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Spec. No. : MG325E01R300-001

D | £S Product : LCD Module
evelopment Spec. Product No. - G325E01R300
1. GENERAL

1-1 Application

This specification appliesto the liquid crystal display module designated G325E01R300 to be delivered Seiko
Instruments Inc. to .

1-2 Deliberation Concerning Product Applications
The LCD module has been designed and manufactured specifically for usein
In the event that uses the product in anything other than
shall immediately notify Seiko Instruments Inc. of such application and both

companies shall discuss quality and quality assurance and other requirements in response to and for the LCD
module.

Application 1:
Systems for controlling or ensuring the safety of transportation systems (automobiles, train, or
airplanes).
Application 2:
Fire or burglar alarm systems which require a high degree of accuracy and reliability.
Application 3:
Other safety devices which require a high degree of accuracy and reliability.
Application 4:
Life - support systems or other medical equipment or devices.

1-3 Industria Property
In the event that devices or equipment using the LCD module infringe on the industrial property rights of

any third party, shall be responsible for any and all matters excluding the
structure and manufacturing method of the LCD module provided by Seiko Instruments Inc.

1-4 Specifications Modifications / Amendments and Consultation
This specification shall be established upon discussion between Seiko Instruments Inc.
and . Problems arising from or with respect to matters not specified with in this
document or modification / amendments to specifications requested by either or
Seiko Instruments Inc. shall be negotiated in good faith upon discussion by both parties.

- Saiko Instruments Inc. -
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2. SCOPE
This specification covers the engineering requirements for the G325E01R300 liquid crystal display module
developed by Seiko Instruments Inc. to

2-1 Genera Spec.
* 320 x 240 dots matrix
* 1/240 duty, 1/12 bias
* FSTN : Black & White mode (RCF : 2 layer), Transflective type
* Positive type (Display data“H” = Display ON = Black, Display data“L"” = Display OFF = White)
* Polarizer visual spec. : Normal (Glare)
* 4-pit parallel data input
» 9 0'clock viewing angle
 Power supply : VDD, Bias voltage (VLCD(V1), V2(GND), V3~V6)

2-2 Mechanical Characteristics

ltem Characteristic
Dot Configuration 320 x 240 dots
Dot Pitch 0.24 x 0.24 mm
Dot Spacing 0.015 x 0.015 mm

LCD Dimensions

i ; - 88.30 x 69.10 x 2.20 .
(Horizontal x Vertical x Thickness) X X max. mm

Viewing Area

. . 79.80 x 60.60
(Horizontal x Vertical) X mm

Active Area

. . 76.785 x 57.585 mm
(Horizontal x Vertical)

Weight 24.5 g typ.

- Seiko Instruments Inc. -
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2-3 Absolute Maximum Ratings

GND =0V
» Standard .
Item Symbol Conditions Unit
Min. Max.
VDD R -0.3 +7.0 \Y
Power Supply Voltage Ta =25°C
VLCD-GND -0.3 +42.0 \Y
0,
Input Voltage Vin S0:10%RH -0.3 VDD + 0.3 \
Operating temperature Topr < 65%RH -10 +60 °C
Storage temperature Tstg -20 +70 °C
<48 hrs 20 85 %RH
Storage humidity
< 1000 hrs 20 65 %RH
2-4 Electrical Characteristics (The number with () is reference)
GND=0V, Ta=-10~60°C
Standard
Item Symbol Conditions Unit
Min. Typ. Max.
VDD 2.75 3.0 5.25 \%
Power supply voltage
o ’ VLCD VDD=3.0v (14.7) (15.2) (15.7) Y
Ta=25°C ] ' )
High Vi 0.8VDD - VDD v
Input Voltage
Low A 0 - 0.2VDD \%
IDD - (0.14) (0.30) mA
Current consumption*® Ta=25°C
ILCD . (0.69) (1.40) mA

*VDD = 3.0V, VLCD=(15.2)V,
Frequency of data shift clock : 3.0MHz, Frame Freguency : 70Hz
Display pattern : Checker pattern

- Seiko Instruments Inc. -
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2-5 Optical Characteristics (The number with ( ) is reference)
2-5-1 Optical Characteristics

1/240duty, 1/12duty, fr.m=70Hz

Item Symbol Conditions Temp. Min. Typ. Max. Unit
6 =0°
Contrast C g =270° 25°C (3.0) (6.5)
Vopr = (15.2)V
9. C<2 ) . (40)
Viewing Angle 0, g =270° 25°C (40) - - deg.
0,6, Vopr = (15.2)V (80)
fon §=0° 200 400
g =270° 25°C
R ) toft Vopr = (15_2)\/ - 300 600
esponse time —— ms
fon 6=0 : 2000 3000
g =270° -10°C
i Vopr = (165)V - 3300 5000

Measurement equipment: CANON illominomer

2-5-2 Recommend operating voltage (Vopr=VLCD-GND)

Temp. (°C) -10 25 60

Vopr (V) (16.5) (15.2) (13.7)

* Contrast measurement

Direct a halogen lamp at the display dot screen, receive the reflected light with a light-receiving element,
convert the quantity of reflected light to voltage, and measure the contrast.

J {:} Halogen lamp

sl b
- 8 Lifman =mirs ighd Hage conwersion
I D

* Response time measurement
Use a transmissive panel to measure the response.

2.5.3 Recommend frame frequency
Set the frame frequency to the following value to prevent flicker.
Frame frequency (FLM frequency): 70Hz+5Hz

- Seiko Instruments Inc. -
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2-5-4 Definition of optical characteristics
* Definition of angles g and 6
Light { When reflected )
Z(6 =0 Sensor

) 02 Q

12 o'clock
Y (@ = 180°
9o'clock 3 o'clock
X (@ = 270°) \ X (8@ =90
Ty ]
LC p-mr 3"‘%
RN
) ﬂ ¥ & =0
Light { When transmitted ) z Eﬂ = !n‘:; 6 o'clock

 Definition of contrast C

c- B1 Brightness of selected portion
B2 Brightness of unselected portion
I
(%) |
) B2}
Bright H urbelected portion brightnes curve
i { blas voltage applied )
E
i
Brightness H
|
sl ected portion E
brightriess curve !
A
Dark :

Operating voltage Ve —= v

- Seiko Instruments Inc. -
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« Definition of viewing angle 61 and 62

Conirast C

Crmcs.

Viewing angle 8

i - = (@ fixed)
i 2

Note : Optimum vision with the naked eye and viewing angle 8 at Cmax
above are not always the same

* Definition of response time

1 FLA
L e |
Ugh# —| Y .

| Gelected siate Upelected siate
WL e {dispaly ON upiay OFF
Baighe
i I Fd 0%
Brighbreesy 100% W%
Dark P
-t
Lon Ladi
Vopr @ Operating voltage [V ] ton : Responsetime (rise) [ ms ]
frLm @ Frame frequency [ Hz ] tof : Responsetime (fall) [ ms]

- Seiko Instruments Inc. -
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3. RELIABILITY
3-1 Reliability
- Evaluation and
Test ltem Test Conditions
Assessment
o490 0,
Operation 40_ Cx2°C , 90%RH No abnormalities in
. Drive module for 240 hours .
at high temperature Function © and
o wg Measure after 2 hours left at normal temperature g
and humidity . appearance
and humidity
Storage -20°C+3°C for 240 hours No abnormalities in
9 - Measure after 2 hours left at normal temperature |Function™ and
at low temperature L ~3
and humidity appearance
Storage 70°C+3°C for 240 hours No abnormalities in
) 9 - Measure after 2 hours left at normal temperature |Function™ and
at high temperature . 3
and humidity appearance
-20°C+£2°C = 70°Cx2°C No abnormalities in
Temperature cycle™ Left for 1 hour at each temperature, Function™ and
Transition time 5 min., repeated 10 times appearance ™
10Hz O 55Hz O 10Hz Sweep for 1 min. No abnormalities in
Vibration Amplitude 1.5mm 2 hours each in the X,Y and Z |Function™ and
directions appearance™

* 1 Inspection condition :

2 hours storage at room temperature after test

There should be no dewing during test and 2 hours storing
* 2 Dissipation current, contrast and display functions
* 3 Polarizing filter deterioration, other appearance defects

3-2 Liquid Crystal Panel Service Life
50,000 hours minimum at 25°C+10°C , 45%RH

3-3 Definition of Panel Service Life
* Contrast becomes 30% of initial value
* Current consumption becomes three times higher than initial value
» Unusual operation occurs in component
» Unusual operation occurs on display appearance

- Seiko Instruments Inc. -
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4., OPERATING INSTRUCTION
4-1 LCD Termina Function

No. Signal Function
1 VLCD(V1) |Bias voltage (Liquid crystal drive voltage: (15.2)V typ.)
2 V6 Bias voltage
3 V3 Ditto
4 V4 Ditto
5 V5 Ditto
6 GND(V2) |Ditto (GND : 0V)
7 GND ov
8 VDD Power supply voltage: +3.0V typ.
9 FLM Frame signal (sync. Of display)
10 CL2 Display data shift clock
11 M LCD drive signal (AC signal)
12 CL1 Display data latch signal
13 DISP OFF |Display ON/OFF control signal ("H":Display ON, "L":Display OFF)
14 GND ov
15 D3 Display data
16 D2 Ditto
17 D1 Ditto
18 DO Ditto

- Seiko Instruments Inc. -
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4-2 Timing Characteristics
Ta = -10~+60°C, VDD = 2.75~4.5V , GND=0V

ltem Symbol Min. Typ. Max. Unit

FLM cycle time tcrm 13.3 14.3 15.4 msec
CL1 cycle time tcela 400 - - nsec

CL1 "H" pulse width tweL1H 30 - - nsec
CL1 "L" pulse width twetil 370 - - nsec
FLM setup time trLms 100 - - nsec

FLM hold time tFLMH 30 - - nsec
Input signal rise time treLl - - 30 nsec
Input signal fall time treL1 - - 30 nsec
CL2 period tccl2 100 - - nsec

CL2 "H" pulse width twcl2H 37 - - nsec
CL2 "L" pulse width twetaL 37 - - nsec
CL2 data setup time tos 35 - - nsec
CL2 data hold time toH 35 - - nsec
CL2 rise to CL1 rise time to - - - nsec
CL2 fall to CL1 fall time tst 100 - - nsec
CL1 rise to CL2 rise time tis - - - nsec
ClI1 fall to CL2 fall time ftH - - - nsec

- Seiko Instruments Inc. -
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Ta = -10~+60°C, VDD = 4.75~5.25V , GND=0V

ltem Symbol Min. Typ. Max. Unit

FLM cycle time tcrm 13.3 14.3 15.4 msec
CL1 cycle time tcela 400 - - nsec

CL1 "H" pulse width tweL1H 30 - - nsec
CL1 "L" pulse width twelil 370 - - nsec
FLM setup time trms 100 - - nsec

FLM hold time tFLMH 30 - - nsec
Input signal rise time treL1 - - 30 nsec
Input signal fall time treL1 - - 30 nsec
CL2 period tccl2 100 - - nsec

CL2 "H" pulse width twel2H 37 - - nsec
CL2 "L" pulse width twetaL 37 - - nsec
CL2 data setup time tos 10 - - nsec
CL2 data hold time toH 10 - - nsec
CL2 rise to CL1 rise time to - - - nsec
CL2 fall to CL1 fall time tst 100 - - nsec
CL1 rise to CL2 rise time tis - - - nsec
Cl1 fall to CL2 fall time ftH - - - nsec

- Seiko Instruments Inc. -
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Tirming chart 1 : Timing of signal input into common driver
1 frame i
terim o
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Tirning chart 2 : Timing of signal input into segment driver
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4-3 Power ON/OFF and Signal Input Timing

2.7V 2.

VDD v | l “

rin. .
VLCD oms - min. i,

- OIS mz =Ty
= —

DISP OFF | /_ ‘\

R
|
Input signal such as | ™)
CL1.CL2 and Data AQS\\ —:ﬁ N

Signal non-fixed Inifializing period
period (1 frame o longer)
At power on

(1) Power onVDD. At this time, input O to the DISP OFF pin.

(2) Display-off function forces the LCD driver to output aV2 level (lowest level).

(3) Display-off function takes priority even if the input signal status becomes irregular
immediately after VDD power-on

(4) Input the specified signalsto initialize registers of the LCD driver. Its period must be 1 frame
or longer.

(5) Set the DISP OFF level to 1 to cancel display-off function after steps (1) to (4). At thistime,
VLCD and each V pin input must be at the specified level.

At power off
Basically, the power-off procedure is the reverse of the power-on procedure.

(1) Set the DISP OFF level to 0.
(2) Lowest LCD driver power supply to OV.
(3) Lowest VDD and each input signals to OV.

At this time, each V pin input must be at OV. Display-off function stops when VDD falls to 0V, and

therefore, the LCD driver may output a level other than V2 (lowest level). As aresult, adisplay error
may be caused at power-off or power-on.

- Saiko Instruments Inc. -
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5. HANDLING PRECAUTIONS

5-1 Safety
The liquid crystal in the LCD is poisonous, DO NOT put it in your mouth. If the liquid crystal touches your
skin or clothes, wash it off immediately using soap and water.

5-2 Handling

@

©® 66

)

The LCD panel is plate glass. DO NOT subject the panel to mechanical shock or excessive force on
its surface.

The polarizer attached to the display is very easy to damage, handle it with careful attention.

To avoid contamination on the display surface, DO NOT touch the display surface with bare hands.
Provide a space so that the LCD panel does not come into contact with other components.

To protect the LCD panel from external pressure, put covering glass (acrylic board or similar board)
keeping appropriate gap between them.

Transparent electrodes may be disconnected if you use the LCD panel under environmental conditions
where dew condensation occurs.

5-3 Static Electricity

©®e 606

Ground soldering iron tips, tools and testers when they operate.

Ground your body when handling the products.

DO NOT apply voltage to the input terminal without applying power supply.
DO NOT apply voltage which exceeds the absolute maximum rating.

Store the products in an anti-electrostatic container.

5-4 Storage

@

@
®

Store the module in a dark place where the temperature is 25°C+10°C and the humidity below
65%RH.

DO NQOT store the module near organic solvents or corrosive gases.

DO NOT crush, shake, or jolt the module (including accessories).

5-5 Cleaning

@
@
®
@

DO NOT wipe the polarizing plate with a dry cloth, as it may scratch the surface.
Wipe the module gently with a soft cloth soaked with a petroleum benzine.

DO NOT apply voltage which exceeds the absolute maximum rating.

Store the products in an anti-electrostatic container.

- Seiko Instruments Inc. -
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COGI2 Component side

COGI2 Solder side
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Co000D00000
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Link3 Component side
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