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A — CORPORATION 320 X 240 LCD GRAPHIC MODULE

FEMA P/N: GM3202409-FWM1NCW-TP

LCD MODULE SPECIFICATION
FOR CUSTOMER'S APPROVAL

APPROVED BY: (FOR CUSTOMER ONLY)




1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Dot Matrix 320 x 240 dots
Module Size (W x Hx T) 154.6 x 114.8 x 9.85 mm.
Viewing Area (W x H) 121.4x 92.62 mm.
Active Area (W x H) 115.17 x 86.37 mm.
Dot Size (W x H) 0.33x0.33 mm.
Dot Pitch (W x H) 0.36 x 0.36 mm.
Driving method 1/240 Duty
1/16 Bias

Driving IC Package TAB+PCB

* Expose the driver IC under blaze ( luminosity over than 1 c¢d) when using the LCM may

cause 1C operating failure.

1.2 Display specification

Display Descriptions Note
LCD Type FSTN
LCD Mode POSITIVE
Polarizer Mode Transmissive
Polarizer UV-Cutting With
Polarizer Surface Normal
Background Color Dark_Blue
Backlight Type CCFL
Backlight Color White

Viewing Direction

6 O'clock Direction

* Color tone is slightly changed by temperature and driving voltage.
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1.4 Block diagram:
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1.5 Interface pin :

Pin No. Pin Symbol | /O Deseription
1 FEM I |Start signal of frame.
2 L I Latch sirobe signal
3 CL2 I |[Shift clocdk signal
4 ISP I Dhzplay control signal.
5 VDD - [Power supply voltage{+35 . 0V)
(i) VES - (Ground (0V)
7 VLCD = [Power supply for LCD driver.

B8~15 D[ 7:0] Iy [ Bi-directional data bus.

Touch panel Interface Pin :

Pin Mo Pin Symbhol | /O Description
1 Y+ - |Touch screen.
2 - = |Touch screen.
3 Y- - |[Touch screen.
4 X+ = (Touch screen.

CCFL Backlight Interface Pin :

1 CCFLL = [CCFL AC voltage Power supply input
g N Mo connect
3 CCFL2 - ({COFL AC voltage Power supply input




2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Item s Symbaol Min. Max. Unit
Supply voltage for logics VDD .3 5.0 v
Supply voltage for driving LCD VOUTNS .3 +30.0 v
Input voltage VIN 0.3 VDD+0.3 v
Operating temperaiure range Taoe 0 +o0 C
Storage temperature range Tarn -20 60




2.2 DC Characteristics

ltems Symbol Min. Typ. Ml Uit Condition
Supply voltage (Logic) YDD 2.5 5.0 55 W
Supply voltage{ LCD ) VOP = - v *NOTEL
Imput high level voltage Vi | 0.8xVDD - - v
Input low level voltage Vi - - 0.2V DD W
Output high level voliage Vor | VDD-04 - - W
Output low level voltage | VoL - . +04 | vV
Power supply current (Vdd)| Idd 15 mA *MNOTE2

* The above spec. may be changed by Rev. No.

*NOTE] : Min. and Max. Voltage is specified as the voltage within the condition of operational

Temperature range 0°C~60°C

Typ. Voltage is specified as module driving condition: Ta=25C , Vop at Optimum

Contrast.

*NOTE?2 :

Measuring Condition :

Standard Value MAX.

Ta =
VDD-VSS =
VDD-V0 =
Fose =
Bias =
Duty =
Display Patten =

25°C
5.0V

Vop at optimum Contrast

14MHz
1/9 Bias
1/240 Duty

Checkered pattern




2.3 AC Characteristics

NT7701 (SEGMENT)
Segment Mode 1 (Vea=Vs= 0V Voo=45-55V. Vo= 1510 30, and Ta = -30 to +85°C. unless otherwise noted)
Parametor Symbaol Min. Typ. Max. Lirvit Condition
Shif clock pariod IWCK FA | - na i, tf 10ns, Mole 1
Shift clock “H™ pulse wadth T KEH 23 - ns
Shift clock "L" pulse width hwCHL 23 - ns
Crata selup Hme to% 10 - ns
Duata hale lime IoH 20 ns
Latch pukse “H" pulss width tWLPH 3 - ns
Shill eloddk rise (o Latch pulse riss me Lo a = s
Shift elock fall o Latch pulss fall time 15L 25 - na
Latch puksa rise to Shift clock nse time s 25 - ns
Latch putsa fall to Shift clock rise tima iLn 25 - ns
Imput sigral riss firme - S s MNate 2
Impust signal fall time tr - a0 ns Maote 2
Enabde setup tima 21 - ns
DISPOFF Ramoval lime tso 100 - ns
DISPOFF enabls puies width WL 1.2 : s
Oulput delay time (1) o . 40 na CL = 15pF
Chutput deslay tirne (2} toat1, tputz - 12 1L CL="16pF
Qutput delay time (3} tpas - 1.2 HE CL =158pF

Hots

1. Takea the cascade connaction into consideration
2. [ Tek - hwcKn - twew)(2 5 the maximum in the case of high speed operation

NT7705 (COMMON)
Common Mode (Vss = Ve =0V, Voo = 2.5 - 55V, Vo= 15 to 40V and Ta = -30 to +85"C. unless otherwisa nobed)
Paramater Symbal Min. Typ. Max, Unit Condition
Shift clock period twLp 250 - ns br, tF = 20ns
15 - - s Voo =+500 1 10%
Shift clock "H” pulse widih TWLPH
g - - ne VioD = +2.0 - +4.5Y
Data satup time 1T} 30 - - ns
Data hole Gmin tH 50 ; P
Input signal rise tme tr - 50 ns
Ireput signal fall time iU - 50 ns
DISPOFF Removal ima tam 100 . : s
DISPOFF enable pulse widlh twoL 1.2 ‘ ; -
Cutput dalay fime (1) o] - 200 ns CL=15pF
DOutput delay time {2) g, Lpaz - - 1.2 s CL = 16pF
Quitput dalay time (3) tpeda - - 1.2 s Co=15pF




3. OPTICAL CHARACTERISTICS

3.1 Characteristics

Driving condition

Item Duty Bias Note
Value 1/240 1/16 1
Electrical and Optical Characteristics
No. |Item symbol / temp. |Min. |Typ. Max. |Unit Note
0°C - 26.01 -
1 |LCD Driving Vop 25 °C - 25.85 - \Y
60 C - 24.85 -
2 |Response Time Tr | 25°C - 420 840 s
Tf| 25°C - 140 280
3 |Viewing |Front-Rear | ©1| O = -10 - 30 degree
Angle Left-Right 02 270° -30 - 30
4 |Contrast Ratio Cr| 25C - 3 - - 4




3.2 Definition of optical characteristics

Measurement condition :

Transmussive and Transflective type

Receiver \>
o

\(t

9H

6H

AN

TEMPERATURE CONTEOL CHAMEER

Light Source

PHOTAL LCD-5000

[Note 1] Definition of LCD Driving Vop and Waveform :

Vop Definition Selected Waveform Non-Selected Waveform
_g Vop Duty: 1/d Vop Duty: 1/d
& Bias: 1
~ Bias: /b i
L2 fF : Frame Fre,
‘c‘g {F : Frame Freq &
g b . b —
5 0 4 ' / 0+ !
-1 ! -1 A
Voltage - ) LE
(UYL (1-276) CUEY*(1id)
.. Vop “Vop
Vop= Driving Voltage at
Max. Confrast Ratio : i
1/fF 1LF

[Note 2] Definition of Response Time

for Negative type

Non-3elected State | Selected State | Nen-Zelected State

Transmittance

[Note 3] Definition of Viewing Angle : [Note 4] Definition of Contrast Ratio :

for Negative type

g & . ©1=0, 62=0
- - i g T —a
E | s TH
- - . =} Z:lecte(i Non-Selected Contrast Ratio =
= egmen Segment TL
TL
LI + il [
Wop Voltage
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NO. [CLASS ITEM JUDGEMENT
8.4.4 | MINOR |CRACK v Y>S
REJ.
: h
: .
84.5| MINOR |CRACK orY> S
REJ.
8.4.6 | MAJOR |GLASS SCRATCH Y > (1/2)T
REJ.
g
a>L/3, A>1.5mm.
84.7| MAJOR |SCRIBE DEFECT REJ.
B: ACCORDING
il
TO DIMENSION
848 | MINOR |CRACK _ g ®= (x+y)/2 > 2.5 mm
( ON THE TERMINAL AREA ) ' REJ.
849 | MINOR |CRACK Y>(1/3)T
( ON THE TERMINAL SURFACE ) r REJ.
&~
8.4.100 MINOR |CRACK Y>T REJ.






