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1.0 COMPOSITION

Display type: [128 x128 Dots Matrix LCD Module]
Driving method:  [1/128 Duty, 1/13 Bias]

View Direction: [6 O’clock]

Backlight: EL (Cool white)

2.0 MECHANICAL SPECIFICATIONS

ITEM STANDARD VALUES UNITS
LCD type FSTN Transflective / Positive
Dot arrangement 128x128 dots
Module size 88.4 (W) x88.4 (H) x9.5 (D) mm
View area 69 (W) x69 (H) mm
Active area 63.96 (W) x63.96 (H) mm
Dot size 0.50 (W) x0.50 (H) mm
Dot pitch 0.46 (W) x0.46 (H) mm
Viewing direction 6 O’clock
Weight g

PICVUE ELECTRONICS, LTD.
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3.0 DIMENSIONAL DIAGRAM
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4.0 OPTICAL CHARACTERISTICS

ITEM SYMBOL CONDITIONS MIN TYP | MAX | UNITS
0=0° — 25 —
L 0 =180° T,=25°C — 30 —
Viewing angle 0 Deg
0 =90° C: 220 — 30 —
0 =270° — 30 —
Contrast Ratio | C; (MAX) 0=0and T,=25 °C 6.0
i Tr — 180 280
Response time 0=0and T,=25 °C ms
Tk — 230 330
4.1 6 and ¢
Ve ek
® The contrast of the display is optimal when
viewed in the “View Direction” (¢ = 0°).
e (0°<60<90°50°<¢9<360°
PICVUE ELECTRONICS, LTD.
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4.2 Contrast ratio Cr

Brightness

Brightness of non-selected dot

Brightness of selected dot

Driving Voltage

Contrast Ratio: C, = B,/ B,

4.3 Response times Tk and Ty

Non-selected state Selected state Non-selected state

»
»

A

Brightness

10 %

v
A

90 %

Tr

Time

Tk
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4.4 Optical measurement system

Light source (for reflective type LCD)

Normal

Photo-meter

/
/
X 0 /f
N 7
h { /// LCD front side
/
/
LCD with polarizer

Light source (for transmissive/transflective type LCD)

Measurement apparatus:
6 - 6=30°

PICVUE ELECTRONICS, LTD.
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5.0 ELECTRICAL SPECIFICATIONS

ITEM SYMBOL | CONDITIONS MIN TYP MAX UNITS

S ly voltage fo
HUPPIY VORAEE IO yec-GND - 475 5.0 5.25 \
logic
Suppl It fi
UPPLYVORAge IOt VEE-GND . . 125 | -150 \
LCD Driver

H LEVEL | 0.8 VDD — VDD A\
Input voltage VI

L LEVEL 0 — 0.2 VDD A%
P ly for logic
OWETSUPPIYTOTTOBIE 1o VCC = 5V — 6.0 — mA
current
b v for LCD VEE =-12.5V
ower su or

. PPy IEE fFLM = 75Hz — 2.0 . mA

Driving
Frame frequency FR — — 75 85 Hz

6.0 INTERFACE PIN DESCRIPTION

PIN NO. | SYMBOL | LEVEL FUNCTION

1 FGND _ FRAME GROUND (CONNECTTED TO BEZEL)

2 VSS _ GROUND

3 VDD - POWER SUPPLY FOR LOGIC CIRCUIT

4 VEE —— | POWER SUPPLU FOR LCD

5 / WR I DATA WRITE

6 /RD I DATE READ

7 / CE I CHIP ENABLE

8 C/D I CODE / DATA

9 / RESET I CONTROLLER RESET

10-17 DO-D7 /0 DATA BUS (DO:LSB ; D7 :MSB)

18 ES | FONT SELECT FS="H” :6*8 CHARACTER FONT

FS ="L” 8*8 CHARACTER FONT

PICVUE ELECTRONICS, LTD.

P/N: PVG121202BWEO06
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7.0 BLOCK DIAGRAM
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8.0 POWER SUPPLY CIRCUIT DIAGRAM

VDD ‘ +5V
LCD
MODULE VEE -12.5V
VSS
PICVUE ELECTRONICS, LTD.
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9.0 INTERFACE TIMING CHART :

9.1 Timing Chart :

/D
LCDS tCDH

— s

G \ /

o LCE, LD, LWR i

RD/ ¥R \

N

DO~D7 <

(WRITE)
LD

DO~DT @

(READ) K
tACC Lo
9.2 Timing Characteristics

PARAMETER SYMBOL HIN. | MAX. | UNIT
C/D set up timee tCDS 100 —_ ns
C/D hold time teoH 10 — ns
CE,RD,¥R pulse width tCE,tRD,tWR 80 — ns
Data set up time tDS§ 80 _ ns
Data hold time tbH 40 —_— ns
Access time tACC — 160 ns
Output hold time tOoH 10 50 ns
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10.0 Application of LCD module :
10.1 Interface between LCM and MPU

EXAMPLE O

F
T6963C is direct
(Z80C NOIEY CMOS). T6
can be used with
-—ing case.

APPLICATION C.RCUITS

nnected TMPZ84COQO0A
Appllcation circuit
84C00A in the follow

o]

z

1
9

—Haow
2w

C
C
p
(1)The setting of MPU s address (MAPPED 1/0)

T6963C is addressed in a MPU s address
wy the address decode circuit.

address
DATA (1 /0) XXXXH
Command/Status XXXX+1H
AM
! < .
; < = CE
! Address
] q‘('}l
i Decoder
. ~0
! 0T
! =
AD ¢/
THPL84C00P
[ T6963C
D7 Ta} 07
T i
N
+ :
0 .
0o om 00
=
HREQ T % >—— W
[T S —
RD QDD_iﬁ:)o—— R0

notel:Z80 is a trademark of Zilog Inec.

PICVUE ELECTRONICS, LTD.
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(2] The set
T6963C

ting

of MPU I1/0 address

is addressed in an 1/0 address
by the I1/0 address decoder

[/Oaddress
DATA XXH
Command/Status XX+ 1H
A1) <
E <
|| o D
E ~O
: ox
A8 e~
AT <t
E < Address
vl e Decoder
, ~O
E T
A — &
THPIB4CQ0P
07 n
E <
E TN
' 7
: ~0 8
0T
Do =
10RQ
" -, O
w —o—L>

C/0

T6963C
07

00

PICVUE ELECTRONICS, LTD.
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[3]The case of using PPI LSI(TMP82C55)
T6963C can be connected with PPI LSI.
The portA connects data bus
The portC connects control bus.

(C/D,CE,HR,RD)

A1d <

: <

: TN PCT tE
5 0 PCE c/D
VI PCS LLS
A8 & PC4 RD
AT <

<} Address cs

: T N Decoder

1 ~o

D oz M

A — AD

THPL84COOP THPB2CSS T6963C

b7 0 07 PAT b7
|- - z
| e , . 1
AN H R O
|| o o |
00 k- Do PAD 00
1080

WP T

D w

PICVUE ELECTRONICS, LTD.
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10.2 Control Instructioms

FLOWCHART OF COMMUNICATIONS WITH MPU
1]Status read
Before sending data(read/write), command
it is necessary to check the status.
Status check .
Status of T6963C can be read from
data lines.
RD L
WR H
CE L
C/D H
DO-D7 Status word
T6963C Status word format is following.
HS8 LSB
STAT | STAG | STAS | STA4 | STA3 | STAZ | STA1 | STAOQ
D71D6 D5_®4lD3lD2 D1IDO
STAO check capability of command execution O:disable
l:enable
STA1 check capability of data read/write O:disable
l:enable
STA?2 check capabifity of auto mode data read O:disable
l:enable
STA?3 check capabitity of auto mode data write O:disable
l:enable
STAA4 not use
STAS check capability of controlier operaticn O:disable
l:enable:
STA®b error flag. using screen peek/copy comand| O :no error
l:error
STA7 Check the condition blink 0 :display off
1 : normal display
Note)
1.1t is necessary to check STAO and
STA1l at thq same time. The error 1is
happened by sending data at execut
—-ing command.
2. The status check will be enough to
check STAOQO/STALl.
3. The STA2/STA3 are valid in auto mode
STAQO/STA1 are invalid.

Status checking flow

(AUTO_HODE_STATUS )

<>

PICVUE ELECTRONICS, LTD.
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impossible to
case of
the
s check.
interrupt
at the end of
is sended 1in
executing 1is
waiting dolesn t be
check status, The
or data is
data of waiting

[t i
in the
To h
stat
The
lines.
this

2] Data set

In T6963C, the
command executes.

The order of procedure of command sending

save
command that
delay time

of hardware
If
period, the
waited., The
known without
sending next
disregarded
command,

data have

check
MSB 0.
save

status
is
cannotlt be

is happe
command of M
comman
of

ned
SBO
d
state
to
command

or rewrites

been set and

Dthe of ldata

command sending

case

Note:In case of over
the last dataf(or
is valld

@the

case of 2data

(command sending)

Status check

PICVUE ELECTRONICS, LTD.
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| COMMAND

CODE D1 D2 FUNCTION
00100001 X adrs Y adrs CURSOR POINTER SET
REGISTER] 00100010 data 00H OFFSET REGISTER SET
SET 00100100 Low adrs | High adrs | ADDRESS POINTER SET
01000000 Low adrs | High adrs | TEXT HOME ADDRESS SET
CONTROL 01000001 Columns oo TEXT AREA SET
WORD 01000010 Low adrs | High adrs | GRAPHIC HOME ADDRESS SLT
SET 01000011 Columns ool GRAPHIC AREA SEIT
1000X000 = = "OR" mode
1000X001 - - “"EXOR" mode
MODE 1000X011 = = “AND” mode
SET 1000X100 = = “TEXT ATTRIBUTE™ mod e
10000XXX - — INTERNAL CG ROM mode
10001 XXX = = EXTERNAL CG RAM mode
10010000 - - DISPLAY OFF
1001XX10 - - CURSOR ON ,BLINK OFF
DISPLAY 1001XX11 = = CURSOR ON .BLINK ON
100101XX - - TEXT ON , GRAPHIC OFF
MODE 100110XX = = TEXT OFF, GRAPHIC ON
100111XX = = TEXT ON , GRAPHIC ON
10100000 — = 1LINE CURSOR
10100001 - - 2LINES CURSOR
CURSOR 10100010 = = 3LINES CURSOR
PATTERN| 10100011 - = 4LINES CURSOR
SELECT 10100100 - = 5LINES CURSOR
10100101 = = 6LINES CURSOR
10100110 - = 7LINES CURSOR
10100111 - - B8LINES CURSOR
DATA 10110000 - - DATA AUTO WRITE SET
AUTO, 10110001 - - DATA AUTO READ SET
READ/WRITE 10110010 = = AUTO RESET

PICVUE ELECTRONICS, LTD.

P/N: PVG121202BWE06

VERSION: NEW
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COMMAND CODE D1 D2 FUNCTION
11000000 data - DATA WRITE AND ADP INCREMENT
11000001 = = OATA READ AND ADP INCREMENT
DATA 11000010 data - DATA WRITE AND ADP DECREMENT
READ 11000011 - - DATA READ AND ADP DECREMENT
WRITE 11000100 data = DATA WRITE AND ADP NONVARIABLE
11000101 - = DATA READ AND ADP NONVARIABLE

SCREEN 11100000

= SCREEN PEEK

PEEK
SCREEN 1L101000 SCREEN COPY

COPY
11110XXX - - BIT RESET
11111XXX - - BIT SET
1111X000 - - BITC (LSB)
1111X001 - - BIT]

BIT 1111X010 - - BIT2
1111X011 - - BIT3

SET/ |1111X100 - - BITd

RESET|[1111X101 - - BITS
1111X110 - - BIT6
11LIXLLY - - BIT7 (MSB)

PICVUE ELECTRONICS, LTD.
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Description o

f command

])Register set
CODE FUNCTION D1 D2
00100001 211 CURSOR POINTER SET X ADRS Y ADRS
00100010 220 OFFSET REGISTER SET data 00H
00100100 244  ADDRESS POINTER SET  iCW ADRS HIGH ADRS
DCURSOR_POINTER SET
The position of cursor 1is specified
by XAORS, YADRS. The cursor position is moved
only by this command. The cursor polinter
doesn t have the function of increment
and decrement. The shift of cursor are
set by this command.
XADRS YARS are specified following
X ADRS O0H~4FH (lower 7bits are wvalid)
Y ADRS O0OH~1FH (lower Sbits are valid)
A)lscreen drive B) 2screen drive
XAORS OO0O~4FH XADRS OO0O~4FH
YADRS OOH~OFH YARS OOH~OFH
UPPER SCREEN
YADRS 1 OH~1FH
LOWER SCREEN
@OFFSET REGISTER SET
The offset register is used to determine
external character generator RAM area.
T6963C has 16bit address lines as follow

HSB
(adid ad14 ad1J ad1g

1SB
ad11 adid ad 9 ad § ad Jad 6 ad J ad 4 ad J ad 4 ad 1 ad 0]

The upper
offset resg
The middle
character
The lower
vertical C
The Jower

5bit (adih~adil) are determined by
ister.

8b it (adi0~adl) are determined by
code.

3bit (ad2 ~ad0 ) are determined by
ounter.

Sbit of D1 (data) are valid.

PICVUE ELECTRONICS, LTD.
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The data format
generatorRAM

of external character

11] The refationship of display RAM address and offset register

data of offset register CG RAM HEX. address(start-end)
00000 0000-~07FFH
00001 0800—-0FFFH
00010 1000~17FFH
11100 EQQOO—-ET7FFH
11101 EB80O0O—-EFFFH
11110 FOQO~-F7FFH
11111 FEBOO—-FFFFH
exl)offset register 02H
character code 80H
character generator RAM start addr
0001 0100 0000 O0OO0OOOQ
1 4 0 0 H
address data
N REE 1400H OO0OH
] | 1401H 1 FH
! 1402H 04H
] 1403H 04H
|__ |l 1404H 04H
;]| 1405H 04H
1406H 04H
! 1407H OOH
e x 2 ) The relationship of d¢isplay RAM data and display character
RAM DATA character
21H

ABYrDE¢{GHIJKLM

wmo~x @>

display character

r and ¢ a
generator

r isplayed by character

e d
RAM.

e s s

PICVUE ELECTRONICS, LTD.
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DAddress pointer set

The address pointer set command is used
to indicate the start address for writing
(or reading)to external RAM

The flow chart of address pointer set command

(address pointer sep

[Low address data set] Lower address data set
(Wiigh address data set] Upper address data set
status chec
[Command 2411 send ] Address pointer set command send

(END)

2]Control word set
CODE FUNCTION D1 D2
01000000 40K 10XT HOME ADDRESS SET Low adrs High adrs
01000001 AH TEXT AREA SET Columns 00H
01000010 420  GRAPHIC HOME ADDRESS SET  Low adrs High adrs
01000011 434 GRAPHIC AREA SET Columns 00H
The home address and column size are
defined by this command.
NText home address set
The starting address of external disp lay
RAM for Text display is defined by this
commmand. The text. home address shows
the left end and most upper position
The relationship of external display RAH address and display position
TH +CL
TH+TA TH+TA+CL TH: Text Home address
(TH+TA) - TA TH+2TA+CL TA:Text arca number{columns)
(TH+21A) +1A TH+ 3TA+CL CL:Columns are (ixed by
‘ hardware,pin-programmable
TH+«Tn-1)TA T+ (n-1)TA+CL
ex) Text home address OCOOH
Text area 0020H
HD2=lf, H03=H :32columns
DUAL=H, HDS=L, HDO=L, HD 1=} :4lines
OO0OOQOHIOOO1H OCO0O1EHIOO01FH
QOQZ20HIOQ21H OO0O3EH|IOO3FH
0040HO00O041H OO0OSEHIO0O5FH
0O060HOO61H OO07EHIOQO7FH

PICVUE ELECTRONICS, LTD.
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MERRERER 0 o [ o o
00 OO00OmENER
EREEEERR Qooaomao
NREEEnEN QoooOm00
ARENNENN goooomcd
AEANNEREE Qoooomcd
HERRNAN ooooomQd
BRENERER ooooonad

Graphic Text
EREEmEENEER ooooocad ENRRNERE
60 IO IO 0 I I OOOREnEn EREO0000
IO 5L 0O0ooomoo EERERCONR
HENEEENE 0ooOooman AREEARCEE
pEREEEEN QOoooOomaC HEREECOER
RRNEENRR pnooCcOowad ERRERCOERR
HNNERANN OoOcOomoO EEERRCHE
EaNEEENN Ooooooad ENENNERN

“OR" “AND" “EXOR"
Note:Only text display 1is attributed,
because attribute data is located
in graphic RAM area.
Attribute function
"Reverse display’ “Character blink”™ and
“I{nhibit” are called “Attribute
The attribute data 1is written in the
graphic area difined by Control word
set command. The mode set command
selects text display only ant grapnic
display cannot be displayed.

The attribute data of the 1st charac
~ter in text area is written at the
lstlbyte in graphic area ,and
attribute data of n-—th character 1is
written at the n—-th lbyte in graphic
area.Attrxbute function is defined
as follow
Attribute RAM tbyte | X | X | X | X jd3jd2|d1}dO0

d3Td2{di{do FUNCTION
01010l0|lnormal display

01110l llreverse display
0lol1l[1linhibit display
1{olololblink of normal display
1111001 lblink of reverse display
tfoltl1lblink of inhibit display
X:don 't care

PICVUE ELECTRONICS, LTD.
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4)Display mode
CODE FUNCTION
10010000 display of
1001XX10 cursor on,
1001XX11 cursor on,
100101XX text on, gr
100110XX text off, g
100111XX text on, gr
(1]oJoT1 M3 2d 10
l———-—-—cursor bl
cursor di
text disp
graphic d
Note:It is necessary
display’ and "g
following case.
1) Combination o
display
2YAttribute fun
SYCursor pattern select
CODE FUNCTION
10100000 lline curs
10100001 2lines cur
101000160 31lines cur
10100011 41lines cur
10100100 5lines cur
10100101 6lines cur
10100110 7!ines cur
10100111 8lines cur
When cursor display i
selects the cursor pa
to 8lines. The cursor
by cursor pointer set
0 O O [ O 00000000
0000006a 00000000
O0000000 0000acog
Q000C004a 00000000
OO0000aa 00000000
0 O O o O 00O00000a0
0000004an L D0 O O
RNEREERAN NHERENENN
lline 2iines

cursor

cursor

. OPERAND
blink off
blink on
aphic off
raphic on
aphic on

N I T A

ink on :
splay on:
| on:
1 on:

ay
isplay

e
Qoo
.y ey
cooo

—

on "text
display” in

to turn
raphic

f text/graphic

ction

OPERAND

nuwaunwuwunno
CO0OCOoOO0OC0C™n
i T Hie Hlie e Se e |
S T T I A A

s ON, this co
ttern from 1
address is d
command.

mmand
l'ine
efined

AENEEEEREN
NEZEEEEN
HREEENEN
HENREREN
ANEAREREN
NEAERREERN
REREEEREN
ARENEENN
Blines
cursor
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OPERAND

FUNCTION
auto
auto
reset

read/ /write
data
data
auto

BOH
Bl
B2H

autlto

6)Data
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DATA WRITE START

7)Data read write
CODE FUNCTI1ON OPERAND
11000000 COH  DATA WRITE AND ADP INCREMENT data
11000001 C1H  DATA READ AND ADP INCREHERT -
11000010 C2H  DATA WRITE AND ADP DECREHENT data
11000011 C3H  DATA READ AND ADP DECREMENT -
110001060 CAH  DATA WRITE AND ADP RONVARTABLE data
11000101 C54  DATA READ AND ADP NONVARTABLE -
This command is used for data write from
MPU to external display RAM, and data
read from external display RAM to MPU
Data write/data read should be executed
after setting address by address pointer
set command. Address pointer can be auto
-matically increment or docrement by
setting this command
Note:This command is necessary for each
lbyte data
Refer following flow chart.

‘ STATUS CHECK 1 ‘\

A
\ DATA WRITE COM AAJ

|
[ LOKER ADRS 0A1A44J

(exo)
1

(TapDRESS POINTER SE]

l |

[T STATUS CRECK 11|

l |

Ci |

ADDRESS POINTER [ DATA_RLAD
SET 24H

l
STATUS CHECK 1

[
(VNRlTE DATA SET ‘AJ
STATUS CHECK 1

-

:
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8) Screen p

eek

CODE
11100000

£OH

[V e] fol/ )
Q. T

Tt
— wo3
oo A3
Qrp O
o oA

e
e Q ct PO

I3 A0
w3%aoo
-
(P Wom®EP—<O
Downoer
=0 0O
xUuATn
o 30-—-00+3
OnoTa~ 3T

~0oo0onap - oo a3
=

MOV OT KK

oCPpPIIW
a0 o3
o e

Refer follow

FUNCTION OPERAND

screen peek =

is used to transfer
yte data to data stack,

te data can be read from
s s
combination data of text
lay on LCD screen can be
and
STAG6) should be checked Jju
n peek” command. I f the add
¥y “address pointer set”
ot in graphic.area , this
red and status flag (STAG)
ing flow chart.

N
(:SCREEN PEEK START ;

|

(0

STATUS CHECK 1

[ LOVER ADDRESS DATA

]

1

T

STATUS CHECK 1

ll

-

UPPER ADDRESS DATA

J

i

U

STATUS CHECK 1

1l

I

| appRESS POINTER SET 24H ]

[

[

STATUS CHECK 1

il

I

—

SCREEN PEEK EOH
T

l

STATUS CHECK 1

I

DATA ACCESS

|

~
END J

MPU

and

read
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9)Screen copy

CODE

This comma
displayed
The start
en 1s
ter.

Q0 —32

e
poin

24

Note: OW
t
(

&
)
—0WECTOD RKROTT
T 0 -
wowno

— 0T O3
cHrUn3In

Refer fo

11101000 t8N

FUNCTION

(scREEN COPY START )

s

STATUS CHECK 1 1]

LOVER ADDRESS DATA ]

]

STATUS CHECK 1 ”

L

[

UPPER ADDRESS DATA ]

[

1l

STATUS CHECK 1 1l

I

ADDRESS POINTER SET 24H J

11

STATUS CHECK 1 {1

I

L
i
i

SCREEN COPY E8H l

T

14

OPERAND

screen CoOpy
d is used to copy
line data to graphic ar
cint of 1line data in t
etermined by the addres
the attribute of text
command cannot be used
ause attribute data 1is
phic area.)
ase of 2screen drive, th
and cannot be used.
ause T6E963C cannot sepa
er screen data and |owe
een data. )
wing flow chart

woo

e

=

s used

n the
s
ate
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10)Bit set  reset
CODE FUNCTION OPERAND
11110XXX bit reset -
11111XXX bit set -
1111X000 bit O (LSB) =
1111X001 bit 1 -
1111X010 bit 2 -
llIIXOII bit 3 -
1111X100 bit 4 -
1111X101 bit 5 -
1111X110 bit 6 -
111Xt bilkt 7(MSB) =
This command is used to setlt -or reset
A bit of 1byte is specified by address
pointer. Plural bits in the Llbyte data
cannot bhe set//reset at a time.

Refer following flow chart.

T SR
Ao
\ STATUS CHLCK 1 | BIT SEI(RESCT) l
L

l
LOWER ADRS DAIA

l | CEND
‘ STATUS CHECK 1 4}
|
[ UPPER ADRS DATA
|
STATUS CHIECK 1
|

ADDRESS POINTER
SET 24K

l
{\SIAIUS CHECK 1

l
WRITE DATA SET 1

STATUS CHECK 1
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11.0 EL Lamp Data

PARANETER srusoL | xak. | oreel | omat. { gwrr TTT I
| CoRBITInR
Jupply VYoltage \'J / Yolt | ¥lthout
0o — ras lnverter
A.C.
Gperating F
Trequency °r . 400 — i :::E::t
ar
Average Luslnou —
Intansity ’ e 65 75 1Cd/of gun;agugz'
L g
Current Density Id —_—

02 | ary |PALs | E et

Yitlhout

. . —— Inverter
Color COOL WHITE
12.0 MAXIMUM ABSOLUTE VALUES

ITEM SYMBOL MIN MAX UNITS

Operating temperature Top -20 +70 T

Storage temperature Tst -30 +80 T

Supply voltage for logic VDD — VSS +6.5 \Y

Supply voltage for LCD driving VDD—VO +22.0 A\

Logic input voltage Vi Vss A Vv

PICVUE ELECTRONICS, LTD.
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13.0 RELIABILITY

ITEM

CONDITIONS

CRITERIA

High temperature operation

70 °C for 200 hours

Low temperature operation

-20 °C for 200 hours

High humidity

40 °C, 90 % RH for 240 hours

High temperature

80 °C for 200 hours

Low temperature

-30 °C for 200 hours

Temperature cycling

-30 °C (30 min)
LT
25 °C (5 min)
LT
80 °C (30 min)
CYCLES: 10

Vibration

Random Wave: 40~500 Hz
Acceleration: 2g
Time: 2 Hrs

Direction: X, y, z

¢ No defect in cosmetic and
operational functions.

¢ Total current consumption
below double of initial

value.
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14.0 COSMETIC CRITERIA

DEFECT

JUDGMENT CRITERION

Spots

Size d (mm)

Acceptable quantity in active area

d<0.1
0.1<d<0.2
02<d=<03

d>0.3

Disregard
6
2
0

Note: d = (Length + Width)/2

Polarizer Bubbles

Size d (mm)

Acceptable quantity in active area

Lines

d<0.3 Disregard
03<d<1.0 3
1.0<d<1.5 1
d>1.5 0
Note: d = (Length + Width)/2
Width W (mm) L. .
Acceptable quantity in active area
Length L. (mm)
W <0.02 Disregard
L<50 6
0.02 < W <0.05
L>5.0 0
L<2.0 6
0.05<W<0.1
L>2.0 0
W>0.1 See criteria for Spots

Testing conditions: 20W fluorescent lamp at 30 cm distance at normal viewing angle

PICVUE ELECTRONICS, LTD.
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15.0 PRECAUTIONS
15.1 HANDLING OF LCD

1.The surface is easy to get scratched ! |
The surface of LCD glass is covered with polarizer (organic film).

This surface is quite soft and so should avoid rubbing with hard material
for keeping it not get scratched.

2. Away from water | |
LCD must not be used with dro of water adhered on it in order to keep
electrodes from corrosion, Wipe the droplets off and use it dry.

3. Keep off dirty ! |
Saliva, fingerprint, starch or oily materials are easy to adhere on LCD
Surface. On case this happened, wipe it off using soft cloth slightly wetted
with normal hexane. Better keep LCD away from other organic solvents.

4. High temperature and high humidity will cause LCD’S easy
deterioraction | |
LCD dislike high temperature and high humidity. Store and use them under
the condition where the temperature and humidity are kept in specified
range.

15.2 User notes for pin-type LCD

1. Keep off high temperature and high stress | !
High stress or high temperature will cause poor pin connection.
Install LCD 2mm or more apart from PCB. Making the pin at both ends
both sides dummy will help stress release.
The connector pin installation area must be designed to the temperature
not to exceed 80°C when using.

2. Do not clean whole LCD part after PCB soldering ! |
This will cause washing solution (fleon, or trichlorgethane) to penetrate
into resin of pin, decomposes resin under sunlight producing chlorine and
combines with water to produce hydrochloric acid. This acid will then
desolve the electrodes, causing wire breaks.

PICVUE ELECTRONICS, LTD.
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15.3 Handling of LCM

1. Keep away from processing or modilying of metal frame fingers | !

This will often affect the consistency of C-MOS LSI signal output resulting in unusual
display.

2. Take good care on CFL handling | |
When installing CFL to the unit, care must be taken not to be grasped by hand or

hitted by hard material to avoid demages.

3 .Do not hardly press metal frame or PCB | |
When pressure is applied to metal frame or PCB, will often give rise to
distortion of conducting rubber, breakage of LCD or backlighting lamp,
resulting in display failure, Therefore on installation of LCM, please use
holes for fixing to keep LCM or lamp free from stress.

4. Though-hole-pad should not be peeled off | !
When repairing or soldering the connector, care must be taken not to peel
off through-hole-pad. Watch closely the soldering iron temperature and
soldering time duration.

5.Watch for an after image | !
When there is an object existing under the direct sunlight or fluorescent
lamp above LCM unit, will often transfer the image to the LCM acting as
an after image. Not put an object above LCM to abstract the display.

6.Watch for low temperature bubbles | |
Prolonged storing under the temperature even lower than specified
temperature range or strong impact applied on the unit, will often give rise to
black or white bubbles appeared in the display.

15.4 Must be with human body earth when touching

Please, must be well with human body earth at time of LCM handling.
Because it would become reasons why C-MDS, LSI being demolished if
touch LCM without earth. It is advisable to wear conductive shoes, and
operate under conductive sheet for safety.

PICVUE ELECTRONICS, LTD.
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15.5 Be using no AC current leakage welding hand.

Be sure there will have no AC current leakage for welding hand when is
making use, It would probably destroyed by involuntarily voltage
Applying to LCM .

15.6 Must be with earth for electric driver

Please, must be well with earth when using electric driver
for LCM installation, It had been reconized that LCM might be broken due to
static electricity occurred by electric driver.

15.7 Keep the humidity of operation room above 45 %

Please keep the room humidity above 45%.

Because the dryer the air, the easier static electricity will occur.

Further, please also hold attention to operation desks, chairs, shelfs push care
be well with earth, Special attention have to be extended to the movement as
taking LCM out or transferring from packing box.

15.8 Be attention to the use of cleaning machine

Do not get the mouth of cleaning machine near to the LCM when is cleaning
the operation room by cleaning machine. It had been found sometime the
LCM were demolished by static electricity.

PICVUE ELECTRONICS, LTD.
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APPENDIX—

REVISION RECORD

REV REVISION ITEM DATE
NEW 2005/02/22

A

B

C

D

E

F

G

H

I

J

K

L

M

N
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