétvevr?g:cii?s:; active low, asserted to request Host start a
6 SCL | I>C clock signal.
7 GND I System ground.
8 SDA I/O | I’C data signal.
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10.3 Color Data Input Assignment
The brightness of each primary color(red, green and blue) is based on the
6 bit gray scale data input for the color. The higher the binary input, the brighter
the color. The table provides the assignment of color versus data input.
Data Signal
Color Red Green Blue
D05 | D04 | D03 | D02 | D01 | D00 | D15| D14 | D13 | D12 | D11 | D10 | D25 | D24 | D23 | D22 | D21 | D20
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Basic Colors
Cyan 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1
Magenta 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Red(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(1) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Red(2) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Gray Scale Of RED
Red(61) 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Red(62) 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Green(2) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Gray Scale Of Green
Green(61) 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0
Green(62) 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0
Green(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Blue(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Gray Scale Of Blue
Blue(61) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1
Blue(62) 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0
Blue(63) 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
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11. Interface Timing
11.1 Input Signal Characteristics
Parallel 6800 Timing Characteristics
Symbol | Parameter Min Typ Max Unit
Eoyele Clock Cycle Time (write cycle) 75 - ns
Clock Cycle Time (read cycle) - )

Lopeie (Based on VOLNOH = 0.3*VDDIO/0.7*VDDIO) - ns
fas Address Setup Time (R/W) 0 - ns
fan Address Hold Time (R/W) 0 - ns
fosw Data Setup Time (D0-D7, WRITE) 5 - ns
foHw Data Hold Time (D0-D7. WRITE)) 5 - ns
face Data Access Time (D0~D7, READ) 250 - ns
oy Qutput Hold time (DO-~-D7. READ) 100 - ns
PWesL Pulse width /CS low (write cycle) 40 - ns
PWesy Pulse width /CS high (write cycle) 25 - ns
PWezs Fulse width /CS low (read cycle) 500 - ns
PWesn Pulse width /CS high (read cycle) 500 - ns
ir Rise time - - 4 ns
ir Fall time - 4 ns

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

Dy-D#(WRITE)

Dy-D7(READ)

Figure 11-1: Parallel 6800-series Interface Timing Characteristics
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Parallel 8080 Timing Characteristics

Symbol | Parameter Min | Typ Max Unit
teycle Clock Cycle Time (write cycle) 75 - - ns
Clock Cycle Time (read cycle) 450
oycle (Based on VOL/VOH = 0 3*VDDIO/0 7*VDDIO) Y ns
tasq Address Setup Time between (R/W) and D/C 0 - ns
tar Address Hold Time between (R/W) and p/C 0 - ns
taso Address Setup Time between (R/W) and CS 0 - ns
fanz Address Hold Time between (R/W) and CS 0 - ns
toow Data Setup Time (D0-D7, WRITE) 5 - ns
topw Data Hold Time (D0~D7, WRITE)) 5 - ns
tace Data Access Time (D0-~D7, READ) 250 - ns
toy Qutput Hold time (D0-D7. READ) 100 - ns
PWes Pulse width /CS low (write cycle) 40 ns
PWesn Pulse width /CS high (write cycle) 25 - ns
PWesL Pulse width /CS low (read cycle) 500 - ns
PWesn Pulse width /CS high (read cycle) 500 - ns
tr Rise time - - 4 ns
tr Fall time - 4 ns

MNote: CS can b

Write Cycle

; ﬁ 4+ 0.8Vooo
t+—0.2Vonio
L [ tam

e pulled low during the write cycle, only /RW is needed to be toggled

Figure 11-2: Parallel 8080-series Interface Timing Characteristics
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Serial Timing Characteristics
Symbol | Parameter Min Typ | Max | Unit
Eoyele Clock Cycle Time 77 - - ns
Serial Clock Cycle Time ,
fouk SPI Clock tolerance = +/- 2 ppm i 15 MHz
fas Register select Setup Time 4 - - ns
fam Register select Hold Time 5 - - ns
fcss Chip Select Setup Time 2 - - ns
frsy Chip Select Hold Time 10 - - ns
foew Write Data Setup Time 5 - - ns
fonw Write Data Hold Time 10 - - ns
ferm Clock Low Time 38 - - ns
foLkn Clock High Time 38 - - ns
ir Rise time - 4 ns
tr Fall time - 4 ns
Figure 11-3: 4 wire Serial Timing Characteristics
- *+= 0.8Vooo }><
SDC +— 0.2V A
Tas ) Tax
a3 - > - - Il-
SCs e e /
Tovels ’
tergr ) toren
SCL 02Woom —» 7/ ts \
Tosw TopEw
*+— 0 8Vpp
SDI "% Valid Data
e
SCs
SCL
SDI
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RGB Timing Characteristics

Symbol | Parameter Min | Typ | Max | Unit
fooToue DOTCLK Frequency (7/0Hz frame rate) 1 55 8.2 MHz
tnaTow DOTCLK Pernod 122 182 1000 | ns
byzvs Vertical Sync Setup Time 20 - - ns
tgvn Vertical Sync Hold Time 20 - - ns
fhsvs Horizontal Sync Setup Time 20 - - ns
v Horizontal Sync Hold Time 20 - - ns
frov Phase difference of Sync Signal Falling Edge 0 - 320 tooToLse
ferk DOTCLK Low Period 51 - - ns
tewn DOTCLK High Period 61 - - ns
fos Data Setup Time 25 - - ns
foH Data hold Time 25 - ns

Note: External clock source must be provided to DOTCLEK pin of S5D2119M1. The driver will not operate in absence of the clocking signal

Figure 11-4: RGB Timing Characteristics
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11.2 Power On / Off Sequence

90% ., lgﬂ%
10%):/ ; : : N\ 10% _f,_”
Power Supply VDD L ; 1' i 4
- 5 i i
L T : ' | :
S ; |
© b T2 1 valid data ON | |
Interface signal | . : :
: T3 | T4 I--| -: :
: B/IL ON 5 e : >
Power supply for OFF OFF ' 16
Backlight unit
POWER SEQUENCE TABLE
Value
Parameter Units
Min. Typ Max.
T1 0.5 - 10 ms
T2 5 - - ns
T3 200 - - ms
T4 200 - - ms
TS 2 - - ms
T6 1000 - - ms
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11.3 Timing Requirement of Projected Capacitive Touch
11.3.1 12C Data Transfer Format

S ' W e

I MSEB acknowiedgement acknowledgement
signal from slave signal from receiver
interrupt within slave

clock line held low while
interrupts are semviced

| ||
| byte complete, | |
| .
| I

e 5 l o 5
J"+jdﬂﬁk_ﬁdKﬁL_Jkﬁdm : 5|
I.Ei'J ACK

START or STOP or
Mnemonics Description
S I2C Start or I>C Restart
A[6:0] Slave Address = 0x70
W 1’b0: Write
R 1’bl: Read
C ACK
P STOP: the indicate the end of a packet (if this bit is missing, S will indicate
the end of the current packet and the beginning of the next packet)

Write N bytes to 12C slave

Slave Addr Data Address[X] Data [X] Data [X+N-1]
SAAAAAAARARRRRRRRRADDDDDDDDA DDDDDDDDAP
6 5432 10W, 76543210 76543210 76543210
wn 5 (%)

1
5 53 5 5 52
3 =l = = =3
Set Data Address
Slave Addr Data Address[X]

A AAAAAAIR RRRRRRRR
‘3‘6543210‘W‘A76543210‘A‘P‘
w = w
4
z 24 &g
= =R ~®
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11.3.2 I2C Timing Characteristics

(Ta=25+2°C)

Parameter Min Max Unit
SCL frequency - 400 kHz
Bus free time between a STOP and START condition 4.7 - us
Hold time (repeated) START condition 4.0 - us
Data setup time 250 - ns
Setup time for a repeated START condition 4.7 - us
Setup time for STOP condition 4.0 - us
11.3.3 Interrupt Trigger Mode

Touch Start Touch End

/INT

Serial
Data

Data Packe

Blank 0

e

11.3.4 12C Operating Mode Register Map

ata Packe
N e Blank

Address | Name Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Host
7 6 5 4 3 2 1 0 Access
Op,00h DEVICE _MODE Device RW
Mode[2:0]
Op,01h Reserved R
Op,02h TD STATUS Number of R
touch points[3:0]
Op,03h TOUCHI _YH 1*Event 1*' Touch R
Flag Y Position[11:8]
Op,04h TOUCHI YL 1* Touch Y Position[7:0] R
Op,05h TOUCHI1 XH 1* Touch ID[3:0] 1*' Touch R
X Position[11:8]
Op,06h TOUCHI1 XL 1* Touch X Position[7:0] R
Op,07h Reserved R
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Op,08h Reserved R
Op,09h | TOUCH2 YH 2"Event 2"Touch R
Flag Y Position[11:8]
Op,0Ah | TOUCH2 YL 2" touch Y Position[7:0] R
Op,0Bh | TOUCH2 XH 2" Touch ID[3:0] 2" Touch R
X Position[11:8]
Op,0Ch TOUCH2 XL 2" Touch X Position[7:0] R
Op,0Dh | Reserved R
Op,0Eh | Reserved R
Op,0Fh | TOUCH3 YH 3"Event 3" Touch R
Flag Y Position[11:8]
Op,10h | TOUCH3 YL 3" Touch Y Position[7:0] R
Op,11h | TOUCH3 XH 3 Touch ID[3:0] 3" Touch R
X Position[11:8]
Op,12h | TOUCH3 XL 3 Touch X Position[7:0] R
Op,13h Reserved R
Op,14h Reserved R
Op,15h | TOUCH4 YH 4"Event 4™ Touch R
Flag Y Position[11:8]
Op,16h | TOUCH4 YL 4™ Touch Y Position[7:0] R
Op,17h | TOUCH4 XH 4™ Touch ID[3:0] 4™ Touch R
X Position[11:8]
Op,18h | TOUCH4 XL 4™ Touch X Position[7:0] R
Op,19h Reserved R
Op,1Ah | Reserved R
Op,IBh | TOUCH5 YH 5"Event 5% Touch R
Flag Y Position[11:8]
Op,1Ch TOUCHS YL 5'"Touch Y Position[7:0] R
Op,IDh | TOUCHS5 XH 5™ Touch ID[3:0] 5% Touch R
X Position[11:8]
Op,lIEh | TOUCH5 XL 5™ Touch X Position[7:0] R
Op,1Fh Reserved R
Op,20h Reserved R
Op,21h | TOUCH6 YH 6MEvent 6 Touch R
Flag Y Position[11:8]
Op,22h | TOUCH6 YL 6"Touch Y Position[7:0] R
Op,23h | TOUCH6 XH 6™ Touch ID[3:0] 6™ Touch R
X Position[11:8]
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Op,24h TOUCH6 XL 6" Touch X Position[7:0] R
Op,25h Reserved R
Op,26h Reserved R
Op,27h | TOUCH7 _YH 7"Event 7" Touch R
Y Position[11:8]
Op,28h TOUCH7 YL 7"Touch Y Position[7:0] R
Op,29h | TOUCH7 XH 7% Touch ID[3:0] 7" Touch R
X Position[11:8]
Op,2Ah | TOUCH7 XL 7" Touch X Position[7:0] R
Op,2Bh | Reserved R
Op,2Ch | Reserved R
Op,2Dh | TOUCH8 YH 8"Event 8" Touch R
Y Position[11:8]
Op,2Eh | TOUCH8 YL 8"Touch Y Position[7:0] R
Op,2Fh | TOUCHS8 XH 8" Touch ID[3:0] 8" Touch R
X Position[11:8]
Op,30h | TOUCHS XL 8" Touch X Position[7:0] R
Op,31h Reserved R
Op,32h Reserved R
Op,33h | TOUCHY9 YH 9"Event 9th Touch R
Y Position[11:8]
Op,34h | TOUCHY YL 9""Touch Y Position[7:0] R
Op,35h | TOUCH9 XH 9% Touch ID[3:0] 9 Touch R
X Position[11:8]
Op,36h TOUCH9 XL 9th Touch X Position[7:0] R
Op,37h Reserved R
Op,38h Reserved R
Op,3%9h | TOUCHI0 YH 10"Event 10" Touch R
Y Position[11:8]
Op,3Ah | TOUCHI10 YL 10%Touch Y Position[7:0] R
Op,3Bh | TOUCH10 XH 10™ Touch ID[3:0] 10" Touch R
X Position[11:8]
Op,3Ch | TOUCHI10 XL 10" Touch X Position[7:0] R
Op,3Dh | Reserved R
Op,3Eh | Reserved R
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11.3.5 DEVICE_MODE
This register is the device mode register, configure it to determine the current mode of the

chip.
Address | Bit Address | Register Name | Description
Op,00h | 6:4 Device Mode 000b  Normal operating Mode
[2:0] 001b  System Information Mode
(Reserved)
100b  Test Mode — read raw data
(Reserved)

11.3.6 TD_STATUS
This register is the Touch Data status register.

Address

Bit Address

Register Name

Description

Op,02h

3:0

Number of touch
points[3:0]

How many points detected.
1-10 is valid.

11.3.7 TOUCHn_YH (n:1-10)

This register describes MSB of the Y coordinate of the nth touch point and the corresponding

event flag.
Address | Bit Address | Register Name | Description
Op,03h | 7:6 Event Flag 00b:  Put Down
~ 01b:  PutUp
Op,3%h 10b:  Contact
11b:  No event
5:4 Reserved
3:0 Touch' Y MSB of Touch Y Position in pixels
Position
[11:8]
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11.3.8 TOUCHn_YL (n:1-10)
This register describes LSB of the Y coordinate of the nth touch point.

Address | Bit Address | Register Name | Description

Op,04h | 7:0 Touch'Y LSB of the Touch Y Position in pixels
~ Position

Op,3Ah [7:0]

11.3.9 TOUCHn_XH (n:1-10)
This register describes MSB of the X coordinate of the nth touch point and corresponding

touch ID.
Address | Bit Address | Register Name Description
Op,05h | 7:4 Touch ID[3:0] Touch ID of Touch Point
~ 3:0 Touch X Position | MSB of Touch X Position in pixels
Op,3Bh [11:8]

11.3.10 TOUCHn_XL (n:1-10)
This register describes LSB of the X coordinate of the nth touch point.

Address | Bit Address | Register Name | Description

Op,06h | 7:0 Touch X LSB of The Touch X Position in pixels
~ Position

Op,3Ch [7:0]
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12. Instruction Description
Command Table
Reg# | Register | RIW |DIC|IB15|IB14|IB13|IB12|IB11(1B10| 1B9 | IB8 | IB7 | IB6 | IBS | IB4 | IB3 | IB2 | IB1 |IBO
R |Index 0 101 o 0 0 0 0 0 0 0 o7 | D& | o5 | o4 | D2 | D2 | D1 |00
ROOK Oscillation Start 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OS,;CE
{0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Driver output - o | e - S R . I .
RO1h |contol 0 1 ] RL | REV | GD | BGR | sM B 0 | MUC | MUXG | MUX | MUX4 | MUX3 | MUX2 | MUX1 | MUXO
{3AEFh) 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 1
LCD drive AC v | an lawe | se
ROZh |contol 0 1 ] i 0 D |ENWS | BIC | EOR |WSMD | NWT | NWA | NWE | Nmd | Wm3 | w2 | Nwio| Nwo
{0400h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RO3h Power control (1) 0 1 |ocTa |ocT2 | DCTT | DCTO | BTZ | BTY | BT0 | 0 | DC3 | DCZ | DCY | DGO | ARZ | AP1 | APD | O
M| GAMAS[2.0] setiing N N N
8 ol (844 0 1 1 0 1 0 1 0 0 1 1 0 0 1 0 0
RO7h Display control 0 1 0 0 0 PT1 | PTO | VLEZ | VLE1 | SPT 0 0 | GON | OTE | CM 0 01 | oo
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ROBh Frame cycle confol | () 1 | wot | woo | soTi | soT0 | 0 | E@2 | E@d | EQOD | oI | DD | SO | SRTN | RTN3 | RTNZ | RTNi | RTHO
(5300h) 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0
Power control (2) 0 1 0 0 0 0 0 0 0 0 i 0 0 0 0 | VRC2 | VRCT | VRCO
ROCh
{0004h) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
RODh |Power contral (3) 0 [ 1] ¢ i 0 0 0 i 0 0 0 0 0 0 | VRKI | VRHZ | VRH1 |VRHD
ROEh |Power control (4) 0 (1] ¢ 0 |VCOMG| vDv4 | vova | vDv2 [ vovi | vovo | O 0 0 0 0 0 i
Gafe scan start . senn | e | eena | oaene | mene | s | een | eens | an
ROEh [nosiion 0 1 ] 0 0 0 ] 0 D | 3CN8 | SCN7 | SCNG | SCNS | SCN4 | SCN3 | SCN2 | SCN1 | SCND
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R10h Sleep mode 0 1 ] ] 0 0 ] ] 0 ] 0 0 0 0 0 0 0| AP
(0001h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
R 1 1h EHIF_-{ mode [} '] V3mode| DFMT | DFMOD 0 |Denmade| Whade | Nosyne | CMade | T TV D1 oo AM 0 0 0
(6230h) 0 1 1 0 0 0 1 0 0 0 1 1 0 0 0 0
Sleep mode 0 |1 S T8 T T O T O I/ A 0|0 |1
R12h
(0ADSh) i 0 0 1 0 0 0
R15h Enfry mode 0 (1111011 TLO0l 0101000101 0| 1 [wvoorlewoepives [movws
ploftrltrjofjofojofojofol1]ol0ol0]0
Rith Horizontal Parch |0 T1 0100010 00| 0 | O |+er|Hers| HEPS | HEP4 | HEF3 | HEF2 | HEPT | HEFD
{001Dh) 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1
R17h Vertical Porch 0 1 FPT | VFPE | VFPS | VFP4 | WFP3 | VFP2 | VFP1 | VFPD | VBPT | VBPE | VBPS | VBP4 | VBRI | VBR2 | VBRI |VBFD
{0003h) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1
R20h I||_1 ty 0 1 i ' 1 0 0 0 0 1 i |ensum| 0 ' 0 1 '
(BOEEh) 1 0 [ [ 0 0 ] ' 0 0 1
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(contmmed)
Reg# Register R.I'W| DIC ||B15 IB14 [IB13|1B12 | IB11 ||B10 IB9 | IBS | IB7 | IB6 | 1B5 | IB4 | I1B] | IB2 | 1B1 | 1B0
R1Eh |Powsr contral (5) 0 1 U 0 0 0 0 | 0 0 0 |rote | o | vows | vowms | vom: | vowz | VCMT | vEMD
RAM data write 0 1 - - -
R22h Data[17:0] mapping depends on the interface setting
RAM data read 1 1
Frame Freguency ] 1 | osca| oscz | osct |osca| o 0 0 o 0 [ o 0 o 0 [ o
R25h
B0 :||:||-|J 1] (1] 1] 1] o o 0 0 i} a 1] (4] 0 i} i
 |Analogue Seting 1 0 |mrw_T| vee |RutM| EnN | 0 0 0 0 0 0 0 0 0 0 L
R26h —
3800h) 0 0 i i 0 1] a J 0 0 0 a I
‘l.r'CO!H OTF 0 1 i} i} 1] i} 1] 0 0 ] ] ] ] i} i} 1 ]
(000AR)
R26h
R29h
veomaTe 0 1 [i} [i] i} [i] 0 0 ] q 9 ] i} [i] i} ] ]
(80C0h) ) B ) 3 ) B )
R30h |y contral (1 0 1 0 0 0 0 0 PEF1Z | PKF11 | PKPID i l ] 0 0 FKFO2 | PKPDY | FHFOD
R31h | control i2) 0 1 0 0 0 0 v | expaz | PPt | PrPaD | 0 [ 0 0 0| exkp22 | Kozt | pep2o
R32h |y coniral (3) 0 1 0 0 0 0 1| Pxps2 | PPt [PRPSD | D D 0 0 1 | Pkpa2 | PKP4t | papap
R33h |y contral (4 0 1 0 0 0 0 0 | eRP12 | RRP11 [ 2RPID| O 0 0 0 1 | PRe02 | PRP0Y | PRPID
R34h |y contral 5) 0 1 0 0 0 0 0| ekni2 | PkMtt [2kytD | O 0 0 0 0| PKND2 | PXMDY | PRNID
R35h |y contral (8} 0 1 0 0 0 0 0 PKNZ | PENZY | PKN3D | O l ] 0 0 PHNZ2 | PENZT | PENZO
R36h |y coniral (7) 0 1 0 0 0 0 0| PHNsz | PKMSt |PKNsD | D 0 0 0 0| Pndz | Pt | Prda
R37h |y contral (2) 0 1 0 0 0 0 0 |®RNAZ | PANIT |PRNID| O [ 0 0 0 | PRADZ | PRMOT | PRNDD
R3Ah |y contral i2) 0 1 0 0 1 | vAPis | VAP | VRPI2 | VRPHI [VRPID | D D 0 1| AP | vAPD2 | VAPDI | VRPDD
R3Bh |y contral (10) 0 1 o 0 0 | vAm4 | vRNTE | vRNIZ | VRNTT VRN | O [ 0 0 |vAnc: | vRmoz | wanot | vRNDD
R41h :;:;r?l . scal 0 1 0 0 0 0 0 0 o | owee | v | owis [ owos | owoe | oves | owoiz | owon | wwn
(0000h) il il i} ] i} o o 0 0 a a ] i} ] a )
Vertical scrol " " " o . sa | wmr | wios | i | wian | uras i
R42h cantrol (2) 0 1 0 0 0 0 0 i o e | wior | wizs | wies | wize | wizs | wiez | v | owieo
{0000k} il il i} il i} o o o 0 a i) il i} il a )
Vertical RAM . - - - - = | . .
" 0 1 | wear | veae | veas | wveas | veas | veaz | vmat | vEan | vsar | veas | veas | veas | vsas | vsaz | vear | wsan
Rd44h |address position
(EFDOR) 0 1 1 1 0 ] J 0 8] 0 ] I
Honzaontal RAM
address start 0 1 0 0 0 0 0 0 0 | Hoae | Hear | HSas | H3as | Hsas | HEAZ | HZAZ | HSAt | Hoao
R45h position
(0000h) il il i} ] i} o o 0 0 ] i) ] i} ] ] )
Horizantal RAM
RAGh address end 0 1 0 0 0 0 0 i 0 | kEAE | HEAT | HEAs | HEAZ | HEAS | HEAZ | HEAZ | HEA1 | HEAD
position
(013Fh) 0 0 4] 0 1] 0 0 1 0 o 1 1 1
RASH First window start 0 i 0 0 0 0 o 0 o | ssie | ssi7 | ssie ss13 | sz | ss11 | ssi
(0000h) il il i} ] i} o o 0 0 ] i) ] i} ] ] )
First window and 0 1 0 0 0 0 0 o 0 | sEte | sE17 | sEte | sEas | sEw | sEns | sEnz | sEn | sEwm
R45h
{0DEFR) 0 0 0 0 0 0 0 0 1 1 1 1 1
Second windaow
0 1 0 0 0 0 0 o 0 | se28 | ssov | ssee | ssos | ssos | sszs | esm | ssm | ssm
R4Ah [start
0000k i 0 ] 1] a (1] o o 0 0 o a a 1] 0 o i)
Second window end| () 1 0 0 0 0 0 0 0 | sE2s | sE2v | se2e | ssas | sEos | sExs | sEm | s | sEm
R4Bh
(ODEFR) 0 0 8] 0 1] 0 0 0 1 1 1 0 1 1
Set GDORAM X - I - . - R - .
0 0 0 0 0 o 0 | xape | xap7 | xepe | xeos | xape | waps | xapz | xant | xaoo
RAEhR |sddress counter 0 ! * ’ " we *
(0D00h) ] ] i} ] i} o o 0 0 a ) ] i} ] a o
Set GDDRAM ¥ , . . \ , or | e ] o | vsms | ovame | et | vap
R4Fh |sddress counter 0 1 . - . - ° 1 1 . - - e e e o AL
(0000h) i} i} 1] i} 1] 0 0 ] ] ] ] i} 1] i} ] ]
Note:  InROIh bits REV, BGR, RL, CM will override the corresponding hardware pins settings.

Setting R28h as 0x0006 15 required before setting R25h and R29h registers.
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13. Optical Characteristics
The optical characteristics should be measured in a dark environment (< 1 lux)
or equivalent state with the methods shown in Note (4).
Item Symbol Conditions Min. Typ. Max. Unit | Note
Contrast Ratio CR 150 (350) - - 2)
Response Time Tr+TF - 50 - ms 3)
Luminance(Center) Y 200 (250) - cdm? | (4)
Brightness uniformity Buni 80 - - % (5)
Rx 0.575 0.625 0.675 -
Red . .
Ry 0,=0°%, 6y =0 0285 | 0335 | 0385 | -
Viewing Normal
Gx 0.295 0.345 0.395 -
Angle
Green
Color Gy 0550 | 0.600 | 0.650 -
Chromaticity Bx 0.095 0.145 0.195 -
Blue
By 0.030 0.080 0.130 -
(1),(4)
Wx 0.265 0.315 0.365 -
White
Wy 0.265 0.315 0.365 -
Ox+ 55 (70) -
Horizontal
Ox- 55 (70) -
Viewing Angle CR>10 deg.
ov+ 40 (55) -
Vertical
Oy- 50 (70) -
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Note (1) Definition of Viewing Angle (60X, 0y):

6 o’clock

Oy- = 90°

Normal

Ox = 0y = Q°

Note (2) Definition of Contrast Ratio (CR):

CR =

12 o’clock direction

By+ = 90°

Luminance ( brightness ) all pixels " White"

Luminance ( brightness ) all pixels"dark"

Note (3) Definition of Response Time (T, Tr):

100%

4 Gray Level 255

Gray Level 255

90%

Optical

Response

10%

Gray Level 0

0%

5——

TR

Time
Tr

v
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Note (4) Measurement Set-Up:
The LCD module should be stabilized at a given temperature for 30 minutes

to avoid abrupt temperature change during measuring. In order to stabilize

the luminance, the measurement should be executed after lighting Backlight

for 30 minutes in a windless room.

LCD Module
— LCD Panel
/ Photometer
Center of the Screen (TOPCON BM-7 Fast)

Field of View = 1°

500 mm

|| Light Shield Room

(Ambient Luminance < 1 lux)

Note (5) Definition of brightness uniformity

Brightness uniformity=(Min Luminance of 9 points)/(Max Luminance of 9 points)x100%

i
0
~
T
Y N TN
{2 1
A /
]
N
T
.//1 Ay I .~
N N/ /
[
- - - ~
N N N T
i { O { 9 }
S ~ Ay -1
]
>~
o |
I'-h" £ 6 /f
2 W /2

( 27 :mm)
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14. Reliability Test
No. Test Items Test Condition Remark
1 | High Temperature Storage Test T.=80°C 240 hours (1),(3),(4)
2 | Low Temperature Storage Test T.=-30°C 240 hours (1),(3),(4)
3 | High Temperature Operation Test Ts=70°C 240 hours (2),(3),(4)
4 | Low Temperature Operation Test Ta=-20°C 240 hours (1),(3),(4)
High Temperature and High —ano
5 Humidity Operation Test T.=60°C 90%RH 240 hours (3), (4)
. -Panel Surface/Top C
Electro Static Discharge Test anet surtacertop Lase
6 ( non-operating ) . 150pF, 330Q (3)
P g Air ; £15kV, Contact: +8kV
Half sine wave,
B s P
P 9 3 times shock of each six surfaces
Vibration Test Sine wave:10 ~ 55 ~ 10Hz
ibration Tes N
8 (non-operating) amp!ltude.l.Smm_ 3
3 axis, 2 hours/axis
9 Thermal Shock Test -20°C ( 30min ) ~ 70°C (3),
( non-operating ) ( 30min ) ,10 cycles (4)
. Height : 80cm
10 | Drop Test(with Cart 3
rop Test(with Carton) 1 corner, 3 edges, 6 surfaces (3)

Note 1: Ta is the ambient temperature of samples.
Note 2: Ts is the temperature of panel’s surface.

Note 3: In the standard condition, there shall be no practical problem that may affect the display function. After the

reliability test, the product only guarantees operation, but don’t guarantee all of the cosmetic specification.

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

temperature.
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PARTS LIST
ITEM SIZE(LXWxH) unitmm | MATERIAL | Q.T.Y | NOTE
1 TRAY 372.0x262.0x16.6 26
2 EPE(J46) 372.0x262.0x5.0 EPE 4
3 CARD BOARD(PO01) 816.0x375.0x3.5 CARTON 2
4 CARD BOARD(P02) 945.0x275.0x3.5 CARTON 2
5 CARD BOARD(P03) 375.0x265.0x3.5 CARTON 4
6 INTERNAL BOX(S01) 400.0x290.0x150.0 CARTON 2
7 EXTERNAL BOX(L28) 600.0x420.0x180.0 1
8 PRODUCT 76.84x63.84x4.85 144
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16. Precautions
16.1 Assembly and Handling Precautions

(1) Do not apply rough force such as bending or twisting to the module during
assembly:.

(2) It’s recommended to assemble or to install a module into the user’s system
in clean working areas. The dust and oil may cause electrical short or worsen
the polarizer.

(3) Don’t apply pressure or impulse to the module to prevent the damage of
LCD panel and Backlight.

(4) Always follow the correct power-on sequence when the LCD module is turned
on. This can prevent the damage and latch-up of the CMOS LSI chips.

(5) Do not plug in or pull out the I/F connector while the module is in operation.

(6) Do not disassemble the module.

(7) Use a soft dry cloth without chemicals for cleaning, because the surface of
polarizer is very soft and easily scratched.

(8) Moisture can easily penetrate into LCD module and may cause the damage
during operation.

(9) High temperature or humidity may deteriorate the performance of LCD module.
Please store LCD module in the specified storage conditions.

(10) When ambient temperature is lower than 10°C, the display quality might be

reduced. For example, the response time will become slow.

16.2 Safety Precautions
(1) If the liquid crystal material leaks from the panel, it should be kept away from
the eyes or mouth. In case of contact with hands, skin or clothes, it has to be
washed away thoroughly with soap.
(2) After the module’s end of life, it is not harmful in case of normal operation and

storage.

16.3 Terms of Warrant
(1) Acceptance inspection period
The period is within one month after the arrival of contracted commodity at the buyer’s
factory site.
(2) Applicable warrant period
The period is within twelve months since the date of shipping out under normal using

and storage conditions.
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16.4 Cautions for LCM’s installing and assembling

Please keep away the FPC while assembling or fixing the LCM to avoid FPC being damaged

or extruded or other related problems. Please see below picture.

RUBBER OR'SPONGE

FPC
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18.Definition of Labels

The bar code nameplate is pasted on each module as illustration, and its definitions

PT322435B-TLMWD-EC35

ABCDEFGHIJKL

(a) Module Name: PT322435B-TLMWD-EC35
(b) Serial ID:

A B CDUEVFGHTIJKUL

Serial ID includes the information as below:
(a) Screen size (Diagonal): Inch Code (ABCD)

Serial No.
Factory Code
Manufactured Date

Screen Size

3.5 — 0350
10.4” — 1040
(b) Manufactured Date: Year, Month, Day (EFG)
Year (E)
Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Mark 0 1 2 3 4 5 6 7 8 9
Year | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Mark A B C D E F G H I J




For P-TEC internal use.

(d) Serial No. (IJKL):
Manufacturing sequence of product, for example: 0001~9999.
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Month (F)
Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
Mark 1 2 3 4 5 6 7 8 9 A B C
Day (G)
Day | 1 3145 8 10 (11|12 (13|14 ] 15|16
Mark | 1 3145 7 | 8 A|B|C|D|E|F|G
Day |17 |18 |19 |20 |21 |22 |23 (24|25 (26|27 28|29 30|31
Mark | H| T |J|K|L I M|{N|O|P|Q|R|S|T|U|V
(c¢) Factory Code (H):
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19. Incoming Inspection Standards
19.1 The environmental condition of inspection
The environmental condition and visual inspection shall be conducted as below.
(1) Ambient temperature 25£5°C
(2) Humidity: 60+5% RH
(3) Viewing distance is approximately 35 ~ 40 cm
(4) Viewing angle is normal to the LCD panel as Fig _1(10°)
(5) Ambient Illumination: 300 ~ 500 Lux for external appearance inspection

fr-” Ewe posttion

\\wl-g'r:'v%-v—l,ﬁ‘ff 3 5cmp~40cm

W | Il.-
AR
R A
. e
LCD Panel
Fig _1

19.2 The defects classify of AQL as following:

(1) Test method :According to ANSI/ASOC Z 1.4 .General Inspection Level I take a

single time
(2) The defects classify of AQL as following:
Class of .
AQL Definition
defects
. It is defect that is likely to result in failure or to reduce materially
Major 0.65% B ) )
the usability of the intended function.
) It is a defect that will not result in functioning problem with
Minor 1.5% o ]
deviation classified.
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19.3 Inspection Parameters
Item Specification/Description Note
. . No Display -
Display Function
Malfunction -
Contrast ratio Out of Spec -
Operating . No obvious Vertical and Horizontal line defect in
Line defect . -
bright , dark and colored.
Acceptable number
Item
A B Total
BRIGHT DOT N=0 N=0
Point Defect ]
] DARK DOT N=0 N=0 N=0 | Note: 1~
Operating (red,green.blue, 456
dark, white) TOTAL DOT N=0 N=0 }
TWO ADJACENT DOT NOT ALLOWED
THREE OR MORE
NOT ALLOWED
ADJACENT DOT
Scratch on the L(mm) W(mm) Acceptable number -
T l‘:
polarizer L=25 W=0.1 3 o
L>25 W =0.1 0
External Dimension{mm) Acceptable number
: , Dent or bubble Note:3
nspection ote:3
_ pec . on the polarizer D=03 3 ;
(non-operating)
D=0.1 Disregard
Foreign Dimension{mm) Acceptable number
material on the D=0.5 2 Note:3
polarizer D=0.1 Disregard
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Incoming Inspection Touch Panel

Circular Defects
Linear Defects
Scratch

Air Bubble
Crack

(1) Circular Defects

) =(L+W)/2

Diameter(mm) Spec
) =02 No quantity limit
02<¢ <04 Max Sdefect
04= ¢ Reject
(2) Linear Defects
Length Width Acceptable
L
‘ ‘ 6.0=L 0.06=W Accept
N\ L=6.0 W =0.06 Reject
N\ ]
(3)Scratch
Length Width Acceptable
12.0=zL 0.06=W Accept
L=12.0 W=0.06 Reject

The Min distance of defects must be above 5.0mm.

(4) Air Bubble

Diameter(mm) Spec
¢ =0.2 No quantity limit
02<¢ =0.6 Max 5 defect

The Min distance of defects must be above 5.0mm.

(5)Crack

Reject

SEa

PAGE
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Notel. The definition of dot defect :
The dot defect was judged after repair and the size of a defective dot over 1/2 of whole
dot is regarded as one defective dot.

Note2. \ "
~—%
L

Note3. D : Diameter D=(a+b)/2

d

Note4. Bright dot is defined through 6% transmission ND Filter as following.

@'\_f’czj - - Eye Position
i [
! | o
! =
| I 3
I | !

R | I
MND Filter :

e |

’_ I\

'Z_E_____I__ ND Filten—_ll—u ———Y | ND Filter Position

L

TFT-LGD Panel TFT-LCD Panel

= lem

Note5. ADJACENT DOT

= s
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Note6.
B:BM

A:AA

19.4 Handling of LCM
(1)Don't give external shock.
(2)Don't apply excessive force on the surface.

(3)Liquid in LCD is hazardous substance. Must not lick and swallow. when the liquid is

attach to your hand, skin, cloth etc. Wash it out thoroughly and immediately.

(4)Don't operate it above the absolute maximum rating.
(5)Don't disassemble the LCM.




