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1.Basic Specifications

1-1 Display Specifications

(1> FTN Mode Negative Display type Transmissive Model

(2) Display Color

Display Color
Background Color :

(3) Viewing Angle
(4) Driving Duty

(5) Backlight

: Display Data™i” : ¥hite

Display Data™(" : Black

: 12 0’ clock direction
: 1/480 Duty

: CCFT Backlight

*1) Color tone is slightly changed by temperature and driving voltage.

1-2 Mechanical Specifications

(1) Outline Dimersiaons : Refer to attached Outline Dimensions figure SD—-01054 3

(2> Dot ¥atrix
(3) Dot Size
(4) Dot Pitch

(5) Reight

: 640 dots X 4 80 dots
: 0. 17 W)y x 0. 17
: 0. 20 () x 0. 20

:250g (Typ. )

) (om)
() Cam)
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1-3 Block Diagram .
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1-4 Terminal Functions

(1) LCD »
Hodel : 53261-1510 (Molex €0.,LTD.)
Applicable Connector : 51021-1500 (Molex CO.,LTD.)
Pin ¥o. Syvmbol Function
1 DIN Scan Start-up Signal
2 LP Input Data Latch Signal
3 XSCL | Data Input Clock Signal
4 VDD Pover Supply for Logic and LCD (+5V)
5 VSS Ground
6 VDDH Power Supply for LCD (+)
7 VSS Ground
8 DO -
~ ~ Display Data Signal
15 D7
(2) CCFT
Hodel : : H63M83-04 (MITSUMI ELECTRIC (O0.,LTD.)
Applicable Connector : MB0-04-30~I%+P (MITSUMI ELECTRIC €O.,LTD.)
Pin No. Symbol Function
1 CCFT COLD
2 N C N¥o Connection
3 N C ‘No Connection
4 CCFT HOT

SEIKOEPSON CORPORATION
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2.Absolute Maximunm ?Ratings

Range

Item Symbol Standard Value tnit Condition
Power supply Voltage VbD -VSS 0 ~ +7.0
LCD Driving Voltage VIDE-VEE 0 ~+40. 0 V
Input Voltage VIN VSSS VIN VDD
Operating Temperature TOP +5 ~ +40
Range §1% [ F

°C Not to be dewy

Strage Temperature TST -20 ~ +80

SE I KO EP SON CORPORATION
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3.Electrical Characteristics
3-1 DC Characteristics

(1) Hodule DC Characteristics
Ta=5~40°C, VDD=5VE5%

Standard Value

Item Symbol Unit | Applicable | Condition
MIN TYP MAX Terminal
VDD 4.75 5.0 5.25 VDD
Power Supply (3.0) %2 (—) (5.5) %7
Voltage A%
VDDH | Depending on V' DDH
Optical Characteristics
“0" Input Voltage VIL 0 — 0.2VDD DIN
\Y LP
“1"Input Voltage VIE 0.8VDD - VDD XSCL
DO~D7
1/0 Leak Current 1L - — 50 wA
Power Supply Current iDD - . 1.0 2.0 mA | VDD
X1
LCD Povwer Supply IDDH — 12.0 30.0 mA | VDDH
Current
#1) Heasuring Condition
Standard Value TY P. Standard Value TYP.
Ta =25°C Ta =25°C
VDb -VSS =5. 0V VDb —-VS§S =5. 25V
VDDH—VSS =V0OP at Optimum Contrast VDIH—VSS =39. 9V
TFrR =75Hz2 fFR =85H=z
1/480Duty 1/480Duty
Display Pattern is shown as a text patern. Display Pattern is shown as a Checkered
pattern.
. *2) The samples which can operate by 3.0 to 5.5V Logic voltage will be available
around the end of 1992. -
(2) Backlight DC Characterisitiecs
) Ta=5~40°C
Standard Value
Item Symbol Unit | Applicable | Condition
MIN TYP MAX Terminal
Tebe Current IT 3. 0 3. 5 4. 0 | mA
Tube Voltage VI - 270 . Vrms
Discharge Start VS - - 1100 | Vrms
Voltage
Driving Frequency fi 20 30 40 KHz

*])The l;fe of half brightness is 10000hours with continuous lighting of tube corrent 3.5mi.

Shee
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3-2 AC Characteristics

Ta=5~40%C, VDD=5. OV+5%

: Standard Yalue
Item Symbol Unit | Condition
MIN TYP MAX

D IN Cycle TDIC 12. 0113. 3115. O |nmsec

L P Cycle TLC 400 -~ — nsec

LP ”L” Tinme TLL 330 - — nsec

LP ” H” Time 1| WLP 70 — —_ nsec
XSCL Cycle TXSC 83 — — nsec
XSCL ”L” Time| TXSL 30 — e nsec
XSCL " H” Time| WXSC 30 — — nsec

TL S 60O- — — ViD=
Latch Timing nsec
. TLD =5 — — 5VE5%

Data Setup Time TDS 30 — — nsec

Data Hold Time TDH 20 | — —  |nsec

DIN Setup Time TDIS 100 — — nsec

DIN Hold Time TDIH 40 — — nsec

Input ¥Yave Form tr — _ 50 nsec

Rise Time e

Input ¥ave Form~ tf — L 50 nsec

Fall Time

3 1)WLP is specified LP pulse with when XSCL is “L”.
% 2)(TXSC-TXSL-WXSC)/2 with 50nsec max.
3:3)At the LP input timing, it should cancel the 1 clock XSCL pulse.
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3-3 Timing Chart 1’
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3-4 Timing Chart 2
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3-5 Relation between Data and Display

o

’

0v9:08¢ | 6£9:08v | 8£9:08F | LES:0BY | 9EI:08b
0F9:6Lp | 6€9:6LF | BEQ:BLP | LEG:BLY .
0r9:8LF | 6€9:8LF | 8EY:BLY . .
0pS9:LLy § BES:LLY . . .
0v9:9Lb . . . .
0r9:5 . . . .
0p9:b BEI: b . . .
0r9:€ BE9:E 8ES:E . .
0r9:¢ 6€9:¢ 8E3:¢ LE9:C .
0r3: 1 BES: | 8E9: 1 LET:L 9e9: 1

:08Y 08y | € 08y 1 ¢ :08y | 1 :08F
. 6L | € iBLY | & :BLV | L BLY
. . £ :BLV |2 :BLy | L :BLY
. . . ¢ Ly L Ly
. . . . L :9Lb
. . N . {19
. . . A 4 (e
. . £ :€ ¢ it I €
. 'l £ ¢ . L [
v o £ .t ¢ Lol
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4.0ptical Characteristics

1-1 Optical characteristics

fFR=75Hz
Standard Value
Parameter Symbol { Temp Unit Condition
{(°C)| MIN TYP MAX
5 -~ 35.7 36.7
Driving Voltage VP | 25 — 33.5 - A
50 36.7 1.7 -
5 - 830 1275
Tr
25 - 250 375
Response Time ms
5 — 760 1140
Tf
25 - 260 300
X1 | 8Y1,2
0 0 4.0 6.0 -
10 0 - 6.2 -
20 0 - 5.0 —
Contrast 30 0 — 3.0 -
Ratio
g2 | 6yYL,2
10 0 - 4.6 —
20 0 - 3.4 —
30 0 25 - 2.4 -
&%1,2| &Yl
0 10 - 6.4 —
) 20 — 5.0 -
0 30 - 2.0 —
31,2 | &y2
0 10 - 5.6 —
0 20 - 5.2 -
0 30 - 4.0 —
Initial Brightness 25 30 50 — cd/mf *1
*1) Hodule Driving Condition : Ta=25°C

CCFT Backlighte Driving Condition

VOP at Optimum C

ontrast

Display pattern :All displayed Data "1°

: 30minutes after power ON

| SEIK OEPSON comronnrran |5
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4-2 Definition of Optical Characterisitics

(1) Optical Measuring Equipment

L T

——

Thermostatic Oven

N,

M

L
P.

M

: Buili-in Backlight
M : Lighting Sensor
Hodule

[Specification of Equipments and Measuring Condition]

Luxmeter :

Lighting Source

Canon LC-3S

Brightness Heasuremeni Spot Diameter ¢ Zmm

Built-in Backlight

Tube Current : The Typical value specified

(2) Definition of Viewing Angle

Dot 1:1

6X1

TOP
6/—>

at “3-1 DC Characteristics’.
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(3)Definition of 'Response Time

|

—1

|-

]

Non-selected Selected | Non-selected
Time Time Time
Brightness
100% TS i VA R
30%
_____ 10%
0% ............... -
An 1415

[Heasuring Condition]

Top=25°C

Vop=TYP.value at 25°C

8%=6Y=0°

Time
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(4)Definition of Contrast Ratio

Brightness Curve with Display Data*l‘input

Brightness \

Vop Driving Voltage

Brightness Curve with Display Data” 1 input a
Contrast Ratio =

Brightness Curve with Display Data*0 input b

[Measuring Condition]
Top=25°C
Vop=TYP.value at 25°C
6X=0Y=0°

\\/ L/ Brightness Curve with Display Data’0" input
. [_._-—'_"-_—'_
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5.Reliability

5-1 Content of Reliability Test

Environmental Test

¥o | Test Item Conntent of Test Test Condition Applicable
standard
1 | High temperature Endurance test applying the high 60 °C -
storage storage temperature for a long time. 200 H
2 | Low temperature Endurance test applying the low =20 °C -
storage storage temperature for a long time. 200 H
3 | High temperature Endurance test applying the 40 °C S
Operation electric stress (Voltage & Current) 200 H
and the thermal siress to the
element for a long time.
4 | Low temperature Endurance test applying the electric 5 °C S
operation stress under low temperature for a 200 H
long time.
5 | High temperature/ Endurance test applying the high 60 °C MIL-202E-103B
humidity storage temperature and high humidity 90 X%RH JIS-Ca023
storage for a long time. 9% H
6 | High temperature/ Endurance test applying the electric 40 °C MIL-202E-103B
hunidity operation |stress (Voltage & Current) and 80 %RH J15-C5023
temperature/humidity stress to the 96 H
element for a long time.
7 | Temperature cycle Endurance test applying the low and -20°C/60°C
high temperature cycle. 10 cycle
-20°C == 25°C <> 60°C == 25°C ——
30min. Smin. 30min. smin.
1 cycle i
Mechanical Test
8 | Vibration test Endurance test applying the 10~22Hz—1.5mmp-p | MIL-202E-201A
vibration during transportation and | 22~500Hz ->1.56 JIS-C5025
using. Total 0.5H JIS-C7022-A-10
9 | Shock test Constructional and mechanical 50G Half sign wave | MIL-202E-213B
endurance test applying the shock l1lmsec
during transportation. 3 times of each
direction
10 | Atmospheric pressure | Endurance test applying the 115 mbar HIL-202E-105C
test atmospheric pressure during 40 H
transportation by airl.
Others
11§ Static electricity Endurance test applying the electric VS = 800 v MIL-883B-3015.1
test stress to the terminal. RS = 1.5 kQ
CS = 100 PF
1 time
*1) Driving condition for operation test
Power supply voltage for Logic system = 5V
Power supply voltege for LCD system = Rating voltage at 25°C
SEIKOEPSON . sheet |
CORPORATION Cade S1-0060793005- 4




5-2 Failure Judgement Criterion

Test Item No.

Criterrion Failure Judgment Criterion

Item 3141516 10111

Basic OREORECRES O[O |0ut of

Specification the Basic Specification

Electrical Q101010 O | Dut of

characteristic the DC and AC Characteristic

Hechanical @ Out of

characteristic the Mechanical Specification
Color change : Qut of Limit
Apperance Specification

Optical QOO0 O[O |0ut of

characteristic the Apperance Standard

SEIKOEPSON corrorarion
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- 6. Package Specifications

6-1 Inner Carton Box

Each LCD module is wrapped with a antistatic pouch, and put into the inner carton box for
containing 10 pcs of LCD module.
The following contents should be indicated on the carton box.

TYPE
Q TY
Lot :
EPSON:

EGO9013F~-NZ

10pcs
Lot No.
SETKO EPSON CORP
DISPLAY DIVISION
TYPE:
0 tv:
Lot:

EPSON : SEIKQ EPSON CORP
DISPLAY DIVISION

N

170

NG
9]
(63

/

305

Fig.1 Outline Dimensions of Inner Carton BOX

SETIKO EPSON corrorarion
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' -2 Master Carton Bax

The master carton box is for sending to each user.

The master carton box contains 4 pcs of inner carton box.

The indications are applied to four faces A.B,C and D of the master carton as shown Fig. |
below.

'
360
¥ L
H
320
Fig.1 Qutline dimensions of Master Carton Box
Face A - Face B
an
UP ~
=1 FRAGILE
STATIC SENSITIVE DAMAGED
MODEL : EGSQL3F-NZ l\l) BY EXCESS HEAT OR COLD.
Q' TY : 40 pces
C/No :
g
YADE [N JAPAN
Face C i Face D
. qp
UupP e
=1 FRAGILE

STATIC SENSITIVE DAWAGED
L-) BY EXCESS HEAT OR COLD.

Fig. 2 Contents of Indication for Master Carton Box

‘ 5 : Sheet
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Precautions for use of LCD Modules
(Handling Precautions)

- The display panel is made of glass. Care must be exercised to avoid
dropping it or subjecting it to strong mechanical shocks.

- Should the display panel be damaged and its LC leak out, do not inhale or
ingest the LC. If you come into contact with LC, immediately wash with
soap and water.

- Applying pressure to the display surface or its periphery will cause it
to change its color tone. Care must be exercised to keep the area free
of unreasonable pressure.

- The polarizer covering the display surface of a LCD module is soft and
easily damaged. Handle the polarizer with the greatest care.

- To clean the display surface, breathe on the dirty spot, and then lightly
wipe it off with a soft cloth after it dries. If the stain remains, dip
soft cloth in either of the following slovents, and lightly wipe the
surface.

- Isopropy! alcohol
- Ethyl alcohol

Solvents other than those listed may adversely affect the polarizer.
Never use the following solvents to clean the display surface.

- Kater
~ Ketones solvents
- Aromatic solvents

- Water droplets, condensation of water vapor, applying electricity in a
high humidity environment may corrode the electrodes.

- Install the module in the mounting hole. During the installation, be
careful to avoid twisting, bending, or distorting the LCD module. In
particular, do not forcibly pull or bend the I/0 cable or the back light
cable .

- Do not dismantle of reassemble the module in a different way.

- NC terminal should be open. Do not connect anything.

- If the logic circuit power is not on, do not apply input signals.

- Pay attention to the working environment, as the element may be destroyed
by static electricity.

- Ground yourself before handling the LCD module.

- Ground the soldering iron or other tools used during assembly.

Sheet
Code
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- Avoid working in a dry environment to minimize the generation of
static electricity.

- A protective film has been affixéd to the LCD module to protect its
display surface. Static electricity may be generated when this
protective film is peeled off.

- Do not apply pressure to CCFT on the back of the LCD module. CCFT
may be damaged.

(Storage Precautions)

Store avway from direct sunlight and fluorescent light, and in a
relatively low temperature area (avoid places of high temperature and
high humidity or any place where the temperature is expected to droep
below 0°C) after placing the LCD module in an electrostatic protection
bag. Ideally, the module should be stored in the package provided by the
supplier.

(Design Precaustions)

- The absolute maximum ratings represent-the ratings that the LCD module
should not exceed. Operating the module in excess of the absolute
maximum ratings may cause a change in the characteristics of the LCD
module.

- To prevent noise malfunctions, shorten the signal conductor cable or take
measures to satisfy the specification values of VIL or VIH.

- The liquid crystal display element is temperature dependeni. Use the
device within the proper operating temperature range. Display
recognition becomes difficult outside the operating temperature range.
Horeover, pay attention to the fact that the voltage required for the
display (VDDH) changes according to the temperature.

- Applying a direct current’ to the liquid crystal panel causes an
electrochemical reaction inside the liquid crystal panel, rapidly
deteriorating the display quality. To prevent direct energization,
always apply AC to the input signals{specifically, CP1,S) of the
LCD module.

- Strictly follow the sequence shown in Fig.1 to turn the power on/off, and
prevent latch-up and the use of DC drive for the liquid crystal display
module.

SEIKO EPSON corporarion | e
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(normal operation signal)

: Signal in determinate time

. D
5V : A1 45V power on
VDD B : ALL signals determined
ov C : Plus power on
D : Plus pover off
E : +5V power off
5Y ; F : +5Y power on again
Tnput signal ; Ta
; Td : Liquid crystal

oy pover leak time (Min.Oms)
Tvh: VDD hold time (Min.Oms)
Trh : Power-on waiting time
5V
- VDDH

Fig.1 Power on/off sequence

- Fig.1 shows the voltage levels at the module terminal when the module is
connected to the power and signal line.

{Others)

- The crystalline liguid coagulates at low temperatures {lower than ¢°C),
causing deficiences in orientation or producing bubbles (black or white).
Bubbling can also occur when a large shock is applied at low temperatures

- If the LCD module is operated for a long tinme, especially if it is
operated with the same display, the display pattern may remain as an
after-image, or slight irregularities in contrast may occur. Suspending
the operation and waiting a while will return the module to its normal
condition. After-images or contrast irregularities do not in any way
affect reliability.

- Cold cathode fluorescent lamp contains a small amount of Mercury.
Please follow local ordin ances or regulations for disposal.

SEIKO EPSON corsorarion |0
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