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I. GENERAL SPECIFICATIONS

Item Contents

Display Contents [pixels] | 2400%) x [28(1D)

Dimensional Qutline [mm) 170, 0C¥) > 103. 0CHD) % 14. § max(D)

Display mode Transmissive Type (Yiewing Direction 6 o’ clock: ¢ =0")

Surface Treatment Anti glare with hard coat on LCD surface

Circuits X-Driver, Y-Driver, Power supply circuit,
LED Controller{T6963C), RAU(BK bytles)
Interface CE, "WR."RD, c/D. RISET, Data(D,~D,)
2. ABSOLUTE MAXIMUM RATINGS
ten Symbol Ahso!ute Maximum Ratings Unit
ain max
Voo 0 7.0
Supply Yoltage Vv
VoD'VEE 0 24. 0
FL Driving Voltage ‘V? Vo — 1500 Yrms
Input Yollage Yin -0.3 Vootl. 3 Vv
FL. Driving Frequency fro 20 80 kllz
FL Input Current Ir — 10 mArms
Storage Temperature ¢ Tstyg -20 80 «
Operating Temperalure ‘%’ Top i 59
flumidity ¢*? — 10 L] xni

Note®? : One minute max.

Note®®’; ¥et bulb temperature should be 29°C nax. , and no condensation of water.

952 802

60%
60

Wet Bulb Temp.
[*C] 50
410%

20%

Operaltion

Humidity

| 1r0%

VAN
A

~-20 010 20 30 40 50 6O 70 8O

Dry Bulb Temp. [*C]
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3. ELECTRICAL

SPECIFICATIONS (Conditions : Ta=25"C)
1tem Symbol Conditions - Specifications Unit
nin typ max
Yoo — 4. 75 5.0 5. 25
Supply Voltage 1Y
VDD’VEE — 17.5 |8.5 ]9-5
Fl. Driving Yoltage Vro —_— - 300 350 Yrms
FL. Input Current ¢*? Ir —_— 4.0 5.0 7.0 mArns
I'l, Driving [requency fry —_— - 30 35 kiiz
FL Starting Voltage ‘4? Vivs Ta=0°C a00 - - Vros
VIH 2-8 - 5-0
Input Yoltage Yor=5.0 V vV
¥io ] - 0.8
You 4,7 - 5.0
Output Voltage Vuo=2.0 ¥ V
Vou ] - 0.3
Current consumption loo FALLON - 9.0 13.5
mA
{Typical case) - Tge - 2.0 3.0
Current consumption Ipn - i2. 0 18. 0
mA
{Maximum case) R . - 2.5 4.0

Note ©? :Life time of backlight will change according to Lhe Fl input current.
“) T, Starting Voltage should be 1300 V.-, min..

52 :FL Driving Trequency should be decided in order to prevent flickering with the
frame frequency of LCD.

Power Supply for Contrast Control

Contrast control power supply Yee shall be variahle for contrast and viewing angle

control, and for temperature compensation

follows at each lemperature.

Temperature(*C) Vee(¥) (Lyp)
0 -15.0
2h -13.5
50 -11.6

Recommended Vee(Lypical value) is as
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4. MECHANICAL

SPECIFICATIONS

[tem Specifications Unit Note

Display Contents 240(%) x 12811 — | Ref.page 7
Pixel Pitch 0.50(¥%) < 0.50(ID mm | Ref.page 7
Pixel Size 3. 470%) x 0. 47D mm | Ref.page 7
Dimensicnal Outline | L70.0C¥) < 103, 0CH) % 14. 0 max{D) am | Ref.page 6
Yiewing Area 126. 0C¥) % 70. 0CID mm | Ref. page G
Active Area 119.97(¥) x 63, §7(H) om | Ref. page 6
¥eight 245(typ) g

5. 0PTICAL

SPECITFTICATIONS®
(Ta=25°C, Vpp=5.0 V, Vee:AL the voltage for Ku.x between -12.5V to -14.5Y.)

Specifications

Item Synhol Conditions Unit
min typ max

Viewing Angle ™ 0y |g=0° ,K=1.3 40 - - deg.
0" 05:'800 .K21.3 ]5 - -

Baximum Contrast Ratio‘®’ K ¢=0°, 0=0° 2.0 3.9 - -
T, - 200 350

Response time ¢ f=0", 6=0° ms
Ty - 200 350

Luminance ' * 12 L ¢=0°, 0=0° 50 90 - cd/m?

[ri=5.0mArms
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Note “*? :Definition of ¢, Oy and @ Note‘*? :Definition of Contrast Ratio

Perpendicular Line

[+
M DY (T ——
n e, = Selected L2
- : L
- Arza K L
¢=um'\b —
B
E;;:\\ i\ = Ly ﬁ:gaselecled
¢=90"
35"270'\'
’\ ———e ettt .
: | | Drive Voltage
S
$=0" .
I.! :Luminance of Non-selected Area
.2 :Luminance of Selected Area
Note ‘" :Definition of Viewing Angle Note ¢*? :Definition of Turn ON time and Turn
Contrast ratio larger than 1.3 can be OFT time.
obtained by adjusting the Yge value.
K iy
= 1 =
< = A
w3 [ = [=] -
o — L
- 1=
'] -8 A {‘.‘" .
= L3 —
= Ta
pot N =t
L]
n fu "OFF" signal C"ON" signal "OFF” signal
Viewing Angle & [4=0") -

Note '’ :Luminance of the LCD surface is measured in the dark room. And luminance
is measured after 20 minutes for FL turn on, and adjusted to best contrast.

Note *" :Luminance is measured hy using recommended Tl inverter CXA-M10L({TDK)
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DIMENSIONS

6.

Dimensional Outline

6.1
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6.2 Display Size

119.97

0.5

0.47

63.97

05

P T I N

0.47

— i - —

D40 X128 pixels

i A s AH e e e m e . et e e - —

- v — = A emm

Unit:om



7.

INTERFACE

7.1 Interface Pin Connection
Pin No. | Signal Function
1 FGND Frame Ground (Connected to Metal Bezel)
2 GND Ground (Signa! Ground)
3 Voo Paver Supply for Logic (45Y)
4 Ves Pawer Supply for LCD Drive (Should be Yariable)
5 [ Data Write (frite data to the Module at "L")
6 RD Data Read (Read data from the Module at "L")
1 (o) Chip Epable for the Module
B C/D @="1": C/D="H": Conmand ¥rite, C/D="L": Data Write
RD="L": C/D="Il": Statas Read , C/D="L": Data Read
9 NC No Conneclion
10 RESET Module Reset (Controller Reset)
1} Do Data Input/ Output(i.SB)
12 Dl Data Input/ Dutpul
13 D2 Pata Input/ Dutput
14 D3 Data Input/ Output
15 04 Data Input/ Output
16 D5 Data Input/ Output
17 D6 Data Input/ Output
18 h¥| Data Input/ Output(KSB)
19 I'S Fonlts Select connect to Voo :6<8 Pixels/Character
' GND :8x 8 Pixels/Character
20 RV

Reverse connect to Yoo :Positive Mode
GND :Negative Xode




FL. Connector (Japan Aviation Clectronics Industry, Limited: IL-G-58-S3C2)

Pin No. | Signal Function
| Yru Power supply for FL backlight
2 NC No Connection
3 NC No Connection
4 NC No Conneclion
5 Veo Power supply for Fl, backlight

Hating Connector : Japan Aviation Electronics Indostry, Limited
Pin header type : 1L-G-5P-S3T2-F (Strate)
[L-G-5P-83L2-E {Right angle)
Relay connector : IL-M-5P-83C2-P¥ (Housing)

1L-G-C2 (Contact pin)
Connector Supplier (Oversea Office)

U.S. A :California Tel. T14(753)2600
Oregon Tel. 503(652)1333

TATWAN :Taipei Tel. 04({359)3633

KOREAN :Seonl Tel. 02CT80)7T10

~ SINGAPORE : Tel. 65(227)5120
UNITED KINGDOM: Tel. (02762217117

Note '® :Recommended FL Inverter CXA-MI0L (TDK CORP.) and a method of
connecting LCD module,

VIR 1 FL comnector

3" Plu No. I

] CXA-MIOL 4 ——1__,
T Lo 5 |- Pin No.3

-VIN '




7. 2 Block Diagram
RV
LCDh Controller
D : s} do |f——\]| 170
no B “B te & te
D Dy d7 |N>——"7]1/04a
— _ RAM
WR—>WR ado | | Ay
—— —_ T6963C Lo 13 b
RD ——>3{RD ady2 |/ A, (BKB)
CTE —=>{cE -~ —
rSw R/W
cC/D———31c /D —
ce |[———=cE Reverse
Clrcuit
RESET—3>|RESET ED |
F§ —>{Fs1 |%‘ ) —=
uscre X-DRIVER [—| X-DRIVER {—=| X-DRIVER
Lp —> ]
CDATA
‘L i\an//]_ _!\sn J\Sﬂ”[_
\‘“___.”J Y-DRIVER |64 .
] 240%128 Pixels
Vop ———=» Power - \-I L
— LCD Panel
GND ———>| Supptly = Y-DRIVER |64
Chircult = _/
Vie “——9 —
Ve FL Backlight
Vet
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7.3 Timing

Specifications

[tem

Specifications

Symbol Unit
Kin. Max.
C/D Set Up Time Leos 100 -
C/D Hold Time Leon Lo —
CE, KD, ¥R Pulse Width tee. tro. twe 80 —
Data Set Up Time tos 30 — ns
Data Hiold Time Lon 40 -
Access Time tace — 150
Output fold Time ton 10 50

Conditions: Yp5=5. 0% 0. 25¥, GND=QV, Ta=0 to 50°C

c/D

Do to D7

(WRITE)

Do to D7

(READ)

tcos tCcpH
\ 4
N 7/
LCE. tRD. tWR
=
N 0
tps
tDH
Lacc toH
1

,10...




7. 14

Memory

Addres s{

* In case of 6 X 8 Pixels/Character

and

Display

Position

Relationship between display memory address and display position on LCD
module is defined in the following map. Text home address TH , Number of
text area TA=28IICIEX. ), Graphic home address Gil and Number of graphic

area GA=28UCIIEX.  are defined by "Internal RAM ¥ritle" command. TH and Gil

can be defined in memory area, hut all memery address should be located
within 00001 to IFFFH (8K byte memory area).

[ Text Display]

Th TH+10
THHTA TIHTAL [
TiH14TA THH14TAT1H
THHISTA TEHISTA+IN

L

[ Graphic Display ]

TH+261 THi270
TH+TA+261 THITA+2TH
THHIATA+26H | TH+14TA+270
TIFISTA260 1 TIHHISTA+2TH

40 Characters

Gl GEH HII G281 GH12TH

GH4GA GU4GALINE GITIGA+ 261 GNtGA42TH

GI4126GA GIH128GAH 11 GI+126GA426811 | GIl4126GA42TH

GR+127GA GH4127GA+1H GHt127GA1260 | G+ 127GA+2TH
L‘* 40 x B Pixels |
Note, :Incase of graphic display

D1 D; D; D4 Da Dz ]) 1 [)o *"Gr‘ﬂpilic Data
L L— t Varid Data ——————1
(MSB) Invarid Data

(L SB)

Lines

12

8 Pixels
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* In case of 8 x 8 Pixels/Character

Relationship belween display memory address and display position on LCD
module is defined in the following map. Text home address TH , Number of
lexL area TA=IENCHEX, ), Graphic home address Gl and Number of graphic

area GA=1ENCHEX. ) are defined by "Internal RAM ¥rite” command. TH and Gl

. can be defined in memory area, hut all memor
within 00001 to IFFFL (8K Lyte memory area).

{ Text Display )

TH T+ B TIHHLCH T4 1K

THTA TH+TA+TIE THHTALICH TH4TA+1DI

TNHEATA THHIATA+ LI TR+ EATALICH | TN+ 14TA$1DN

THH15TA THHISTA+IN THHISTAICH | TH415TA+1IDI
L‘* 30 Characters l

[ Graphic Display ]

GH Gliv i G+ icn GH+1pH

Gl GA GIHGA LN GIlHGA+1CH GI4GA+IDI

Gl 126GA Cll+128GAH 1L GIFEI26GAAICIE ] G4 126GA1DI

Gll+127GA GH4127CGA+ TN GHH127GA+1CH | GN+127GA+1DH
I 30 x 8 Pixels |
Note. :1In case of graphic display,

Dy | De [De | Dy [ Dy | D2 [ D, | Py | —Graphic bata
L— Varid Data !
(MSB)

(LSB)

y address should be located

Lines

128 Pixels




AL L LS )

I

7.5 Pin Setting of LCD Controller
The pin setting of controller LSI(T6963C) is as follows

Display Size 16 Lines(128 Pixels) | MDS="1"
Upi="L"
MDO="L"
Columns of Display | 40 Columns MD2="1"
Wn3="y"
Character Font 6 x8 /8 x 8 Pixels| FSO="L"
1/ 2 Screen 1 Screen DUAL="1"

Operating frequency of controller TB9B3C(fosc) is 5.75+0.5 MNZ.

7.6 RAM Manp

Display RAM is built-in the module, and display data is written to this
display RAN.  Buill-in controller LSI T8983C is automatically read from
display RAM, and send data to LCD drivers. “Control Word Set” command
{Text llome Address Set, Text Area Set., etc.) defines the RAM area which
is read by controller L3I, so RAM map can be changed by user's preference
If more than | screen can be stored in the RAM, vertical scrolling and
paging is easily performed hy resetting text home and/ or graphic home
address.

This module has 8k byte built-in RAN located at address Q00U tolTFFFI, and
the following is an example of RAM mapping.

¥x%x Example of RANM Map s

paaon

Geaphic RAM Area Graphic llome Address: 00001
(00001 Lo 13FFU: 5120 byte) Graphic RAM

14001 6xX8 for 30720 Pixels/Character
Attribute RAM Area 8x8 for 40960 Pixels/Character
17001

Text RAM Area
(170001 to 1BFTID

Text Nlome Address: 17000

(Text RAM for 1280 Characters)
1C001

CG RAW Area Offset Register Set (D1="031")
CICOCH to IFFFN: 1024 byte) (CG RAN for 128 Characters)

IFFrR

Note ' *: Above example of RAN map is for "CG ROM Wode",

"CG RAM Hode” is selected, 2048 byte CG RAM area is necessary.
So above RAM map should he relocated

S T
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T. 7 Commuication between CPU and LCD modules

7.7.1 Data Transmission Method

Biult-in LCD controller T6963C is operating asynchronously to CPU clock,

and following procedure is required for data transmission between modules
and CPU.

(Command with | hyte dala (2)Command with 2 byte data

l J

1 2
[ Status Reda ] [ Siatus Read ]

I Data Vnite T Data ¥rite Di{lower 8bit) |
. o

| 2
[ Status Reda | [ Status Read |

| Command ¥rite | [pata ¥rite D2{upper 8bit)}
]

|
[ " Status Read. |

[ Command ¥rite |

(3)Command with no data (4)Auto mode(Data Auto ¥rite/Data Autc Reda)
| ‘ J
1 2
[ Status Reda | [ Status Read |

| Comnand Wrile [ Data ¥rite/Data Read |




T.7.2 Status read

Status of controller LSI should be checked between all and data in order

to complete communication with CPU. Status can be read from 8 bit data
lines (Do to D;) by setting C/D="H", RD="L".

STAD Check capability of instrution execulion STA0=0 :Disable
1 :Enable
STAIL Check capuzbility of dala read or data write | STAL=0 :Disahle
I :Enahle
STAZ2 Check capability ol data read STA2=0 :Disable
(Only effeclive in auto mode) 1 :Enable
STAS Check capability of dala write STA3=0 :Disable
(Only effective in aulo mode) | :Enable
STAA4 '
STAS |Check possibilily ofcontroller operation STAS=0 :Disable
1 :Enable
STAG Address pointer is oul of graphic area on STAB=1 :0ut of
screen peeking and screen copy command graphic area
STA T |Check the condilion of blink STAT=0 :Display off
- 1 :Normal display
(Status Register)
STAT|STAG| STAS|STAA|[STAS|{STA2[STALIISTAO
D7 D6 D5 D4 D3 D2 D1 DO
MSD LSB




7.17.3 Command List |
|

Cominand

Command code Execution
Descriptlon Ime (Hax.)
o7 [oe o5 [ui o3 |nz o1 [po P %uoteiﬂ

Polnter Bet 0]l o] 17 of olIn2[H1INO] N2 HI Ho Btatus check
0 0 1 Cursor Polater Bet
0 1 0 Oftset Reslster Sat
1 0 0 Address Polater Set
Cantrol Word| o] 1| a| of o} olmi|no| w1 e Btatus check
Set O 0 Text lome Address Eet
0 | Text Area Bet
1 0 Graphle llome Address Bet
1 LI Graphlc Area Set
Mode Sat 11 0| 0} o|CG|N2iNI|NO| CG=D:CG ROM Mode I2x1/£0SC
CG=L:CG RAM Mode k
H2 N1 HO (Graphlc and Text)
0 0 0 “OR"
0 D 1 ™“EXOR“
0 1 1 “ANWp»
1 b 0 Text only
{attribute capability)
Display Hode| 1| 0| o] 1{Ka3a|N2 {01 |ND Hi=0:Graphic dleplay oft I2x1/t05C

l:Graphie dlsplay on
H2=D:Texl digpluy oft
1:Text displey on
H1=0:Cureor display off
1:Cursor display on
NO=0:Cursor bLlink off
L:Cureor blink on

Cursar 1

Of 1] 6] o|N2|NY 80| R2,N1,N0 speclfy the number of 32x1/1058C
Paltern cursor lines
Select (Bxample)
N2 HL NO
B 0 0 1 line cureor
abottom line)
1 1 1 line cursor
{8x8 pixel cursor)
Deta Auto 1o 1] v} o] o|nt{no] w1 wo 32x1/t0SC
kead/Write 0 0 Date Auto Wrlta Bet
0 1 Data Auto Kead Set
1 0 Auto Heset
After thls command, cortinuous
data can be wriiten or read.
{address pointar eutomalically
lucrement)
Nata Read/ 1ol of oi2int{uo| bata Read/Write command for 1 I2x1/208C
WriLe Lyte.
Hi=0:Address Polnter up/down
=l:iAddress Polnter unchanged
H1=0:Address Polnter up
=1:Address Polunier down
NO=0:bate Write
=1:Data Read
Screen 1y 1)Ll ojo]| ol o]l of Transter dleplay data to data Statues check
Peekling

slack for read from CPii,

Screen Copy 1

—
—
i=}
=
=

(-]

1 line displayed data which Status chech
adireas is Ilndicaled by
address polnter ts copled to
graphic RAM area.

———

Bit Sat/

LE L 1| VN3 N2 [H1{HO| Set/Reset commend for a blt in [Status check
Reset the address polnted hy addrass
rolnlur.
H3=0:A1t Reset
=i:B1t Sel

N2,H1,N0 indicated the bit in
the pointed address
(000 16 158, and 111 1s MSB.)

Hotes §. Gtalus cleck between all co
tlon time for several comma

mranda and data ie recommended, though execu-
nds ure speciflied In above command |ist.

For the coommands wilh "Btatus Check" In executlon time, execution Lime
does not speclfled because It is Influenced by lnternal sltuatlon of
controller LBI.

-5 -




.74 Initializatiaon

Initialization of controller LSI T6963C is required for "Node Set” and
"Control Yord Set” after power on.

Folloving is the example of initializating procedure of these modules.

Comand ~1c] 7] pa) os] o4l va] o] o1] o] tien | Note

Power On Veozd, 75V

Hard Reset (Use Reset Terminal)| RESET="L"(4~2004)

Yode St virfoflololololo] ol son]or mode

Control Tord Set ololofolafo|ola 001 | Graphic lkee Address 0000H

Graphic llae Position Set 010)07 0|0 0]0]0]0]| 00 (Refer 3.5 RAM oy™)
tloirlojofofo] 1] el 42 |comend
ojofofsfoft]a]e]ol2en|6xsPirels/Caracter

Graphic Area Set blojojojoejojecofojoony e e
ojofojof vl 1] 1] o] 1® 8xe Pixels/Caracter
Sjgjoj0lo ojojoyeomf oo
vfol1olafatol 1] 1] 43 |cemand

Text il Position Set olojolofo|olofofo]on|text ime Address 17001
slola|o|1]o]| il 1] 1] 1m|Refer “35 pAM Map")
ool e o e o 0 donTemans T
oo{o|t|oft]|o]|o]| o] 28 6x5 PixelsAharacter

Text hrea Set SLLL| oo odo 0 o ey
6fojecpo) L]t t]0] IEN|[8x8 Pixels/tharacter
olojelolojolotelal e
Aol ool oo oy 1| aulcomans T

(Initialize End)

(Data Write)

Address Pointer Set 0lolajojo|l0o{ojo0)| 0] odll|Graphic lime Address 0000I!
Llepejofojojefo)of ool tRefer 3.5 RAM Hap™)
tlolofifole|1}o0] o] 2l |comand

Data frite elofr)of{1fel1|a| 1] 28l]Graphic Data

{Graphic Data) Ao il e oo o | o] omi|pata rite Comant
altlofilegv) o] 1] o] 28 Graphic Data
1] al o] el o]0 o conlpata write Comand

Mdress Pointer Set olojo{ojo[ofofo| ol oo Text home Address 17081

(hddress Pointer ) QRS O O L o) 1|0 ] micRefer ™35 RMN ap")
o o] oo 1] 0] 0! 240 [Comand

Pata Write miroajofotslalol o] ol 3 e ata

(Text Data) e oo oy o| o oo |pata write Cormand

o fojolojrfofur|i]1]1] 2 |0 R0k ata
il be] oot o] 0| 0| oon [pata Frite Comend
Display Mode Set thilofolr]1] 1o e] st |text/Graphic o




Code

T T

Generator

T e
nama |
aed .

12345678] 123456781 12345678 12345618 12345678 12345678 12345678 12345678

RG]

T

- n s~

775 Character

— ‘l 8 —
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8. MARK'I NG

Follawings should be marked on the each wodules.
Type Nunber )

Hanufacturer' s name (Nanox)
Country of origin
Nanufacturing lot number

9. QUALITY
9.1 Inspection AQL

Total of Major Defccls : ML 1.9 X
Total of Winor Defects : AL 4.0 %
Sampling Method : ANSI/ASQC Z1.4 (Level 1)

9.2 Test Conditians
Ambient Temperature : 25%5 °C
Numidity G520 %R
Hlumination :

Visual inspeclion shall he perforned nnder the single fluorescent lamp

(20%) with about 50 cm distance from LED module by naked eyes with 30
cm dislance from Lhe LCD module.

Vieving angle for inspection should he within viewing angle specified in

Lhis specification, fefects which is visible only in the surface glare
shatl bhe disregarded,

Operating conditions : ‘
Unless othervise specified, LCD module shall be operated by the rating

value(typical value).

9.3 Dimensions

Ilem Descriplion Class
Important Dinensional outline,Dimension belween the monnt- Yajor
Dimensions ing holes
Others Dimensions specified in Lhis specification Hinor




9.4 Appegtance

[tem

Description

PCB Appearance

Soldering

Bezel, connectors

RBlack and ¥hile
spots/line
Contrast spots/
line

Display color/
Newton ring

Class
¥Pallern peeling, snapping.electrically short. Hajor
*Conductlive pallern missing or pinhale larger | Minor

Lthan 30% of original width
*¥Repair partion on PCR does not cavered hy
epoxy resin
¥Cold solder joint, lead move when pulled. Hajor
*Wisallignment of pad and lead of flat pac- Hinor
kage LSI(larger than 1/2 widlh of LS1 lead).
¥Distincl stain, rusl ar seratch. Hinor
Dusl, foreign materials altached on the dis- Hinor
play surface is defined as "Black and ¥Yhite
spol/lines” or "Conirast spols/lines" in 9.5
If these material is easily wiped off, they
should he disregarded
*¥Dislincl display color uneveness and nevton | Winor

ring.

\.]
>




9.5 Operational

] \

ltem Pescription Class
Function No display, NalFuncljon Kajor
Display Quality Hissing Line, missing pixel Hajor
Pinhole/patiern deformation larger Hinor
than 0.3 nm - :
Abnormal flickering/Yaving abserved Vinor
Uniformity Uniformily of background/display Kinor
Rlack, ¥hite nnd ¥Average diameler{mm) Acceptable No. Hinor
Bright spots/line D=g0.2 neglect
0.2<hs0.3 NZH
Hote ' 2 0.3<h N=0D
*Line width(ma) Length{mm)
¥<0.03 neglect gond
0.03<¥=<0. 05 L.£2 NS
0.05<9<0. 07 L£1 N=5
Contrast spots/ ¥Average diameter Acceptable Ho, Hinor
lines DL0.5 (am)  good
{low contrast 0.5<h=1.0 H=Eh
spots/lines, 1.O<D N=1D
defects of ¥Conlrast line widlh Lenglh  Acceptable No.
reflector) ¥<0.05Cam) npeglect good
Note {142 0.05<¥%<0.07 L<2.0(mm) Nx5§
Current Oul of specifications Hinor
Consumplion
Contrast ratio/ Out of specifications Rinor
viewing angle
Response time Oul of specifications Winor
Backlight No backlighting Uajor
Uniformity of hacklight brightness Hinor

Note ') : Average diameter D is defined as follows:

n a -t h Com )
= ~———— [
2




10. RELWIABILITY ‘

The LCD module shall have no failure in the folloving reliabilily tests.

Test 1lem Tesl Condiliens

Nole
Hgh Temperalyre Slorage - BO%C, 20D0hrs 2
Low Tempernlure Storape -20°C, 200hrs 2
lumidily Storage 60°C, T0%MH0, 200hrs 1, 2
Nigh Temperature Operation 50°C, You=5.0V , 200Lrs 2
Low Temperalure Operation 0°C, Yun=5.0Y , 200hrs 1, 2
Tewperatiure Cyclying -0 2 Goc 1, 2

2hr. Mmin.  2hr. 5 cycles

Hechanical Shock 50G, 20ms

LY.Z ench direclions(1tine)

Hechinnical Yibiralion H 10 250 1010112 sweep, O. 56, Y0minules

X.Y.2 ench direclions

anc Lo The module

shonld ol have condensalion of water on Lhe module
Hole

2. The moduie should he inspected afler 1 hour slornge in normnl
nundilinus(!ﬁ(nﬂﬁﬂj.45[065¥RH)

Ye hope to correcl Lhese discription as folloys:

l.Current consumplion ig wore Lhan specified vajue,

Funetion of e module is nol maint
1. There is visible deprad

ained,
3
1. Contrasl ralio is les
5

alion ol apperance apd display quality.

5 Uhan 50X of specified nininun value.

.Brightness is less than 50% of specificd minimum value,

HTTE: LCD Moulule S0000hr (Lyp)

MTTF:FL-Backlight  10,000hr



|
11. WARRANTY

1.1

1 2.

13.

Incoming Inspection

Customer has the right Lo perform incoming inspection for the lot accep-
tance/rejection. Lot rejection should be informed to NSG.-
from the shipping date.

within a month

Customer also has the right to reject any individual display that does
not function properly, or does not mechanically fit or does not meet cos-
metic specification described in this specification.

Yarranty Period

NSG  warrants for a period of 15 months from the shipping date
vhen stored or used under normal conditions.

INSTALLATION

For installation of the module, use four mounting holes located at the corner

of the hezel. The Bezel is not intended to be used as & cosmetic purpose.

The proper protective cover{lens) over the LCD surface and the proper enclosu-

re are recommended lo be attached in order to prevent polarizer surface from

scratching or staining. The transparent opening dimensions of protective co-

ver are recomnended Lo be smaller than the viewing area specified in Section 4.

Caution and flandling Precaution

(1) Handling

(a)

(b
{c)
(q)
(e)

(£
€:3)

Refrain from strong mechanical shock and from applying any force to LCD module.
it may cause misoperation or damage of LCD and FI backlight

Nole that pelarizers are so soft as being easily damaged.

Bo not press or scratch these surface with any hard object, and do not put the
heavy material on Lhe polarizer

1f LCD is broken and liquid crystal material flow out, ingestion, inhalation,
or contact with skin should be aveided. If liquid crystal material contact
vith skin, wash immediately with alcohol and rinse thoroughly with water.

The polarizer laminated to the LCD and adhesives be attacked by organic

solvent. When LCD surface become dirty, wipe softly with absorbent cotton wet
vith petroleum bhenzine.

Refrain from discharge of high electro-static vol tage,

It will damage CROS LSI in the module. So. be sure that person handling
modules, tools like solering iron, screw driver and working bench are grounded.
Be careful not to he siruck by electric shock of Tl backlight.

Do not handle with power applied. because high voltage is applied to module
(especially to CCFL lamp)



(2 StoragL

(a) Do not leave the module in high temperature. especially in high humidity for
a long time. It is recommended to store the module where the temperature is
in the range of 0°C to 35°C and the homidity is lower than T0X.

(b) Store the module wilhout exposure to direct sunlight or fluorescent lamp.

(1) Operation

(a) Do not insert or remove LCD module from main system with power applied.
(b) Power supplies should always be turned on before the input signals are applied
and the input signals should be turned off hefore power supplies turned off.

{c) Following power supply sequence is requested in order to keep better display
quality and reliability.

L. Is min L Is nin

5Y
Vo /
ov
d L. 4us nin
Reset
. 0s min . Ds min

5Y

Input signal
0y

. s min , . 0s min

0y ————

Vee \
Ninus

.,24,,



(4) Others!

(a) \Ultra-violet ray cut filter is necessary for outdoor operation.

(b) Avoid condensation of water,
electrode.

it may cause misoperation or disconnection of

(¢} Do not exceed the maximum rating values under the worst probable conditions
takipg into account the supply voltage variation, input voltage variation, va-

riation in part constants, and environmental temparature, etc. otherwise LCD
module may be damaged.

(d) The input current to this LCD wmodule from the system is repuired to limit
its value as listed in the following table.It is because the LCD explained in
this dala sheet does not incorporat a current limitter,or a circuit with such
function, and there may be some possibility of overheat and/or burning of LCD
module and jts peripheral devices in the system when the module is malfunc-
tioning.

Yhen a fuse is used as a limmiter,it is required to confirm its Rated
Current and Pre-arcing Time Characteristics in order to match with & system
power supply and the LCD module

The Table below also shows the recemmended Rating of a "Quick-arching Fuse”
for this purpose.

Power | Required input current to LCD Recommended ratings of

Supply| module from the syslem quick-arching Fuse

Voo Below 4.0A 0.5 to L.0A (FI)

Vee Below 4.0A 0.5A to 1.04 (F2)




