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1 Display Specifications
1.1 Display type(TN/STN):
1.2 Display colort('I‘NIYellow Mode/Gray Mode/B/W Mode): YELLOW
1.8 Polarizer mode(Positive/Negative): POSITIVE
1.4 Viewing Angle(6:00/12:00/Other): 6:00
1.5 Driving Duty:(1/8 1/16):_1/16
| 1.8 Backlight(None/LED/EL): LED

» Color tone is sglightly changed by temperature and

driving voltage.

2 Mechanical Specifications
2.1 Outline Dimensions: Refer to outline drawing on page: 2
2,2 Dot Matrix: Refer to outline drawing on page: 2
2.3 Dot gize: Refer to outline drawing on page: 2
2.4 Dot pitch: Refer to outline drawing on page : 2

Page:

1




i

85.00 +0.3 -
2.50+03 ~ 80.0C 0.3 -

5.55£03 - 73.50 0.3 m T -
10.250.3 —~ 64.50 0.3 - o~
14.63 £0.3 - 55.45 - P N N
Lo G &
Q P A
~ 14 al_ . A W od ﬂ H ﬁ ]
[ I =i w LI
. |*¢| | D000000000000000 | Btiaes
® |3:| | D000000000000000.| s 28
Ay G b
bl - — ‘ —
14-¢10 / A \
\  4-91.0 —— r_.m
—— 2.54
o.amul:.T 0.05
1 2 3 4 5 6 7 8 9 110 |11 {12 |13 [14 A K lﬁmmmmlm mm
VSS| VDD | VO | RS |R/W [ E |DBO | DB1{DB2 [DB3 | DB4 [ DB5 | DB6 | DB/ |LED+|LED= v 00000 00
iy
=L B
LED 7.7 14.0 r___0o0oo DDJ

_‘lu.mL




DB/

DBO

R/ W
RS

Vee
Vide

Vss

rrrvyvy

CUNTROL

LST

044780

COM16
7 L)
SEGA40 !
7 ¥ SEGA4O
4
/ SEGMENT
7 DRIVE




o . . X
e O e cn et al

. w0 ;
R R L LT

L P
IUc o TEmETR ST e, Cmess L m3s o -

'|'4 Absolyte Maximum Ratings

Item Symbol |Min, | Max. |Unit| Remark
Power Supply Voltage vni)-vs13 0 6.7
LCD Driving Voltage VDD-VE‘E - 6.0 A"/
Operating Temperature | _
Range : " Top 0 50
: Cc No
Storage Tempernture - Condensation
Range " Tst -20 70
5 Electrical Specifieaﬁonaj and Instruction Code
5.1 Electrical characteristics

~ Item Symbol |Min, |Typ. |Max. |Unit| Remark
Supply Voltage VDD-VSS 4.5 5.0 5.5 A"

(logic)
Supply Voltage VSS-VEE 4.5 4.7 5.0 Vv

(LCD Drive) '

Input |’/H’Levell VIH |07vDD| - | VDD|V
Signal
Voltag | ’L’level VIL 0 - 0.3VDDV
Supply current IDD 2.0 - 4.0 mA

(logic) '
Supply current IEE 2.0 4.0 mA

(L.CD Drive)
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Dok AULCLLALE OIKUALS

Pin No. | Symbol | Level | Description

Vss 0V | Ground

Vee 5.0V | Power supply voltage for logic and LCD(+)

Vo 0.5V | Power supply voltage for LCD(-)

RS H/L |Instruction/Data Selects registers

R/W | H/L |[Selects read or write
E H/L | Enable Input
DB0 H/L |Data bit0
DB1 H/L: | Data bitl
DB2 H/L | Data bit2
10 DB3 H/L |Data bit3
11 .DB4 H/L, |Data bit4
12 DBS H/L, |Data bit5
13 | DB6 | H/L |Databit6

14 | DB7 | H/L |Databit7
DC Pawer supply Voltage for LED (+)

D B i A L N (7 N

15 LED + 4.2V .

16 LED ~ ov pC.Power supply Voltage for LED (-)
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Timing Characteristics

6.3 Interfaée Timing Chart:

. Ve Va1
RS J&Vu Vi
. . tas tam
R’W \‘Vl_' )L Vis
PWen D tan N
—d i
Y T Vi /
€ ‘ i gy Vi Vu N __AVu
—] bt
! tosw tH
. H1 Vaiy
DBg % DBy Vi Valid data Vi
: LoycE .-
4
Figure 34 Write Operation
RS >4l(Vm Vm“
xVey ALRD,
tas tan |
RW /‘Vu! Vi |
PWen tas
te
4 v V, R
[ 1 (20
J/ Vi Vi \\ AV
T——— ht— g, ’
i “toor toHR |
DB, to DB; '3&“.' °*  Valddaa  ° v&‘:
- YercE

‘Note: * VOL1 Is assumed 1o be 0.8 V at 2 MHz opaeration.
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Write Opcrailon

Unlt

ftem : V Symbol Mln - Typ Max

Enable cycle time teyeE 1000 -— - ns
Enable pulse width (high level) PWey 450 — -

Enable risefall time ten ter - -_— 25

Address set-up time (RS, RW 0 E) s 60 - —_—

Address hold time . tay 20 - -—

Data sot-up time tosw 185 — -—

Data hold time tu 10 —_— -—

Read Operation

Item Symbol Min Typ Max Unit
Enable cycle time toyee 1000 — - ns
Enable pulse width (high level) PWey 450 — —

Enable rise/fall time ten ter -— -— 25

Address set-up time (RS, RW1to E) t,s 60 —_ —

Address hold time ta 20 — —

Data delay time toor - - 360

Data hold time tonn 5 - —_
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5.4 Instruction Code.

reads address ccunter
contents.

- - Executlon Timo
i Code (max) (when {, or
lnstruction RS R/ DB, DB‘ DB‘ DB, DB; DB: DB| DB. Description fosc ls 270 kHz)
Cloar o 0 0 0.0 0 0 0 0 1 Clears entre cisplay and  15.2ms
display ’ P - sets DO RAM address 0 in
- S address counisr.
" Retum 0 0 0 0 0 0 0 0 1 = SetsDORAMaddressOin 15.2ms .
home - : ’ eddress countar, Also
: retums display kom being”
shifiad o original position.
0D RAM contents remain
unchanged.
Entry 0-0 0 0 0 0-0 1 WS Seats cursor move direction 37 ps
moda set . and specifies display shilt.
These operations are
pedormed during data
wrile and read.
Display o 0 0 ¢ 0o 0 1 D C B Sots entre display (D) - 37ps
. onfolf on/oll, cursor eavoft (C),
control - and blinking of cursor
i position character (B).
Cusoror 0 0 0 0 0 1 SC RL — — Movescursorandshifis 37 ps
display display without changing
shilt . 0D RAM contents.
Function 0 0 0 0 1 DL N F — — Satsinterfacecatalength 37ps
set : (OL), number cf display
ines (N), and character
font (F). .
SetCG 0 0 O 1 Acqg Aw Aca Aca Acg Acg  Sots CG RAMaddress. 37 ps
‘RAM . . CG RAM data is sent and
addrass recelved after this setting.
Sat DD o 0 1 Aco Aco Aco Aco Aco Ao Agp . Sets DD RAM address. 37 ps
RAM : 0D RAM data is sent and
address . recoivad after this setting.
Readbusy 0 1 BF AC AC AC AC AC AC AC Reads busy flag (8F) Opus
flag & : indicating internal operatica
address is being performec and
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Table 6 TInstructions (cont)

BF = 1: lntamally operating
BF = 0: Instructions scceptable

Cod Execution Time
. rr od {max) (when ¢, or
Instruction RS RAW DB, DBy DB; DB, DB; DB, D8, D8, Description fosc s 270 kH2)
. Witadata 1 0 Wiitedata Writes data into DDRAM 37 ps
! 10CGor - I or CG RAM. tapo = & ps®
. DDRAM T :
Readdata 1 1 Readdata’ Reads dats from DO RAM 37 s
from CG or : or CG RAM. taop =4 ps®
DD RAM 1
D = 1 Increment OD RAM: Displaydata  Execution §me
VD =0: Decroment : RAM changes when
: S « 1; Accompanies display shift CG RAM: Character frequency changes
o S/Ce« 1: Display shift* generator RAM  Example:
) S/C = 0; Cursor move Aca: CGRAM address  Whan Ig, o fosc
RL = 1; Shift 1o the right Aco: DO RAM address s 250 kHz,
R = 0; Shilt o he lelt {corresponds o 270
DL = 1: 8 bits, DL = O: 4 bits cursoraddress) 37X ey =d0ks
N «1:2kes,N=0: 1lne AC: Address counter
F =1 5x10dots, F=0: §x8dots used for both DD and
CG RAM addresses

Note; — Indicatasnoeflect. © !

« Afteraxecution of the CG RAMDO RAM data write or read instruction, the RAM address counter I
heremented or decremented by 1. The RAM address counter Is updated after the busy fiag tums oft.
In figure 13, Y00 Is the time elapsed after the busy flag ums off unill the address countar is updatod.

Busy signal
(D8; pin)

~—— Busy stale ——

" -Address counter :
(DBO to DB‘ piﬂs) !

A+t

tapp = 1.5/ 0r {osc) seconds

taoo

Necte: tappo depends on the oparation frequancy

['5?
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B.l'INLCDModuleOpticalCharacteﬂsﬂcu

Ta=257C
Item Symbo] Condition Min.| Typ.| Max. Unit B.emar%x
Viewing Angld 6x 6y=0 | 10 — 40
Cr) 2 - Deg
6y 6x=0 -30 — 80
6 =0
Contrast Ratia Cr 6 y=20* 3
BeSponael Turn Ton 6 x=0°*
Time on 6 y=0° 150
ms
Turn Toff
off 150
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' 'Measunng Condﬁ:xons.

6.2 Definition of optxcal chnrnctcnshcs

6.2.1 Definition of vewing Angle(see fig. as follow)
Top : Top
: . ,

BottOm

_ Bottom
6.2. 2 Defuutxon of Contrast Ra’ao(see fig. as follow)

non-selected wave
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. Brighines - ; \Kz T selected wave
. 1 A I
. b .

Y

\

e~ ——

YoP Drmnz Yol Lar,c

e Eon—sg‘!ected state ’bnghtness e
Contrast Ratxo-bla- j T
aelected state bnghtness

e o
.

P |

1) Ambient Temperature'-25'C 2) Frame freqﬁen'cy‘ 32Hz
6.2.8 Defun’aon of. Response txme(see fig. as follow)
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" Tiirn-on time: fomstaits
 Turn—off time: tace=totts
Measuring Condition:

1) ,_'Oﬁerating' Voltage: 12 V ; - 2) Frame friquency':"-‘-m32Hz

Eﬂge:




‘l‘ '

7.} Reliability
7 1 Content of Reliablity Test

i5~j No | Test Item Content of Test  Test
! condition
. . 1 [High Endurance test applying the 60°C
T Temperatureg high storage temperature for 96H
Storage . a long time
’ | 2 Low Endurance test applying the -20C
‘ Temperaturd low storage temperature for 96H
Storage a long time |
8 High Endurance test applying the - 50°C
Temperature electric stress (voltage & 96H
Operation | current)and the thermal
stress to the element for
a long time
4 Low Endurance test applying the 0C
. Temperature electric stress under low 96H
e Operature temperature for a long time
b g ‘High Endurance test applying the 40°C
e Temperature high temperature and high 90%RH
1 . /Humidity | humidity storage for a long 96H
jE[ . | Storage time
' 6 Temperature Endurance test applying the -20°C/60°C
=1 . - | Cycle low and high temperature cycle | 10 cycles
i ' ~20C«—=>25C«—>60C«->257C
) 30min fmin 3J0min &min
) 1 cycle ]
.' o Vibration Endurance test applying the 10Hz~ 55Hz
R Test(package vibration during i ~10Hz; 1.5mmP-P,
i state) transportation ! 1,5g; X.Y.-15min
By - i
e e Shock Test | Endurance test applying the Drop a product
| 8 (package shock during transportation from a height of
Pyt state): : . 76cm to a solid
v unbending and
2 horizontal plane
T
JdEl .9 | Atmospheric| Eudurance test applying the 40kPa
l W - | Pressure atmospheric pressure during 16H
K *! Test transportation by air

R S S
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l72 Failure Judgment Criterion

By
i

1
l
]
|
]
i

o Criterion

Item

Test Item No. Failure

1 {213 |46 |6 (7|89

+| Basic -
'| Specification

1 Out of the baéic
O(0|O0O|0|0O0 |0 |0 |0 |O | specfication

| Blectrical
1| Specification

0|0|0]0 |0 Out of the

electrical
specification

- o
s sam

Mechanical

Specification

0|0 |0 Out of the
mechanical
gpecification

'Optical

1| Characteristic | |

O|(0|0|0|0 |0 O | Out of the
optical
specification

-~ "

3
Y 27 S

R et s Bmat v h e 2
3z ' .- -

Remark Basic specification= Display specification +
i * ' Mechanical specification

i
|4
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. 8. Precautions for use of LCD Modules.
5 8.1 Handling Preeauﬁons - ' '
' 81’.1'1‘he displaypanelismadeo:!’ glass, Do not subject it to a
: mechanical shock by. dropping it from a high place,etc.

&, 1.2 If the display panel . ia ‘damaged and the liquid crystal substance
| Ingide it leaks out, be sure not to get any In your mouth,
! - if the substance comes into contact with your skin or clothes,
B " promptly wash it off using soap and water.

1 8 .1.83 Do not apply excessive force to the display surface or the
adjoining areas since this may cause the color tone to vary.
i 8 1.4 The polarizer covering the display surface of the LCD module is

: f soft and easily scratched. Handle this polarizer carefully.

_ :..1 5 If the display surface is contaminated, breathe on the

...+ - surface and gently: wipe it with a soft dry cloth.if still

'ii{  not completely clear, moisten cloth with one of the following
Ly solventa:

— Isopropyl alcohol
— Ethyl alcohol
P " Solvents other than those mentioned above may damage
i -+ polarizer.Especially,do not use the following:
|- —Water
Frl —Retone

T —Aromatic solvents
'3 1 8 Do not attempt to disassemble the LCD Module.

‘3.1 7 NC terminal should be open. Do not-connect anything,
| 1 8 If the logle circuit power is off,do not apply the input signals,
; J.I 9 ~’I‘o prevent destruction of the elements by static electricity,be

: eful to maintain an optimum work environment.

“i 8. Be' sure to ground the body when handling the LCD Modules.
;,'i b.: Tools ‘required for assembly, such as soldering irons,must be

%) . uproperly ground.

. c~'To.reduce the amount of static électricity generated do not

1% - conduct assembly and other wark under dry conditions.

,.1 :d, The LCD Module is coated with a film to protect the display
<! 1. gurface. Be care when peeling off this protective film since

i. . static electricity may be generated.

P
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8.2 Storage precautions
8.2.1 When storing, ,the LCD modules, avoid exposure to direct sunhght
or to the Light of fluorescent lamps.
8.2.2 Keep the LCD modules in bags designed to prevent static electn
—city charging. .
8.2.8 The LCD modules should be stored under the storage temperature
" range, If the LCD modules will be stored for a long time, the
recommend condition is:
temperature @ 0C ~ 40C
relatively humidity: <80%
8.2.4 The LCD modules should be stored in the ‘room without acid,
alkali and harmful gas.

8.8 The LCD modules should be no falling and violent shocking during
transportation, and also should avoid excessive press, water, damp
and sunshine,
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ADDITION 1:

Character Code & Pattern Table

. o AlallFl ™ — [ E
v | @ | V1A &S a [ FIF G S0
o |- EEIRIBIF TV B B
oot | @ | FF :T Sl_:___=_|_| T S|
oo | @ | F DT |t | T EAI R REY
e | @ | |SE[Ueluy]« [F[F1]=(U
R ENGENENEIE
FlEWgwl=F F gl
v | " LS THE (2] g [ 2E RN
o | | ST (5L (e TSI 1
TR EHRNEEERRINERIE:
o | @ R[S TR [ [ [ (WEIO" | R
oo | @ |2 |5 L [#F]] 2 E M
o | @ = [=[MI Il FlalZ (08| +
o | ™ | o |2 [H[™ TR 3 [ RIHLT A

oo | @ | o = | A

(Note) CGRAM is a character generator RAM that stores character pattems the user can freely
re-write in the program.
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