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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. DlAGONAL DlMENSlONS 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 'on (> 600 ni)

T: TN

o 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.

5. 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)*x240(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) -
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 TBD g

P-tec certifies this product to be in compliance with

i 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 Tsr -30 +80 °C (DH(?2)
Operating Ambient Temperature Top -20 +70 °C (DH(©2)

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 A% -
Input Voltage VCI Vss-0.3 5.0 \Y -
7.2.2 Backlight Unit
(Ta=2542°C)
Value ]
Item Symbol : Unit Note
Min. Max.
Forward current If - (30) mA (1)
Reverse voltage Vr - (30) \Y% (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 \Y% -
2.50r
Booster Reference Supply VDDIO
VCI 33 3.6 \'% -
Voltage Range whichever
is higher
Input High Threshold Voltage Vi 0.8VppIio - Vbbio v -
Input Low Threshold Voltage Vi 0 - 0.2Vppio v -
(GND=Vss=0V)
Parameter SYMBOL Condition Min Typ Max Unit | Remarks
Digital Current IVDDIO VDDIO = 3.3V - TBD | TBD mA (D) (2)
Booster Current IVCI VCI =3.3V - TBD | TBD | mA (H?2)
Total Power
_ PC VDDIO = 3.3V - TBD | TBD | mW | (1)(2)
Consumption

Note (1) The specified power consumption is under the conditions at Vppio =3.3V,
Fv=60Hz, whereas a power dissipation check pattern below is displayed.
Note (2) Digital Parallel RGB 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) - v (1)

LED Current IL - (20) - mA (1)

Power Consumption PsL - (372) - mW (D)

LED Life Time(25°C) ; 10000 _ _ 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

8.3 Projected Capacitive Touch

Value
Item Symbol Unit Note
Min. Typ. Max.
Operating Voltage VDD 3.0 3.3 3.6 \Y% -
Power Supply Current IDD - 9.4 13.2 mA 0))
Input High Threshold Voltage Vin 0.7VDD - VDD v -
Input Low Threshold Voltage Vi -0.3 - 0.3VDD \% -
Output High Threshold Voltage Vou 0.7VDD - - \% -
Output Low Threshold Voltage VoL - - 0.3VDD \% -
Power Consumption PL - 31.02 43.56 mW @3.3V

Interface I’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

VCI

VSS

VDDIO

RESB

DC/SDC

E/RD

TFT LCD PANEL

RW/WR

NOO-1

CS/SCS

SCL

320(RGB) x

SDO

I VYV VVVVVYVYVYY

SDI
WSYNC

Ol d3Alda

240 Pixel

D177D0

DOTCLK

HSYNC

0a/od

VSYNC
OE

VVVVYVYYVYY

PS0~3

LED_A

LED_K

Projected Capacitive Touch
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10. Input / Qutput Terminals Pin Assignment
10.1 TFT-LCD Module

Pin No. Symbol /O 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 1/0

5 VSS P Ground
System reset pin.

6 RESB I - An active low pulse at this pin will reset the 1C, 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 0S/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 0] Data output pin in serial interface

13 SDI I Data input pin in serial interface

14 WSYNC O | Ram Write Synchronization output

15 D17 /O

16 D16 /O

7 D15 vo For parallel mode, 8/9/16/18 bit interface.

18 D14 VO | piease refer to Tablet 1

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

20 D12 /O

21 D11 /0

22 D10 /0
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Pin No. Symbol /O Description
23 D9 /0
24 D8 /0
25 D7 I/O
26 D6 I/O
27 D5 /0
28 D4 /0
29 D3 /0
30 D2 /O
31 D1 I/O
32 DO /0
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 I
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




MODEL NO. PAGE

PT322435A-TLMWD-EC35 | SPEC ONLY 13

PS2

1 | PSO

Interface Mode

16-bit 6800 parallel mntertace

8-bit 6800 parallel interface

16-bit 8080 parallel mterface

8-bit 8080 parallel intertace

—_—olo| o)l

OO || LA

SO|=O| =D

9-bit generic D[17:9] (262k
colour) + 3-wire SPI If 65K
color, D12 shorts to D17
internally

16-b1t generic (262k colour)
+ 3-wire SPI

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

6-bit generic D[17:12] (262k
colour) + 3-wire SPI

=

1 8-bits 6800 parallel
interface

9-bits 6800 parallel interface

18-b1t 8080 parallel mterface

9-bit 8080 parallel interface

3-wire SPI

—_—l— DD

4-wire SPI
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10.2 Projected Capacitive Touch
Connector: CVILUX CF25101D0R0-05

Pin No. Symbol /0 Description

1 GND I System ground.

2 VDD I +3.3V power supply.

3 /RST I External reset signal, active low.

4 JINT o i@?ﬁ;gﬁ?ﬂ{, active low, asserted to request Host start a
5 SDA [/O | I’C data signal.

6 SCL I I2C clock signal.

7 NC - Not Connection

8 NC - Not Connection

9 NC - Not Connection

10 GND I System ground.
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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 | DO1 | D00 | D15 | D14 | D13 | D12 | D11 | D10 | D25 | D24 | D23 | D22 | D21 | D20
Black ojfof|o]o|oO ojojo|lofo|joO|O|jO]O|O]O]O]O
Red 1|1 1|1 1 i1fo0jo0o|jo|O0O|O0OjO|O|O]O|OJ|O]O
Green ofof|oj]o|oO 0 i1 (111|110 |0|O0O]O|OY|0O
Basic Colors Blue ofo0of|o]o|oO ojojo|lofojoOo|O|1]|1|1]|1]|1]|1
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 ofo0of|o]o|oO ojojo|lofoO0o|jO|]O|O]O|O]O]|]O]|O
Red(1) ofo0of|o0o]oOo|oO i1fo0jo0o|joOo|lO0O|OjO|O|]O]|]O|OJ|O]O
Red(2) ofojfoj]o|1 ocjojo|lofojo|jO0O|jO]O|O]|O]O]|O
Gray Scale Of RED
Red(61) 1|1 1110 i1fo0jo0|joO0O|lO0O|OjO|O|]O]|]O|OJ|O]O
Red(62) 111 1|1 1 ocjojo|lofojo|jO0O|jO]O|O|]O]O]O
Red(63) 1|1 1|1 1 i1f0j0|jO0O|O|OjO|O|O]O|O|O]O
Green(0) / Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) ojfofjoj]o|oO ocjojo|lofojo|1j0|]O0O|O0]O0O]O]|O
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) ofof|o]o|oO 0 1111 |1(0]O0O|O0|O]O|OY|0O
Green(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(0) / Dark ojfofjoj]o|oO ocjojo|lofojo|jO0O|jO]O|O|]O]O]O
Blue(1) ofof|o]o|oO ojojo|jofojo|jO0O|jO]O|O0O]|]O0O]O]|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 ojojJoj|Jo|o0]oO 1|11 ]|1|0]|1
Blue(62) 0 0 0 ojojJoj|Jof|o0]oO 1|11 ]1|1]|0
Blue(63) 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
Coyele Clock Cycle Time (write cycle) 75 - ns
Clock Cycle Time (read cycle) - .
Loyete (Based on VOL/VOH = 0.3*VDDIO/0.7*VDDIO) == ns
fas Address Setup Time (R/W) 0 - ns
fam Address Hold Time (R/W ) 0 - ns
fosw Data Setup Time (D0~-D7, WRITE) 5 - ns
forw Data Hold Time (D0-D7. WRITE)) 5 - ns
tace Data Access Time (D0~D7, READ) 250 - ns
oy Qutput Hold time (D0~D7. READ) 100 - ns
PWesL Pulse width /CS low (write cycle) 40 - ns
PWezen Pulse width /CS high (write cycle) 25 - ns
PWes Pulse width /C5 low (read cycle) 500 - ns
PWesk Pulse width /CS high (read cycle) 500 - - ns
tr Rise time - - 4 ns
e Fall time - 4 ns
ote: CS can be pulled low during the write cycle, only /RW is needed to be toggled

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

”
. X
b
e
i%s
e
cs tr q

Dy~D+(WRITE)

Toycle *
PWesg PWese -
R D
tpsw
Valid Data

Dy~D7(READ)

tacc

WValid Data

log
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Parallel 8080 Timing Characteristics
Symbol | Parameter Min Typ Max Unit
foyele Clock Cycle Time (write cycle) 75 - ns
Clock Cycle Time (read cycle) 150 )
eycle (Based on VOL/VOH = 0.3*VDDIO/0.7*VDDIO) o ns
tasq Address Setup Time between (R/W) and D/C 0 - - ns
far Address Hold Time between (R/W) and D/ 0 - - ns
taso Address Setup Time between (R/W) and CS 0 - - ns
fame Address Hold Time between (R/W) and CS 0 - - ns
toew Data Setup Time (D0-D7, WRITE) 5 - - ns
forw Data Hold Time (DQ-D7. WRITE)) 5 - - ns
tacc Data Access Time (D0-D7. READ) 250 - - ns
fon Output Hold time (D0-D7, READ) 100 - - ns
PWesL 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
PWeczan Pulse width /CS high (read cycle) 500 - - ns
fr Rise time - - 4 ns
fr Fall time - - 4 ns

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

Figure 11-2: Parallel 8080-series Interface Timing Characteristics

Write Cycle

D -"E : ﬁ f— 0.3\"DD]-2
| 0.2V
tasi [ tam
_ Y a+——| 0.8V
CS tr—*\‘:— —i < tg.
| 02Vpmo
Toyels >
= | q_l 0.8Vpome PWeq /5_)1 tagm PWess
tas «— 9-2Vnom A |
tosw oEw
) *+— 0.8V
Do-D7 (WRITE) >< oo Valid Data
. 4— U.2Vpoo
Remark: It's highly recommended that RD remains high for the whole write cycle
Read Cycle
WR
D/E *= 0.8Vopo
— 02Wome
o tas1
_ = +— | 0.8V
cs T I
< | 0.2Vppmo
1
RS ﬁ\k P
l( tas: | «—0.2Vooo PWesa |
tacc fom
e [
“— 08V 7
De~D7(READ) ] Valid Data >< H
«— 0.2Vooo A
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Serial Timing Characteristics
Symbol | Parameter Min | Typ | Max | Unit
| Clock Cycle Time 77 - - ns
Serial Clock Cycle Time ,
fouk SPI Clock tolerance = +/- 2 ppm ) 15 MRz
faz Register select Setup Time 4 - - ns
fap Register select Hold Time 5 - - ns
fess Chip Select Setup Time 2 - - ns
tosy Chip Select Hold Time 10 - - ns
fosw Write Data Setup Time 5 - - ns
fonw Write Data Hold Time 10 - - ns
ferm Clock Low Time 38 - - ns
o kn Clock High Time 28 - - ns
ir Rise time - - 4 ns
tr Fall time - 4 ns
Figure 11-3: 4 wire Serial Timing Characteristics
- *— 0.8Vpow }><
SDC — 0.2V 2
fas i Tam
a3 - > L3 - >
sCs b e /
tovcia 7
torer ) terrn
SCL 0.2Voomw —» ,/ te \_
— -
tosw tomEw
+— 08V
SDI "#% Valid Data
P —
SCs
SCL
SDI
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RGB Timing Characteristics

Symbol | Parameter Min Typ Max | Unit
fooTowx DOTCLK Frequency (70Hz frame rate) 1 55 82 MHz
tooTowx DOTCLK Period 122 182 1000 | ns
tusys Vertical Sync Setup Time 20 - - ns
tusvH Vertical Sync Hold Time 20 - - ns
thsvs Horizontal Sync Setup Time 20 - - ns
theyvh Haorizontal Sync Hold Time 20 - - ns
oy Phase difference of Sync Signal Falling Edge 0 - 320 tnoToux
fowk DOTCLK Low Period 51 - - ns
town DOTCLK High Period 61 - - ns
tos Data Setup Time 25 - - ns
ton Data hold Time 25 - - ns

Mote: External clock source must be provided to DOTCLE pin of SSD2119M1. The driver will not operate in absence of the clocking signal.

Figure 11-4: RGB Timing Characteristics

0.2Vooe

tvE = : t'\'E
WSYNC ' ! 7Z3.3‘-"3:1:-

HSYNC

DOTCLK

Pixel
Data
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11.2 Power On / Off Sequence
10%)5/ | : \ 10% _;:
Power Supply VDD L ; 1' : :
o 5 i i
AL ' ' : :
L e | :
8 T2 1 valid data ON | |
Interface signal . ; : :
: i i : E i
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

r—

r-P'I

oA
oo\ X N/ O X
| MSE acknowledgement acknowledgement | Sr

signal from slave signal from receiver

interrupt within slave

clock line held low while
interrupts are serviced

sl T l ——\_/_\—/J—L
S\ WAVARNAVAVAI R VAVAW S
ACK

g 1351
LsrJ ack Le ]

I

|| ||
| | byte complete, I |
I I
I (-

START or STOP or
Mnemonics Description
S I>C Start or I*C Restart
A[6:0] Slave Address = 7°b0111000
W 1’b0: Write
R 1’bl: Read
C ACK
5 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 I2C slave
Slave Addr Data Address[X] Data [X] Data [X+N-1]

AAAAAAARARRRRRRRRADDDDDDDD

6 5432 10|W 76 543210 76 543210

A‘

1yvis | »
LM
AoV

AoV

MOV

MOV

Set Data Address

Slave Addr
AAAAAAA
6 543210

Lavis | @

Read X bytes from I°C Slave
Slave Addr Data [N]

AAAAAAAR A D DDDDDD D

6 54321 0|W 76 543210

N
A ... DDDDDDDD
76543210

vis [ o
peay
MOV
MOV
N
dols
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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 - ps

11.3.3 Interrupt Trigger Mode

Touch Start Touch End

/INT

Serial
Data

(& o . . o
Blank Data g't-:ke W 0 ata I]iacl- e: : Blank

11.3.4 12C Operating Mode Register Map

Address | Name Bit7 | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Host
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 TOUCH1_YH 1*'Event 1% Touch R
Flag Y Position[11:8]
Op,04h TOUCH1 YL 1% Touch Y Position[7:0] R
Op,05h TOUCH1_XH 1% Touch ID[3:0] 1% Touch R
X Position[11:8]
Op,06h TOUCH1 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,I1Bh | TOUCH5 YH 5"Event 5% Touch R
Flag Y Position[11:8]
Op,ICh | TOUCH5 YL 5"Touch Y Position[7:0] R
Op,IDh | TOUCH5 XH 5% Touch ID[3:0] 5% Touch R
X Position[11:8]
Op,1Eh | TOUCHS5 XL 5% Touch X Position[7:0] R
Op,1Fh Reserved R
Op,20h Reserved R
Op,21h | TOUCH6 YH 6"Event 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
Flag 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 | TOUCHS YH 8Event 8t Touch R
Flag Y Position[11:8]
Op,2Eh | TOUCHS 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 TOUCHS8 XL 8" Touch X Position[7:0] R
Op,31h Reserved R
Op,32h Reserved R
Op,33h | TOUCH9 YH 9"Event 9th Touch R
Flag Y Position[11:8]
Op,34h TOUCH9 YL 9"hTouch Y Position[7:0] R
Op,35h | TOUCH9 XH 9t Touch ID[3:0] 9 Touch R
X Position[11:8]
Op,36h | TOUCH9 XL 9" Touch X Position[7:0] R
Op,37h Reserved R
Op,38h Reserved R
Op,3%h TOUCHI10 YH 10"Event 10" Touch R
Flag 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 TOUCH10 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] 00Ib  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.

[11:8]

Address | Bit Address | Register Name | Description
Op,03h | 7:6 Event Flag 00b:  Put Down
~ 01b:  PutUp
Op,3%h 10b:  Contact
I1b:  No event
5:4 Reserved
3:0 Touch Y MSB of Touch Y Position in pixels
Position
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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 R/W |D/C|IB15|IB14|1B13 |IB12|IB11|1B10| IB9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 |IBO
R Index 0 0 0 0 0 o o a o o D7 D8 DS D4 D2 D2 D1 oo
illation & o o [i] o o CsCE
ROO Oscillation Start 0 1 o il o o o a o o a 0 0 0 0 0 .
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Driver output " - ~ - - - R \ v \ v
RO1h |control 0 1 o RL REV GD BGR SM B o MUKT | MUXG | MUXS | MUX4 | MUX3 | MUXZ | MUX1 | MUXO
(3AEFh) 0 0 1 1 1 0 1 0 1 1 1 0 1 1 1 1
LCD drive AC . = - ic Wa T W5 ! W
RO2h |control 0 1 0 a 0 LD | ENWS | BiC EOR | WSMD | NWT7 NWS | NWS NW4 | NW3 | NW2 MW MW
(0400h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RO3h Power control (1) 0 1 pcT2 | DeT2 | DeTi | DeTo | BT BT1 BTO o alec] pcz | Des DCo | AF2 AP1 AFD 0
All GAMAS[2:0] setiing . . N
2 color (2AB4R) 0 1 1 D 1 0 1 0 0 1 1 0 0 1 0 0
RO7h Display control 0 1 ] il o FT1 =70 WLEZ | WLE1 SPT ] o GOM DTE CcM o o1 oo
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ROBh Frame cycle control 0 1 NO1 MOD | SDT1 | SDTO o E@2 | EQt Eo | ovi [ oo | SOV | SRTN | RTN3 | RTNZ | RTNY | RTMO
(5300h) 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0
ROCh Power control (2) 0 1 o il 0 o o a o o a 0 0 0 0 VRE2 | WRC1 | VRCD
(0004h) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
RODh |Power control (3) 0 1 o 0 o 0 0 2 D 0 0 o 0 0 | vama | vaK2 | veHi | vRHO
ROEh |Power control (4) 0 1 0 0 |vcome| vova | vova vOvi | vowo i 0 0 o 0 0 0 )
ROFh S?si&?n san 0 1 o 0 0 0 ] 0 0 SCME | SCN7 | SCME | SCM5 | SCM4 | SCM3 | SCNZ | SCN1 | SCND
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R10h Sleep mode 0 1 ] i [1} o ] o o ] o [1} 0 [1} 0 [1} 0 SLP
(0001h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
R1 1 h Entry mode D 1 WS mode| DFM1 DFMO 1] Denmode | WMode | Mosync | DMode T ™0 D1 oo AM o 0 o
(6230h) 0 1 1 0 0 0 1 0 0 0 1 1 0 0 0 0
R12h Sleep mode 0 1 0 0 DSLP 0 1 1 0 1 1 0 0 1 1 0 1
(DADSN) 0 0 0 1 0 0 0
R15h Entry mode 0 1 1 0 1 1 0 0 0 0 0 0 0 1 DIVDOT|DVDEN [RIVHS  |DaVVs
B010n 1] o 1 t]lololoflolo]o]o 1 lolofo]o
R16h Horizontal Porch 1 0 0 0 0 0 0 0 0 HSF7 | HEPS | HEPS | HEP4 | HBF3 | HBF2 | HEP1 | HEFO
(001Dh) 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1
Vertical Porch 1 VFE7T | wFPa | wEPs | wrr4 | wFP2 | wFPz | wERt | wrPo | wer7 | wers | wvers | ver4 | werz | werz | vBP1 | VBFO
R17h
(0003h) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1
R20h Uniformity 1 0 1 1 0 0 0 0 1 1 EnsvIN| O 1 0 1 1
i 1 0 1 [ 0 0 0 1 0 0 1
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(confimued)
Reg# Register R.I'W| DIC ||B15 IB14 |1B13 | I1B12 | IB11 | IB10| IBS | IB8 | IBT | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | 1BO
R1Eh |Powsr control (5) 0 1 o 0 0 o 0 | 0 0 ] noTR [} veMs | voMa | voma | wemz | woai | VEMD
RAM data write W] 1 . - -
R22h Data[17:0] mapping depends on the interface setting
RAM data read 1 1
Frame Freguency 0 1 osc3 | oscz | osct | osco 0 i 0 0 i 0 0 o 0 0 o o
R25h
8000h i 1] 1] [n] 4] 1] 1] 1] o a a] 1] 1] 1] a 1]
. etting 0 1 o0 |Rw_T| veB | RLTA 0 o 0 0 0 0 0 0 0 a 0
R26h -
0 0 v 0 0 0 o 0 0 0 0 0 o
‘.';%g’f*:_ =TF 0 1 i 0 0 0 i 0 o o o 0 0 o0 0 1 i
R28h [—
R29h
WCOM OTF 1] 1 o o o ] o o o i i o o o ] o o
(B0COh) B B B B B B B
R30h |y control (1) 0 1 ] 0 0 o ] PEF1Z | PEF11 | PEPID o L ] ] ] FKPDZ | PKPI | FKFOD
R31h [, contral 2) 1] 1 0 o o 0 v | Pxpaz | eep3s | Pepan | @ 0 ] 0 1 | prrzz2 | ket | PrP2o
R32h |y coniral (3 0 1 ] 0 0 0 ] PXF5Z | PKFST | PKPSD o L o o o FKP4Z | PKR41 | FRRLD
R33h |y contral (4) 0 1 0 0 0 0 1 | PRPi2 | PRP11 | PRFID| O 0 o o 1 | paro2 | PRRODT | PRPID
R34h |y control (5) 0 1 ] i] i] o ] PKNIZ | PKNT1 | BKNID o o ] i] ] F¥NDZ | F®MOT | PRNDO
R35h |y contral (8) 0 1 0 0 0 0 U | Pknaz [ PKM21 | PKNED | O 0 ] o O W N I T
R36h |y contral (7) 0 1 ] i] i] o ] PKNSZ | PKNS1 | PKNSO o o ] i] ] FxNaz | FeMaT | PRNAD
R37Th |y contral (3) 0 1 0 0 0 0 U |eRNt2 [PRNT1 |PRNID| O 0 ] o 1 | eAnoz | PAMDs | ERNDC
R3Ah |y contral (9 0 1 ] 0 ] vAPis | vAR1E | VRRIZ | WRPT1 | VRPID o o ] 0 vAPD3 | vAPR2 | wRPDi | VRPDD
R3Bh |y contral (10) 0 1 0 o o | vAnia | vAMia | vRNaz [ vANtt [vRnio [ o 0 ] 0| vAnoz | vanoz | vanos | vRNDD
R41h 2’;’;;‘7 I__s'f"cl 0 1 0 0 0 0 0 0 o TSN IR VRN IRVRERN IRV R TR REURES EAVET-3 EEVETIN IRVRT:
{0000} 4] Q Q Q 4] o o 0 o o 0 1] 1] o a D
R42h 2’;:;‘7 I_;? rol 0 1 0 0 0 0 0 i o 25 | wizr | wize | wies | wizs | owizs | owizz | owem | v
(D000} (] [u] [u] [i] (] o 0 o ] a i) [u] i ] a o
Wertical RAM sear | ow WEAS | wi vEAZ | Wi =a1 =ar SAT SAE 285 | ws aaz | veas = Al
RA44H |sadress sositien 0 1 VEAT | vEAE | wEAs | vEas | weaz | wveaz | wEa EAD | VSAT sa5 | weas | wsas | vsaz | vmaz | wear | wsao
(EFO0R) o 1 1 1 ] o a 1] 1] o a o]
Horizontal RAM
address start 1] 1 0 o 0 0 0 0 [ poag | pEar | Hsas | 5as | Hsas | nzas | nzaz | ssat | mHsao
R45h position
j[: 00h i 4] 4] 4] o 4] 0 1] 1] o a 0 4] 4] 1] a 0
Horizontal RAM
address end 0 1 o o o L 0 i} o pEAE | HEAT | HEmE | HEAs | HEAs | HEA3 | HEAZ | HEA1 | HEAD
R46h position
{D13Fh) 4] 1] Q o 4] o o 1 o o 1 1 1
First window start 0 1 0 o o 0 0 o o =316 | =817 | =516 3514 | 8313 | ssiz | =33 5510
R48h
{D000h) 1] 1] 1] o 1] 0 o] o ] o a 1] 1] o a o]
First window 2nd 0 1 0 o o o 0 0 0 sE1e | =E17 | =EiE sE13 | sEiz | ss SE10
R49h
(DDEFR) 4] 1] Q o 4] o o 0 1 1 1 1] 1 1
Second window
! 1] 1 0 o o 0 0 i 0 ss2s | ss27 | ss26 | ss2s | =so4 | ss23 | ssm | ssm; | ssm
R4Ah |[start
:IC 00h i 4] 1] 1] [n] 4] 1] 1] 1] o a a] 1] 1] 1] a 1]
Second window end| () 1 0 o o o 0 il o sEzs | zE27 | =Eze sEz3 | sEz:2 sE20
R4Bh
(ODEFR) (] [u] [u] [i] (] o 0 o 1 1 1 [u] 1 1
Set GDORAM X A - ar - - -
0 o o o 0 0 o XADE | AL (AD (D5 | xAD4 | XAD3 | xaD2 | XAD AD
RAEhR |address counter 0 1 * * * e * *
{D000h) 1] 1] 1] 4] 1] 0 o] o ] o a 1] 1] o a o]
Set GDORAM Y . . . . . ) vape | ves .- s o | van
RA4Fh |address counter 0 1 - - - - - 1 1 5 - - i o i AL
(0D00h) i 0 0 0 i 0 D 0 0 i] ] 0 0 0 0 0
Note: InROIh bits REV, BGR, RL, CM will override the corresponding hardware pins settings.

Setting R28h as 0x0006 1s required before setting R25h and R2%h 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+Tr - 50 - ms 3)
Luminance(Center) Y 200 (250) - cdm? | (4)
Brightness uniformity Buni 80 - - % (5)
Rx (TBD) | (TBD) | (TBD) -
Red . 5
Ry 0=0, 6v =0 (TBD) | (TBD) | (TBD) | -
Viewing Normal
Gx Angle (TBD) | (TBD) | (TBD) | -
Green
Color Gy (TBD) | (TBD) | (TBD) -
Chromaticity Bx ( TBD ) ( TBD ) ( TBD ) -
Blue
By (TBD) | (TBD) | (TBD) | -
(1).(4)
Wx (TBD) | (TBD) | (TBD) | -
White
Wy (TBD) | (TBD) | (TBD) -
Oxt 55 (70) -
Horizontal
Ox- 55 (70) -
Viewing Angle CR>10 deg.
Oy+ 40 (55) -
Vertical
Oy- 50 (70) -
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Note (1) Definition of Viewing Angle (6X, 0y):

Normal

0x = 0y =0°

Oy+ = 90°

6 o’clock

Oy- = 90°

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

CR = Luminance ( brightness ) all pixels " White"

Luminance ( brightness ) all pixels"dark"

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

100%

90%

Optical

Response
Gray Level 0

$5——

10%

0%

4 Gray Level 255 Gray Level 255

12 o’clock direction

Time

TR 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 dark room or equivalent condition.

LCD Module

[

LCD Panel

Center of the Screen

Photometer

(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
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Y N i
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T
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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 0
5 Humidity Operation Test T.=60°C 90%RH 240 hours (3), (4)
Electro Static Disch Test -Panel Surface/Top Case
ectro Static Discharge Tes _
6 ( non-operating ) | I_SOPF’ 3300 (3)
Air : £15kV, Contact: +8kV
Mechanical Shock Test Half sine wave,
echanical Shock Tes
! ( non-operating ) 1096’ oms . (3)
3 times shock of each six surfaces
8 Vibration Test Sine wave, 10 ~ 55 ~ 10Hz, 3
( non-operating ) 3 axis, 2 hours/axis (3)
9 Thermal Shock Test -20°C ( 30min ) ~70°C ( 30min ) ,10 (3),
( non-operating ) cycles (4)
. Height : 80cm

10 | Drop 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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15. Packaging

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
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18.Definition of Labels

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

are as following explanation.

PT322435A-TLMWD-EC35

ABCDEFGHIJKL

(a) Module Name : PT322435A-TLMWD-EC35
(b) Serial ID :

A B CDUEVFGHTIJ KL

Serial No.
Factory Code

Manufactured Date

Screen Size

Serial ID includes the information as below:

(a) Screen size ( Diagonal ) : Inch Code ( ABCD )
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




w MODEL NO. PAGE
Vv ~-TEC PT322435A-TLMWD-EC35 | SPEC ONLY 38
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 [ 2|3 [4[5]6]7 |8 ]9 ]10]11][12[13]14][15]16

Mark | 1 |2 |3 |4 |56 |7 8] 9  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| I |[J|K|]L M|NJO|P|Q|R|S|T|U|V

(c) Factory Code (H):

For P-tec internal use.

(d) Serial No. (IJKL):
Manufacturing sequence of product, for example: 0001~9999.
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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

4”'/ Eveposthion

I F
| : 5
k\'\. i .l'.ll
\\- ! ‘I.I'
'\.\I\Ik | f."-
\,l-@"-ﬁi—l-ﬂﬁ* 35cr40cm
\ i
o
ot d f
Ly 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% . : .
the usability of the intended function.
) It is a defect that will not result in functioning problem with
Minor 1.5% o i
deviation classified.
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19.3 Inspection Parameters

TBD
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Circular Defects (1) Circular Defects
Linear Defects ¢ =(L+W)/2
Scratch Diameter(mm) Spec
Air Bubble ¢ =02 No quantity limit
Crack 02<¢ <04 Max Sdefect

04=¢ Reject
(2) Linear Defects
Length Width Acceptable
L
‘ ‘ 6.0=L 0.06=W Accept
S\ L=6.0 W=0.06 Reject
N\ ]
(3)Scratch
Length Width Acceptable
12.0=L 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(mum) Spec
) =0.2 No quantity limit
02< ¢ =06 Max 5 defect

The Min distance of defects must be above 5.0mm.

(5)Crack Reject

S
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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. \ .
~ A
L

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

d

Note4. Bright dot is defined through 6% transmission ND Filter as following.
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Note5. ADJACENT DOT

= Sl
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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.




