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1.GENERAL SPECIFICATIONS :
1-1 SCOPE:

This specification covers the delivery requirements for the liquid crystal display delivered by

SUNLIKE DISPLAY TECH CORP. to Customer °

1-2 PRODUCTS:
Liquid Crystal Display Module (LCM)

1-3 MODULE NAME:
P320240-40

2.FEATURES :

2-1 Display type: TDF, Gray, Transflective, 60’clock, Positive

2-2 Driving Method: 1/240 duty 1/13 bias

2-3 LCD Drive : NT7701X2(Segment Device)
NT7702X1(Common Device)

2-4 WithTouch Panel

2-5 With Bias & DC/DC circuit

2-6 With EL BACKLIGHT

3.MECHANICAL SPECIFICATIONS :

ITEM SPECIFICATIONS UNIT
OUTLINE DIMENSIONS 87.8(W) x 68.6 (H) X 5.3(t) MAX mm
VIEWING AREA 78.8(W) x 59.6(H) mm
ACTIVE AREA 76.79(W)X57.59(H) mm
DISP. CONSTRUCTION 320 X 240 dots —
NUMBER OF DOTS 320 X 240 Dots
DOT SIZE 0.23(W) x 0.23(H) mm
DOT PITCH 0.24(W) x 0.24(H) mm
ASSY. TYPE TAB —
BACKLIGHT EL (WHITE) -
WEIGHT About 26 g
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4. ABSOLUTE MAXIMUM RATING
STANDARD VALUE
ITEM SYMBOL | CONDITIONS UNIT
MIN | TYP | MAX
POWER SUPPLY FOR LOGIC VoDVss | Ta=25°C 03 | — | +10 | v
POWER SUPPLY FOR LCD DRIVING |  Vico* Ta=25°C 03 | — |+300] v
INPUT VOLTAGE VIN Ta=25°C 03 | — |voo+03| v
OPERATION TEMPERATURE TOPR _ 0 — | w0 | ¢
STORAGE TEMPERATURE TSTG _ 10 | = | 460 | c
NOTE: LCM SHOULD BE GROUNDED DURING HANDLING LCM
5.ELECTRICAL CHARACTERISTICS
(Ta=25°C)
STANDARD VALUE _|UNIT
ITEM SYMBOL | CONDITIONS
MIN | TYP | MAX
POWER SUPPLY VOLTAGE VDD-VSS _ 25 | 33 | 55 | v
Ta=0"C — — —
VLCD R
POWER SUPPLY FOR LCDDRIVING | 2 Ta=25°C — w0 | = | v
Ta=50°C — — —
— DO~D7, XCK. LP, B B
INPUT VOLTAGE “H" LEVEL VIH R ER W | 0:8V0D Y
o SIC,ElO1, EIO2,| B
INPUT VOLTAGE “L” LEVEL VI oo 0.2voD| Vv
OUTPUT VOLTAGE “H” LEVEL voy |EIOLEIO2PIns, 1y, al — |
|OH=-0.4mA
— EIOL, EI02Pins,| B
OUTPUT VOLTAGE “L” LEVEL vo |EOLEZ ST 04 | Vv
FRAME FREQUENCY Freq, _ 70 B
IDD
) — | 015 | 045 | mA
POWER SUPPLY CURRENT (Note) Vop=3.3V
|EE Vor=19.0V
_ 15 | 45 | mA
(Note)

Note: Reference items

*1: The Viep (VEE-VSS) & IDD measurement is for “all display on” pattern.

*2: Frame Frequency=70Hz

*3: Power supply current of IEE is bias voltage supply circuit included.
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6. EL BACKLIGHT
6-1 POWER SUPPLY FOR EL LAMP
<—|VeL Vbp ﬁ
+
EL BACKLIGHT DC-AC Inverter T DC
<—| Ve Ves b————4
6-2 ABSOLUTE MAXIMUN RATINGS
PARAMETER SYMBOL SPECIFICATIONS UNIT
VOLTAGE VEL 140 Vrms
SPECTRUM FEL 800 Hz
OPERATION TEMPERATURE RANGE TOPR 20 ~ +70 °C
STORAGE TEMPERATURE RANGE TSTG -30 ~ +80 °C
6-3 ELECTRICAL CHARACTERISTICS
SARAMETER STANDARD VALUE UNIT
MIN TYP MAX
SUPPLY VOLTAGE — 100 — Vrms
SUPPLY SPECTRUM — 400 — Hz
BEGIN INTENSITY 40 — — cd/m?
X *=0. — ) — —
WHITE 0.03 0.27
Y £0.04 — 0.40 — —
CURRENT CONSUMPTION — 0.17 0.24 mA/cm?
POWER CONSUMPTION 1.8 — — mW/cm?
6-4 SOLDERING CONDITIONS
PARAMETER DESCRIPTIONS
SOLDERING AREA THE TIP OF METAL CONNCETOR
350°C+10°C = 2sec * 1sec.
SOLDERING TEMPERATURE & TIME 300°C*+=10°C = 4sec *= 2sec.
250°C +10°C = 6sec + 2sec
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7. TOUCH PANEL
7-1 BLOCK DIAGRAM
Hj = = = = = = r“
%jg H: = = — — — — J
7-1 ABSOLUTE MAXIMUN RATINGS
ITEM SYMBOL | CONDITIONS SPECIFICATIONS | UNIT
SUPPLY VOLTAGE — DC7.0 v
ENDURANCE VOLTAGE — 1 minute DC 25.0 v
OPERATION TEMPERATURE RANGE | ToPrR |20%RH~90%RH -20 ~ +60 C
STORAGE TEMPERATURE RANGE TSTG | 20%RH~90%RH -40 ~ +80 C
7-3 ELECTRICAL CHARACTERISTICS
ITEM SYMBOL | CONDITIONS [ MIN | TYP | MAX |UNIT| NOTE
RESISTANCE BETWEEN TERMINAL |— — 200 | 350 | 900 | Q | Notel
Ry — 200 | 450 | 900 | Q | Notel
INSULATION RESISTANCE Rins DC 25V 20 | — | — | MQ | Notel
LINEARITY — — -15 1 — [ 15| % |Notel
Notel: This specifications applied to only touch panel. And calibration is more than 3 points.
7-4 MECHANICAL CHARACTERISTICS
ITEM CONDITIONS SPECIFICATIONS NOTE
PEN (Push vertically)
: 80g or less Note2
OPERATION FORCE (Top R0.8, Material Polyacetal)
RUBBER (Push vertically)
(Top R8, Material Silicon) 80g or less Note2
HARDNESS OF SURFACE JIS-K5400 PENCIL HARDNESS 2Hmin.

Note2: Resistance between X & Y axis must be equal or lower than 2KQ.
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8.0PTICAL CHARACTERISTICS
(Ta=25°C)
ITEM SYMBOL CONDITION MIN | TYP | MAX | UNIT | NOTE
01 Cr=2.0 — 35 —
VIEWING ANGLE 1
GANG 52,6364 Vopslo0v | — [ 30 | — |oeuree| )
CONTRAST RATIO Cr Vor=19.0V 7.2 9.1 — — 2)
RESPONSE TIME (rise) Tr #1=0° 62=0" | — | 119 | — ms 3)
RESPONSE TIME (fall) Tf f1=0° 62=0" | — | 267 | — ms 3)
(1)DEFINITION OF VIEWING ANGLE
61,¢=0°02,¢=180° 04,¢=270°  03,¢=90°
=0 02,4 =200 0
7. Y(Rear) Y
....... / / X'(Left) - a / : o . i
X X (Left) "/ Vi X(Right)
LCD Y'(Front) LCD p %
View Direction View Direction
2 ct m@1<_<92 2 crf m63<_<@4
< <
o o
< g
c 2= = =
Q S
O - S . o
01 02 63 04
Front-Rear Viewing Right-Left Viewing
(2) DEFINITION OF CONTRAST (3) DEFINITION OF RESPONSE
_ Bnlghtness of non-selected segment (B2) nr W r Niinin
Brightness of selected segment (B1) I|_|_ ] - HJH
Brightness curve NON SELECTIVE NON SELECTIVE
of selected segment State Selective State | state
< B2
K1 / J Brightness curve of %
£ non-selected segment = § g ?\;ﬁ
= BL = .
Operating voltage (Vop) L ’,
(RISE TIME) (FALL TIME)
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(4)Measuring Instruments For Electro-optical Characteristics

LIGHT SOURCE

NORMAL

(BM-7  @=3.0mm)

<—— PHOTO-METER

6o-6=30°

| <+— LCD PANEL

*1.Light source position for measuring the reflective type of LCD panel
*2.Light source position for measuring the transflective / transmissive types of LCD panel
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9. TIMING CHARACTERISTICS
9-1 INTERFACE TIMING

(VDD-VsSS=3.0V+5% , Ta=-20 to +85°C)

Item Symbol Conditions Min Typ Max Unit
CL2 Cycle time twek Fig (1) 125 — — ns
CL2 to CL1 Rise time tio Fig (1) 0 — — ns
CL2 to CL1 Fall time tLn Fig (1) 51 — — ns
CL2 Pulse width twek, tweke Fig (1) 51 — — ns
CL2 Rise/Fall time tr, t Fig (1) — — 50 ns
Data setup time tos Fig (1) 30 — — ns
Data hold time toH Fig (1) 40 — — ns
CL1 “H" pulse width twipH Fig (1), Fig (2)| 51 — — ns
CL1 Cycle time twLp Fig (2) 250 — — ns
CL1 to CL2 Fall time ts Fig (2) 51 — — ns
CL1 to CL2 Rise time tLs Fig (2) 51 — — ns
FLM to CL1 Data setup time tsu Fig (2) 30 — — ns
FLM to CL1 Data hold time th Fig (2) 50 — — ns
IDISPOFF Removal time tsp Fig (2) 100 — — ns
IDISPOFF enable pulse width twol Fia (2) 1.2 — — s

Fig (1). Interface Timing for Segment
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9-2 TIMING WAVEFORM
1/t
M. ] N
240 1 2 240 1] 2 240 1 2

CLI Mﬂﬂjj—
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— /
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CL1 ] =
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10. PIN ASSIGNMENT
CN1: LCD CONNECTOR
PIN NO. FUNCTION SYMBOL
1 | SCAN START-UP SIGNAL FLM
2 | DATALATCHPULSE cL
3 DATA SHIFT PULSE CL2
4 | POWER SUPPLY (0V) VSS
- | FRAME REVERSE SIGNAL }
(ALTERMATEIGNAL)
6 | DISPLAY DATA (UPPER HALF) DO
7| DISPLAY DATA (UPPER HALF) D1
8 DISPLAY DATA (UPPER HALF) D2
9 DISPLAY DATA (UPPER HALF) D3
10 | POWER SUPPLY FORLOGIC VDD
11 | POWER SUPPLY (0V) vss
o o
CN2: EL CONNECTOR

1 POWER SUPPLY FOR EL BACKLIGHT EL1
2 POWER SUPPLY FOR EL BACKLIGHT EL2
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11. PIN NO
0
320X240 DOTS

12. BLOCK DIAGRAM

FLM
12

L

D1
D2
D3

ClLi CP
M

VDD
VS5

244 LCD PAMEL
| U1 = 120%240 DOTS

ESS FOWER
- E‘ DRWE | ——

E1 [
EZ EL BiL
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14. ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
14-1 TEMPERATURE RANGE

ITEM SYMBOL | CONDITION CRITERION
. . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE Topr 0'C~+50C | SoErATIONAL FUNCTION
. .| NO DEFECT IN DISPLAYING AND
STORAGE TEMPERATURE Tstg A0C~+60C | JoEnATIONAL FUNCTION
14-2 TEMPERATURE RANGE
ITEM CONDITION CRITERION
OPERATING HIGH TEMPERTURE + 50°C 96HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE 0°C 96HRS OPERATIONAL FUNCTION
STORAGE HIGH TEMPERTURE + 60°C 96HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE — 10°C_96HRS OPERATIONAL FUNCTION
NO DEFECT IN DISPLAYING AND
© 0,
HUMIDITY 40°C 90%RH 96HRS OPERATIONAL FUNCTION
- Operating Time: thirty minutes exposure for
VIBRATION each direction(X,Y,2) NO DEFECT IN DISPLAYING AND
- Sweep Frequency: 10~55Hz (1 min) OPERATIONAL FUNCTION
- Amplitude: 1.5mm
THERMAL . . . . NO DEFECT IN DISPLAYING AND
SHOCK 0°C(30mins) €< —>+50°C(30mins) 10 cycles OPERATIONAL FUNCTION

*NOTE: TEST CONDITION
(1) TEMPERATURE AND HUMIDITY: IF NO SPECIFICATION, TEMP. SET AT 25+2°C, HUMIDITY

(2) OPERATING STATE: SAMPLES SUBJECT TO THE TESTS SHALL BE IN “ OPERATING” CONDITION

SET AT 60+5%RH
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15. Code System of Production Lot
The production lot of module is specified on the back of FPC as follows;

i [] [] [] [] []
| L L Production Inspection-line of shifts

Production Bonding-line of shifts

L Production Day(least two digits)

Production Month (1~9, X, Y, Z)

Production Year

16. Precaution for Use

The following precautions should be followed, since this module contains precise parts.

(1) Do not store module for an extended periods of time under the conditions of high
temperature and high humidity.

(2) Avoid using or storing the module in areas that expose it to direct sunlight or ultraviolet rays.

(3) Use protective finger covers when handling the module to avoid scratching or staining the
module.

(4) Care should be taken not to expose the module to static electricity, because the module
contains C-MOS LSI’s.

(5) The LSl is sensitive to light.
The user’s product should be designed so that LSI is not exposed to any light during
operation.

(6) During installation, cover the display area with acrylic protection plates to protect the
polarizer plate and LCD cells.

(7) Do not apply any excessive shocks to the module because the module contains sensitive
LCD cells.
Do not use a module which has experienced strong mechanical shock.

(8) Care should be taken when the power supply turns on as following.
(a)Do not apply any input signals before the supplying voltage is applied.
(b)Do not turn off the power supply while any input signals are applied.
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Caution

(1) Dangerous.

(Glass could stick or cut skin.)
(3) Do not swallow Liquid Crystal.

Do not shock glass because glass can break.
(2) If module breaks, do not touch it directly.

(In case of broken LCD panel, do not swallow liquid crystal even if there is no proof that

liquid crystal is poisonous.)
(4) If liquid crystal is exposed to skin, wash the area thoroughly with alcohol or soap.

(5) When disposing of the product, please observe industrial waste disposal laws in each
country and district.

(6) In case of injury, give immediate treatment and consult with a doctor.
(7) This product is constructed precisely. Don't disassemble or modify.

% Neglecting this mark can cause injury to humans and damage to materials.
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