PREPARED BY: DATE SPEC No. LC94323A
: sHARP FILE No.

ISSUE MAY. 17.1995
APPROVED 8Y: DATE

LIQUID CRYSTAL DISPLAY 3ROUP PAGE 25 Pages
SHARP CORPORATION APPLICABLE DIVISION
MOUTY PANEL DEVELOPMENT CENTER

CITFT DEVELOPMENT CENTER

C3LCD PRODUCTS DEVELOPMENT
SPECIFICATION CENTER

CJEL PRODUCTION DEPT.

\,\(‘<:>Ul(3&:*(::‘3§l

SPECFICATION FOR
Passive Matrix LCO Module

Model Na.
LM 4P 1 1

REIN Components GmbH

Létscher Weg 66 - D-41334 Nettetal
Telefon (0 21 53) 73391 - Telefax (0 21 53) 733-575 Components e T

(JCUSTQMER” S APPROVAL é“i}i;i:;;
N
\\t:-.:\“.\__ .:R‘:"I B
DATE i T
NIiRi .
PRESENTED §;7 //}7
BY BY A 2o
S
Y. Inoue

Department General Manager
Engineering Department 2

DUTY panel Development center
LCO GROQUP




SsSHARR,

SPEC No. MODEL No. PAGE
LC943234 LM64P11 1

l. Application

This data sheet is to introduce the specification of LM64PL1, Passive Matrix type

LCD unit.

2. Construction and Outline
Construction:840x 480 dots display unit consisting of a transmissive LCD panel,

P¥B(printed wiring board) with electric components aounted onto
TAB(tape sutomated bonding) to connect the LCD panel

and PWB electrically, and plastic chassis with CCFT backlight
and bezels to fix them mechanically.

BACKLIGHT HOLDER BEZEL

LCD LSI (TAB)

Vil

T ! T L I i

CCFT LIGHT PIPE PWB

Qutline
Connection

PLASTIC CEASSIS

: See Fig. 10
: See Fig. 10 and Table §
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3. Mechanical Specifications
Table |
Parameter Specifications Unit
Qutline dimensions 167.7(W) x122. 8 (H) x 3. 3TYP (D) na
Viewing Area 125. 8 (W) x 95. 2 () um
Display format §40 (W) x 480 (H) full dot -
Dot size 0. 17x0. 17 am A4
Dot spacing 0.02 na
£l Dot color White#2 -
$| Background color Black#2 -
Weight Approx. 143 g

#1 Due to the characteristics of the LC material, the colors vary
with environmental tempersture.

$2 Nezative-type display

Displayed data *H : Dots ON : White
Displayed data *L": Dots OFF: Black

4. Absolute Maximum Ratings

4-1 Rlectrical absolute maximum ratings

Table 2
Parameter Symbol | MIN. MAX. Unit Remark
Supply voltage (Logic) Voo-Vss | 0 6.0 } Ta=25°C
Supply voltage (LCD drive) | Vez-Vss 0 30.0 V Ta=25°C
Input voltage Vin 0 Voo y Ta=23°C
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4-2 Environmental Conditions

Table 3
[tem Tstg | Topr | Remark
MIN. MAL. | MIN. | MAL | i
Ambient temperature | -25 °C|+§0 °C| 0 °C | 43 °C | Note 2 |
Humidity Note 1 Note | No condensation Note 2 |
Vibration Note 2 Note 2 |3 directions (X/Y/2)
Shock Note 3 |  Noted |6 directions (¢KE{:D) |
Note 1) Ta<40 °C..... 95 % RH Max
Ta>40 °C..... Absolute humidity shall be less than Ta=40 °C/95 % RH
Note 2) These test conditions are im accordance with * [EC §8-2-6
Frequency 10 Hz~357 Hz | 57 Hz~500 Hz
Vibration level - 9.8 a/s?
Vibration width 0.075 mn - )
Interval 10 Hz~500 Hz~10 Hz/1l min
2 hours for each direction of X/Y/Z (6 hours as total)
Note 3) Acceleration: 490 m/s?
Pulse width : [l ms
3 times for each direction of #X/+Y/%7
Note 4) Care should be taken so thaf the LCD Unit may not be subjected to the
temperature out of this specificstion.”
Note 5) Test conditions;

Recommended digitizer board shown in page 24 or equivalent bare board
to be set on the bottom side of LCD unit.
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5. Electrical Specifications
§-1 Electrical characterictics
Tabel ¢ Ta= 23 °C, Vpp-Vss=3.3 V
Parameter | Symbol | Conditions | Min. | Tsp. | Max. |Cait
Supply voltage (Logic) | Voo-Vss | | 3.0 3.3 5. V
Supply voltage (LCD drive) | Vez-Vss | Note 1) Note 2) 19.4] 23.1] 21.5] Vv |
Input signal voltage Vin “H level 0.8Vop | = Voo v
"L level 0 - 0. 2Vpp v
Input leakage current I "B level - | - 250 | wa
"L level =250 | - - |uy
Supply current (Logic) Iop - 4 6 ai’
Supply currect (LCD dirve) | Ize Note 3) - 12 20 | =
Power consumption Pd - 300 500 | aW

Note 1) Voo to be applied according to the specifications shall be regulated
and sudden fluctuation of Voo, even if the fluctuation is within the

specifications, shall be strictly avoided.
Note 2) Vss is ground potential.
Note 3) The viewing angle 6 at which the optimum contrast is obtained can be set

by adjusting V=z-Vss. Refer to Fig. 4 for the definition of 6.

Note 4) Max. and Min. values are specified as the Max. and Min. voltage

within the condition of operstional temperature range (0 °C~435 °Q).

Typ. values are specified as the typicsl voltage at 25 °C.
Note 5) Display high frequency pattern.

Voo-Vss=3.3 V, Vez-Vss=23. 1V, Frame frequency=$83 Hz, Display pattern=1bit checker

Display RORORONORCNONONORORONOND
petters OMOMORONCECRONONCRORONOE
NORONCONCOECORONCONORORONCONDO

-~ 3-2 Input capacitance

Table 3
Signal Input capacitance
S 40 pF TYP
CPL,DISP 250 p? TYP
(P2 200 pf TYP
DU0~DU3 200 pF TYP
DLO~DL3 200 pr TYP
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5-3 Interface signsls
Taple §
QLCD
Pin No | Syabol | Description i Level
L ]S | Scan start-up sigaal | N
2 el | Input dats latch sigael | i->L
3 P2 | Dats input clock sigaal | i
4 DIS? Display control signsl | Display on .. H’
l off.. I’
i | Voo Power supply for logic and LCD(+) | (Table 4)
8 Vss Ground potential ] -
7 Voo Power supply for LCD (4) (Table 4)
8 | D0 |
g DUl | Display data signal HiCN), L (0FF)
o | oz |
[t | pu3 |
12 Vss | Ground potentisl -
13 DLO |
14 L1 | Display data signal HI0N), L(0FF)
13 DL2
16 DL3
OCCFT
Pin No | Symbol | Description
! GND | Grouad linme (from Inverter)
2 N | -
3 BV | High voltage line(from Inverter)
Note) Pin No. and its location are shown in Fig. 10.
OLCD
Used  connector: FF6-16A-R13 (DDK)
Mating cable: 16 pins, 0.3 am Pitch FFC or FPC, Contact partion thickmess 0.3 zz
OCCFT
Used  comnector: BHR-03VS-1(JST)
Mating coanector: SMO2({80)3-BHS-!
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Fie. 1 Dot chart of display area
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Fig.2 Dats input timine




SPEC No. ' MODEL No. PAGE
sSHAaRP, LC94323A LM64P11

3

to v tiwn ||tf

cPl __/ﬁ'\ M

1
'
)
'
! | tSlZ
=

| i
tr| ' tf tsu
i [ |
|
' . CP2 x (640/4) pulses [tssu bsm

X IR XX XX XY

!
|
|
|
[
1
{
1
1
'
|
1
1
|
i
t
i
!

Tran=8. 0%* ~18. 9ms

[
( Cpl___J/N\¥, /f\k, /r\k_ __/r\k, /r\&g, /F\ /—\__ _J/ﬂ\______/_
first secoad 240th
line’s | line's line’s
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CPl X 240 pulses

V1H=0.8v35

VIL=0.2VDD

%1 See table 7

Fig. 3 Interface timine chart
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Taple 7 [nterface timing ratings

[ten Symbol | Rating | Unit |

| NN | TR | MR ||
Frame cycle Tean | 8.0% | 16.9 | ms
CP2 clock cyele | Teea | 132 | | s
*H level clock width tewn | 63 ! | s
*1' level clock width tewn | 83 I | ns
"B level latch clock width [towe | 70 | } | s
Data set up time tse | 30| ! | 1s
Data hold time [ta | 40 | | | 13
S set up time tsse | 100 | ] | s
S hold time tsx | 100 | i | ns
P21 clock allowance time from CPLY | tsa: 0 | | | s
CPL? clock allowance time from CP24 | tsiz 0 | | | 1s
Clock rise/fall time tr, tf | | tee®? | s

¥l

$2 .

LCD unit functioms at

the minimum frame cycle of 8 ms (Maximum frame

Irequency of 125Hz). Owing to the characteristics of LCD unit, *shadowing’
will become more eminent as frame frequency goes up, wiile flicker will be
reduced

11.7 ms Min. or frame
will demoastrate optimum display quality in terms
But judegement of display quality is
subjective and display quality such as “shadowing® is patiern dependent, it
is recommended that decision of frame cycle or frame frequency, to which
power consuaption of the LCD unit is propotional, be made based om your owz
through testing on the LCD umit with every possible
on it.

According to our experiments, frame cycle of
frequency of 83 Hz Max.

of flicker and

*shadowing’. since

patterns displayed

"

trt

trf

30 in case tcr-'-(Tcpz‘tcwH“tcwx.)/gg 30

ter 13 case tc'r=(TCPz“tC'uuftC'NL)/3< 50

1)
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6. Unit Driving Method

6. 1

8.2

6.3

Circuit configuration
Fig. 9 shows the block disgram of the Unit’s circuitry.

Display Face Configuration

The display face electrically consists of two {upper and lower) display segzents
so that the unit may offer higher contrast by reducing drive duty ratio. Fach
display segment (640x240 dots) is driven at 1/240 duty ratio.

Input Data and Control Signal
The LCD driver is 80 bits LSI, conmsisting of shift registers, lateh circuits and
LCD driver circuits.

Display data which are externally divided inio data for each row- (640dots) will
be sequentially transferred in the form of 4-bit parsllel data through shif:
registers by Clock Signal CP2 from the left top of the display face.

When data of one row (640dots) have been input, they will be latched im the iora
of parallel data for 640 linmes of signal electrodes by lateh signal CPl. Then the
corresponding drive signal will be transmitled to the 640 lines of column eleciro-
des of the LCD panel by the LCD drive circuits.

At this time, scan stari-up signal S has been transferred from the scan signal
driver to the Ist row of scan electrodes, and the contents of the data signals ars
displayed on the Ist rows of upper and lower half of the display face accordiag to
the combinations of voltages applied to the scan and signal electrodes of the LCD.

While the Ist rows of data are being displayed, the 2nd rows of data are entered.
When 640 dots of data have been transferred then latched on the falling edge of
CPl clock, the display face proceeds to the 2nd rows of display.

Such data input will be repeated up to the 240th row of each display segaexnt, from
upper to lower rows, to complete one frame of display by time sharing methed. Then
data input proceeds to the next display face.

Scan start-up signal S generates scan signal to drive horizontal electrodes.

Since DC voltage, if applied to LCD panel, causes chemical resction which will
deteriorate LCD panel, drive waveforam shall be inverted at a proper cycle to

o - . A .
E N N T e R LT I TN
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Because of the characteristics of the CMOS driver LSI, the power consumption of
the unit goes up as the operating frequemcy CP2 incresses. Thus the driver LS!
applies the system of transferring 4-bits parsllsl dats through the 4 lines o°
shift registers to reduce the data transfer speed CP2. Thanks to the LSI, the
power consumption of the unit will be ainimized.

In this circuit configuration, 4-bit display dats shall be therefore ioput to
data input pins of DUo-s (upper display segment) and Dlo-s (lower display segaen:!.

Furthermore the LCD unit adopts bus line system for data input to minimize ths
power consumption. Ia this system deta input terminal of each driver LST activa:es
only when relevant date input is fed.

Data input for column electrodes of both the upper aznd the lower 'display segzeni
and chip select of driver LSI are made as follows:

The driver LSI at the left end of the displey face is first selected, and the
adjacent driver LSI of the right side is selected when 80 dots data (20CP2) is
fed. This process is sequentially continued until dsts is fed to the driver LS] a
the right end of the display face.

This process is simultaneously followed at the column drivers LSI’s of both ihe
upper and the lower display segments. Thus data input for both the upper and the
lower display segments must be fed through 4-bit bus line sequentially from the
left end of the display face.

Since this graphic display unit contains no reflesh RAM, it requires data and
timing pulse inputs even for static display.

The timing chart of input signals are shown iz Fig. 3 and Table 7.
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7. Optical Carscteristics
T2=23 °C,Vpp=3.3 V, Vz2-Vss=Vmax

Table 8
Following spec are based upon the electricsl zeasuring conditionms,
on which the contrast of perpendicular direction (9x=6y=0° } will be MAX

Parsmeter Symbol | Condition | MIN. | TYP. | MAX. | Unit | Remark |
Viewing angle range 61 6y=0°1{-23 | - 20 |° b
6y (Co>400x0"°|-10 | - 20 }° Note 1 i

Contrast ratio Co 61=67y:0° 0] 18 | - - |Note 2 |
Response time | Rise Tr 6x=67=0 ° - 1200 |250 |ums "
Decay | td | 6x=8y0° T 130 200 |@s | Note 3 |

Note 1) The viewing angle range is defined as shown Fig. 4.
Note 2) Contrast ratio is defined as follows:
Luminance (brightness) all pixels "white’ at Vmax
Luminance (brightness) all pixels "derk’ at Vmax

Vmax is defined in Fig. 6.

+9y‘ +6Y

+6y b +0x
\ AN
; -0y ;

-6x

I

+6x -0x +61x N -

= ____|._

_ey ‘9.‘:’
Fiz. 4 Definpition of Viewing Angle

Note 4) The response characteristics of photo-detector output are measured as
shown in Fig. 7, assuming that input signals are applied so as to select
and deselect the dots to be messured, in the optical characteristics
test method shown in Fisg. 8.
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+8x

TOPCON 2M-7

— Measuring
— Tield: 2°
| 4 3
| ™ noras!
1
A i
-8y Measuring Spot Size : 4 {0 mn
6 x:Angle from “noraal’ to viewiag surface
rotated about the horizontal axis
@y :4Angle from “normal to viewing surface
rotated about the vertical axis
Fig. 5 Optical Charscteristics Test Method I
Contrast
Comax

Yre-Vss [V]

Fiz. § Definition of Vaax
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(Response Measurument) !
Ta=l3 °C !
In dsrk room

|
|

%
Computer .

Converter |
L vt

' noraal
, o (6x=67=0 " ;
i

TOPCON BMT + quartz fiber

{Measurirg Spot Size: & 10 mm,
Measuring Field: 2 °)

Fig. 7 Opticsl Characteristics Test Method II
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[ Drive wavefora ]:
- 1/240Duty
/) Wmﬂ w
Non-select Select Non-select
—— wavefora waveform waveforn ——
[ Responce waveform ]
N
QUTPUT | 100 % 80 %
10 %
\
VW
/
Tr Td
Tr : Rise time
7d : Decay time

Fig. 8 Difinition of Response Time
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- DUO~DU3

.1 Control T ILI~TLI % S
= TP |
RN TP | l I
-/ LsT Rl ] | |
P s 1 Vo4 .
_____ o I H SZG Drivers (Upper) |
I | =
N Y
RAM
............... ]
15
—> O
: >
£ MG -
“ 640X 480 LCD PANEL
o
=
o
O
o : —>| _ SEG Drivers (Lower) |
 Tnverter oot T N 7
Voo, Vss, Vag || || e ﬁ
¥

$2 BG %4,

%1 MG: M GENZRATOR CIRCUIT
¥2 BG: BIAS GENERATOR CIRCUIT
Fig. 9 Circuit block diagranm




e

Tt | e o [ L7 007 /G HIN] umad | eidennrl o &
poni il s e fga)EAmBSEBL-S4 AW
02 ANf - I3%0 | S EY. NOILvHOJHOD dHVHS | o2 lexw |23 |zel=a ) -
T T T T . 7O TG TO[C 10|55/ 210|210 i 70] TOBWXS
e i _'_{339D s.uv :
..”J..nu_lnnu..wnmn” T .uuw”aa H SV |Gt |7i |EL |€i |+t |OF 3 NI o
LI S I N A ! Ps =
(¥0Q) SiH-vSL-94d ONQ[ZZASSA|0TAp23, ,2c0|1dD| S | 10EWAS
: : Toemas gsid
ALNQOYC/) 08VXOV9| 5™ @ ) o T, LOLOINNOD 20vy #3iNI(E) [ 8] £ 9| S| 7 | & f | *NId
EFE ve3os 3SiAlY E
SNOISN3INIa R e ¥ | =gz PNFH s 3z w® I
INTT7LN0 nm‘.;m 147N 0 LNOAVT NId 32vd ¥3ILN]
LINA 327 N/
.OI mw. w.r IuO-.ﬁ mww.umnm%
2FT T L2
m.o+ ‘ A:o:ms.\_n&mu 70 a0ueMo/ /e Ui PepniIxsg
._ \
1
|+||_IA_ E= = = = = T\
» W L E
(LSF) 1 -SAE0-HHE o i wm/,s
HOLIINNOI L432(D oo 78 est 2
_ S 78 oo
SR AN _ S e S e _
! T v3dvy WOL1ON
P )l
8 0>(G-2) V34Y AVIJSIA 40 ALINO{TEC(E N m& A\~
8 051G 'p:§ UOI133410-4 JINVESTOL(Z c - i
8 071G v’y U01323J1P8-X FONVESTOL(! . N &~ ﬁ4 oo
" 6} 0d = y
i > b . . : m Tt
| ] | s $10Q087*079 i
40 . X —— T M Tg-v 1) ke
" (i}
o )
A o e
/ N o (R -
// _ Al R >
VIEV SAILOV T o o |~ | — o
(=1-]
¥5av ONINNZJO 15238 wdied =] __ ) _ s e
NOILISOd AV1dSI0/15Z38 m e | " | o
-_ (o~
= o | Y3V ONIM3IA _ N
5 yl i Tox9 Gt i C s
> Y “ VIR 3ALLY . | -
/// % % | I i -
> & Z i g 7& _
] i | S
- -a U : 4 @ w d
- —~ IEET : , =1 U N\ ST=
=T0H 52532 055 5 y/ Co Qmu >) SF
°° 1035 .v-¥ “ S=
. K S ——— _ N
_ . s oFz 18-¢ /
2118, o I c=3 0z _ € LETcrme
Ll LLdPONT TEZEVBOT

10vd "o TITON ‘0K 22dS




SPEC No.

MODEL No.

sHAarRP LC94323A LM64P11

PAGE
13

8. Characteristics of Backlight
The ratings are given on condition that
are satisfied.

the following conditions

1) Rating (NOTE)
Parameter | Miz | Typ Max | Uait |
Brightaess | 60 | 80 - cd/a? |

2) Messurement circuit : LMQ00L06 (SHARP) (at
3) Messurement equipment: BM-T (TOPCON)
4) Measurement conditions

IL=¢ 24)

4-1 Measurement circuit voltage: DC=12 V at primary side
4-2 LCD: All digits WHITZ, Vpp=3.3 V,Vez-Vss=Vmax, DU0~DU3
{refer Fig.6) DLO~DL3="H' (WHITE)

4-3 Ambient teampersture: 25 °C
Measurement shall be executed 30 m

inutes after turning on

5. Used lamp: FLE-30112 L pe
-1 Ratings (lpec)
Parameter | Max. allowable value
Circuit voltage{VS) [ goo v MIN| L 300V
Discharging tube current(IL) |4.0m4 =~ TYP | 3.0mA %
Power comsumption [ LLW | —
Discharging tube voltage (VL) | 270 V YR | -
Brightaess (B) | 21 000 ed/a® TYP | -

Within no conductor closed

% It is recommended that IL be not more than 4 m4 so that heat radiation of
CCFT backlight may least affect the display quality

5-2 Operating life

The operating life time is 10 000 hours or more at 3md
(Operating life with LM000L08 or equivalent)

The inverter should meet the following conditions;
~-Sipe, symmetric waveform without spike in positive and

negative.
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-The voltage at the secondary side is I 000 V or more.
-I1luminance frequency is from 25 XHz to 45 XHz.

The operating life time is defined as having eaded when sny of
the following conditions occur; {25 +3 °C)

-¥hen the voltage required for initial discharge has reached
10.8 V when used an inverter.

-When the illuminance or quantity of light has decreased to
50% of the initial value

(NOTE) Rating are defined as the average brighiness inside the viewizg
area specified in Fig. Il

160 320 480 dot

l 2 ACTIVE ARZA
120 O O
3
240 O
4 b
360 O O
dot

Fig. [l Measuring poinis{l~3)




SPZC No. MODEL No.
sSHAarRkre LC943234 LMG64P11

PAGE
20

9. Precautions

1) Industrial Mechanical) design of the product in which $3is LCD unit will he
incorporated must be so made that the viewing angle chsrscteristics of the
* LCD may be optimized.
This unit’s viewing angle is illustrated iz Fig 12
@ ymin < viewing angle < Oymax (O ymin<0 °, Gymax>0 °)
(For the specific values of O ymin, 6 ymax, refer to the table 8.)

Please consider the optimum viewing conditions accordiag to the purpose
when installing the unit.

\ l 6 7= ° (Normal line)

_ey

(Panel surface)

Fig. 12 Dot matrix LCD viewingz angle

2) This unit is installed using mounting tabs at the four corners of bezel.
When installing the unit, pay sttention and handle esrefully not to allow
any undue stress such as twist or bend

3) Since the front polarizer is essily demaged, plesse pay atteation mot to
scratch on its face.

4) If the surface of the LCD cells needs to be cleaned, wipe it swiftly with

cotton or other soft cloth. If still not completely clear, blow on its and
wipe.
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3) Water droplets, etc. must be wiped off immediately since they 1137 cause

color changes, staining, etc. if remained for a long tize.

* 6) Since LCD is made of glass plates, dropping the uait or banging it against
hard objects may cause cracking or fragmentation.

7) CMOS LSIs are equipped in this umit, so care must be taken to svoid the
electro static charge, by earthing human body, ete. Take the following
measures, to protect the unit from the electric discharge via mounting
tabs from the main system the electrified with static electricity.

(1) Earth the metallic csse of the main system (contact of the unit and
main system)

(2) Insulate the unit and main system by attaching insulating washers made
of bakelite or aylon, etc. ‘

8) The unit should be driven according to the specified ratings to avoid
malfunction of parmsnent damage. DC voltage drive leads to rapid deterio-
ration of LC, so ensure that the drive is alternating waveform by continous
application of the signal M. Especially the power ON/OFF sequence shown on
next page shall be followed to avoid latch-up of driver LSIs and
application of DC voltage to LCD panel.

9) Avoid to expose the unit to the direct sun-light, strong ultra-violet
light, etc. for a long time.

10} If stored at temperatures below specified storage temperature, the LC may
freeze and be deteriorated. If storage temperature exceed the specified
rating, the molecular orientation of the LC may change to that of a liquid,
and they may not revert to their original state.

l1) Disassembling the LCD unit can cause permsnent damege sad should be strictly
avoided.

12) Recommended digitizer board shown in page 24 or equivalent bare board shall
be set on the bottom side of LCD unit, and avoid to contact the board with
LCD unit electrically.
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Supply voltage sequeace condition
, 300 as MIN. (NOTZ 1) |
| L | h ]
T | 5
; |
VDD _/ . \JL__.‘ J—\_
i : '
i b | i it |
i Active
S | ‘L level fLOpermtion r ‘L level
| [
CP!
cp2 Interface | timing activel operstion
DATA
¢ l J
| L -
DISP L/ o N\
B Eors Ty
~
| | |
|
VER
g n_|
* * v
BN f (NOTE 2% miNOTh 2)l
POWER ON POWER OFF ]
SYMBOLWith DISP controlWithout DISP control| [SYMBOLWith DISP controlWithout DISP control
8 0 ms MIN. 0 ms MIN. h 0 ms MIN. 0 ms MIN
20 ms MAZ. 20 ms MAX
b 0 ms MIN. 20 ms MIN. il 0 ms MIN 20 ms MIN
¢ 20 ms MIN. - i ] 20 ms MIN. -
d 0 ms MIN. - k | 0 ms MIN. -
e - 0 ms MIN 1| - 0 ms MIN
f 0 ms MIN. (NOTZ2) m | 0 as MIN. (NOTR2)
g - 0 ms MIN 1} - 100 ms MIN.
100 ms MAX 300 ms MAZ.

(NOTE 1) Power ON/OFF cycle time. All signals and power line shall be in accordance with
above sequence in case of power ON/OFF.
(NOTE 2) VEE to be set at *VSS level’.
(NOTE 3) Conmection of DISP (pin. No. 4)
QOWith DISP control
Input DISP control signal shown on this page.

OWithout DIS? control
DISP to be conmected with VDD

i | [

— VDD —— VDD VDD — — VD]
—— DISP K DISPi .-[: DIS? — ! DISP
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10. Lot number
Lot number is in accordance with the following auabsriag rule.

(Exaaple)

—

(
L— TFactory Identification Code. (Alphsbet)
——— Serial number {Missing number exist)
Production month (A=JAN.,B=7EZB., .- L=DI(.

Production yesr

94 C 00001 ()
|

11. Applicable inspection standard
The LCD unit shall meet the following imspection standard
:8-U-012-01

12. This specification describes display quality in case of no gray scale.
Since display quality can de affected by gray scsle zethods, display quality
shell be carefully evaluated for the usability of the LCD UNIT in case gray
scale is displayed on the LCD UNIT.

WARNING
DON'T USE ANY MATERIALS WHICH EMIT GAS FROM ZPOXY RESIN (AMINES’ HARDENZR)
AND SILICONE ADHESIVE AGENT (DEALCOHOL OR DEOXYM) TO PREVENT CHANGE
POLARIZER COLOR OWING TO GAS.
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167.7£0.3 ~
f‘|| <l
i 3
3 i
i ~
d/ \
= e
Material :GLASS-EPOXY
. Thickness : Isav
S| ™
- ™ S
3 &) &
“« ha] N
< 5
2-¢2.8=0.2 2-R1.4=0.1
\ v
—T
152.1=0.2 2202
Figl3 Quiline Dimensions of Recommended dizitizer board
LCD unit
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3
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R whiv of dicitizer hoard




