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1 Display Specifications
1.1 Display type: STN
1.2 Display color*:

Display color: Blue-Black

Background color: Black-White
1.3 Polarizer mode: Reflective/Positive
1.4 Viewing Angle: 6:00
1.5 Driving Duty:  1/32
1.6 Backlight: None

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

2 Mechanical Specifications

771.1 Qutline Dimensions: Refer to outline drawing on page: 2
2.2 Dot Matrix: 122 X 32

2.3 Dotsize:  0.38X0.38(mm)

2.4 Dotpitch;  0.43X0.43(mm)

2.5 Weight: 50g
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3 Circuit Block Diagram
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4 Absolute Maximum Ratings

Item Symbol Min. Max. | Unit Remark
Power Supply Voltage Voo~ Vss 0 6.5
v
LCD Driving Voltage Voo VEE - 10.0
Operating Temperature
Range Tor 0 +50 No
. \ r C | Condensation
, Storage Temperature o 20 60 |
Range

5 Electrical Specifications and Instruction Code
5.1 Electrical characteristics

Item Svinbol Min. | Typ. Max. Unit | Remark
Supply Voliage a5 |'so0 | ss v
(Logic) Von-Vss
Supply Voltage N 0.9 i v
= (LCD Drive) VSS*\;’EE
Input 'H'lLevel
Vi AY - 7
Signal S Yo |V
Voltage T'Level Vv -
oltag L 0 0.3V,, \Y%
Supply current (Logic)
PP o8 Iop - 2.5 - mA
Supply current
Ig - 2.0 -
(LCD Drive) = mA
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£.3 Interface Signals:

Pin No. | Symbol | Level | Description

1 Vs 0V | Ground
2 Vob 3.0V | Power supply voltage for logic and LCD(+)
3 Vo -0.9V | Power supply voltage for LCD(-)
4 Vout |-10.0V | Built-in DC-DC Convert Circuit Qutput
5 Al H/L | Select registers

T 6 El H/L | Enable signall
7 E2 H/L. | Enable signal2
8 Do H/L. | Data bit()
9 D1 H/L, | Data bitl
10 NC No Connection

| 11 NC No Connection
12 D2 H/L. | Data bit2
13 D3 H/L. | Data bit3

~| 14 D4 H/L. | Data bit4
15 D5 H/L |Data bit5

| 16 D6 H/L. | Data bit6

E 17 D7 H/L. | Data bit7
18 NC No Connection
19 NC No Connection
20 NC No Connection
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5.3 Interface Timing Chart;

O Control timing for 82-port/88.port dispiay {Ta=—201075°C, V8= —5 0V 10%)
tem Sigmal | Symboi Gondition Min Typ Max Linit
LOW puisa wigth IWLGL 25 - - P
HIGH palse widtn L BOHCL 3% - - Pl
Rising #me tr - 20 150 ns
Falling ime tr - 30 150 ns
i {Imput tirming) ~20 0.2 20
£ detey dme | ra toFa ; 5
y 1 Ot trming), G = 1005F | [ oz | 94 o

* & The ratings when Yisw ~ 3.0 are approximately 100% higher than when Vss= ~ 5.9V,
* B The input timing of the FR delay tima is determinad by the SED1520 ($'ave).
The sutput timing of the FR delay time iz determired by the S£01520 Masta),
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5.4 Instruction Code

W DISPLAY COMMANDS (Based on the 8C-port MPU; the RD and WR commands difler for the 68-port MAU.)

Commargd ROWR AGOT D5 25 D O3 02 D1 00 Fynction
V]iDspay ON/OFF 14 0 013 0 1 0 T 7 3 G/ Switches the enlie Ospiay ON or OFF. régardicss of Ihe
Dispiay RAM's cata or the intgrnai slatvs, *7
2 | Jisplay STARY 10001 3 Displey STAAT | Deterrrined the line of RAM dasa 0 be displaysd At the
wine address {0~ 31) | display's 100 fine (COME).
3 ‘[Paqe Adgrass 5at |1 0 of1 0 1 v 1 @ {:a_.g;, :.:2!:‘2';6 page of the Disolay RAM in i?lu oage addrass
a " Column [Segmant) 10 0l Column asddress Sats the column addiess of the Display RAM in the coiume
| Addrass Set il {0~78) addrmss ragisier,
| ‘ Reads the slatus, ‘
[ E = %gv n Eusg (lntgr?’g processing! Oi READY giatus
) ¥ 1: Rightwar rward) et
§ | Status Read LI B 2 é siffocoon ' % Lefward Greverse) outpin
i g e ON/ORF 1, Cisplay OFF 8 Digplay ON
i RESET 1. Reseting & Neomal
. I . Writas the data on tha dala | Thase commands aceass &
& | Write Dixglay Data {1 ¢ 1 i Write Oala B 1o RAM, ;l;!‘ﬂously‘i?egﬂ&:)l .
; ress of hta Oi )
7 1 Read Display Dats | 00 4 1 Read Data Reads data fron the Display ahgre?hich tha :ga%n ads
RAM onte tha data bus. wh
drass i6 insramented By ong.
Used to reverss M correspengance batween the Display
8 | ADG Selact VO QIT 2 1 0 0 6 OO0/ RAMS column addresses and segmant river cuiput PONs
O: Rightward (ferward) output 1: | aftward {rmvecaa) output
. } Selecta normal display operation ¢ 51416 Allhit drive display
g | Juaric Orve 1081 0100 1 00 operation. ,
1: Stetic driva (Power Save) ' 0 Normai display operation
10{ Duty Satect 180 0{1 2 1t 0 1 0 00/ Selects ihe duty factor for diving LCT eells.
1: 1/32 duty 0: 1718 duty
: tncraments the cohumn addrass covnier by ane only whan
11} Read bocily Wrile |1 0 011 1 1 0 0 0 0 Ofgre antsis witten But not when i 18 read.
1% End 10 1 1.1 .0 1 1 1t 0]Carcals the Ready Modify Write mode.
Resets the Dgolay START line to the 18t ine in the register.
13] Roset L 1110 0 ¢ 1 0jResets the colomm addreas sountey 00 ang pege

H

H

Addr&ss ragister 0 3.

* 7 Power Save mode is entered by seiecting static drive in the Display OFF swatus,

-

Bl

-

g X

H1

9
PN PO < -
o

&

e ke N b 8



6. Optical Characteristics
6.1 Optical Characteristics

T,=25C
Item Syrhbol Condition Min. | Typ. | Max, | Unit | Remark
Viewing Angle | °% | gps | ¥=0° 20 .- 20
3 Deg
Oy 8x=90° | 25 .. 25
Contrast Ratio jC, 8x=0° 30
: 9Y=15c .

Response | Turn : .

Time | on | o =0 200 | o0
Tum . 6y=0‘- ! .
off | - Ter 360 |

J
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6.2 Definition of optical characteristics

6.2.1 Definition of viewing Angle(see fig. as follow)

Top Top

\HB’\/ &\fﬂf@ v |
N, v ,(
N \ N NN

~ AN

Bottom Bottom
[ 6.2.2 Definition of Contrast Ratio(see fig. as follow)

nen-selected wave

$rizhincss

Yop friving Voltage

non-selected state brightness
selected state brightness

Contrast Ratio=b/a=

Measuring Conditions:
1) Ambient Temperature: 25°C 2) Frame frequency: 64Hz
16.2.3 Definition of Response time(see fig. as follow)

A pammann T
ﬁmmﬂﬂﬂ”HHHmeT
SR R
1 i E
S oy
i
INAY] ji l
Tum-on time: t,, =t +t, wt ke vl by
Tum-off time:t =t +1;
Measuring Condition:
1) Operating Voltage: 5.9V, 2) Frame frequency; 64Hz
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7. Reliability

7.1 Content of Reliablity Test

 (Tg=25°C)

No. Test Item Content of Test Test condition
1 |High Temperature | Endurance test applying the high 60°C
Storage storage temperature for a long time SO0H
2 | Low Temperature | Endurance test applying the low 20T
Storage storage temperature for a long time S00H
3 | High Temperature | Endurance test applying the electric
Operation stress (voltage & current) and the 50°C
thermal stress to the element for a 500H
long time
4 | Low Temperature | Endurance test applying the electric 0°C
Operation | stress under low temperature for a 500H
long time
5 | High Temperature | Endurance test applying the high 60°C
/Humidity Storage | temperature and high humidity 959%RH
storage for a long time 360H
6 | Temperature Cycle Endmrance test applying the low 20°C/60°C
and high temperature cycle A
20'C+—28C =60 C——251 t0 cycles
30min  Smin 30min  Smin
1 cyele
7 | Vibration Test Endurance test applying the 10Hz~500Hz,
(package state) vibration during transportation 100m/s?,
120min
8 | Shock Test Endurance test applying the shock Half-sinewave,
' (package state) during transportation 100m/s?,
11ms
9 | Atmospheric Endurance test applying the 25Pa
Pressure Test atmospheric pressure during 164
transportation by air
Page: 10
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7.2 Failure Judgment Criterion

Criterion Test Item No. Failure Judgement

Ttern Criterion
1(2(3|4|5/6|7(8]9

Basic 0(0[0]0}{0]0]0]|0]0 | Outofthe basic Specification

Specification

Electrical 010{0]|0]|0 Out of the electrical specification

specification

Mechanical 0j0 Out of the mechanical

Specification specification

Optical 010101000 0 | Out of the optical specification

Characteristic

Remark - ! Basic specification = Optical specification + Mechanical
specification




8 Precautions for use of LCD Modules

8.1 Handling Precautions .

8.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by

‘dropping it from a high place, etc.

8.1.2 [Ifthe display panei is damaged and the liquid crystal substance inside it leaks out,
be sure not to get any in your mouth, if the substance comes into contact with your
skin or clothes, promptly wash it off using soap and water.

8.1.3 Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.

8.1.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

{.1.5 If the display surface is contaminated, breathe on the surface and genily wipe it with a
soft dry cloth, If still not compietely clear, moisten cloth with one of the following
solvents:

—Isopropyl alcohol

— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially,
do not use the following:

— Water

—Ketone

—Aromatic solvents

8.1.6 Do not attempt to disassemble the LCD Module.

8.1.7 [Ifthe logic circuit power is off, do not apply the input signais.

1~8,1.8 To prevent destruction of the elements by static electricity, be careful to maintain

an optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.

b. Tools required for assembly, such as soldering irons, must be properly ground.

¢. To reduce the amount of static electricity generated, do not conduct assembly and

other work under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.

Page: 12




