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1. GENERAL SPECIFICATIONS
[tem Contents
Display Contents [pixels]) | 240(¥) x |28(H)

Dimensional Outline {mm] 170. 0C¥) x 103. 0C1) x 14. 0 max(D)

Display mode Transmissive Type (Viewing Direction 6 o’ clock: ¢ =07)
Surface Treatment Anti glare with hard coat on LCD surface B/W
Circuits X-Driver, Y-Driver, Power supply circuit,
LCD Controller(T6963C), RAM(Bk bytes)
Interface CE, "WK, "RD, C/D. RESET, Data(Do~D:)
2. ABSOLUTE MAXIMUM RATINGS
ltem Sybol Abso%ute Maximum Ratings Unit
min max
Supply Voltage oo 0 T0 \Y
Voo-Vee 0 24.0
FL Driving Voltage ¢V’ Ve — 1500 Yrms
Input Yol tage Vin -0.3 Voot0. 3 Vv
FL Driving Frequency feo 20 80 kllz
FL Input Current lrr — 10 mArms
Storage Temperature ¢?’ Tstg -20 60 .
Operating Temperature ¢® Top 0 50 c
Numidity ¥ — 10 90 %RI

Note ¢’ : One minute max.
Note ¢® : Wet bulb temperature should be 29°C max.,and no condensation of water.
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3. ELECTRICAL SPECIFICATIONS (Conditions : Ta=25"C)

[tem Symbol Conditions - Specifications Unit
oin typ max
Yoo —_— 4. 75 5.0 5.25
Supply Voltage \Y
Voo-Vee —_— 18.5 19.5 20.5
FL Driving Voltage Ver _ - 300 .| 350 Vrms
FL Input Current ¢’ Ire E— 4.0 5.0 7.0 mArms
FL Driving frequency fr. — - 30 35 k Hz
FL Starting Voltage ¢¥? Vevs Ta=0°C 900 - - Yros
Vin 2.8 - 5.0
Input Voltage Vpp=0.0 Y \Y
V| L 0 - 0 8
Vou 4.1 - 5.0
Output Voltage Yop=5.0 Y \Y
VnL 0 - 0- 3
. A1l ON
Current consumption Ipo - 9.0 13.5
mA
(Typical case) - lee - 2.0 3.0
Current consumption oo chs ‘f - 12.0 18.0
X mA
(Maximum case) -lee X2 - 2.5 4.0

Note ¢*?:Life time of backlight will change according to the FL input current.
4> .FL Starting Voltage should be 1300 V.., min..
¢3.FL Driving Frequency 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 varjable for contrast and viewing angle
control, and for temperature compensation. Recommended Veg¢(typical value) 1is as
follows at each temperature.

Temperature(°C) Vee (V) (typ)
0 -16.0
25 -14.5
50 -12.8
._.2_
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4. MECHANICAL SPECIFICATIONS

[tem Specifications Unit Note

Display Contents 240(%) x 128D — | Ref. page 1
Pixel Pitch 0.50(¥)x0.500D mm | Ref.page 7
Pixel Size 0.47C¥)x0.47(1D om | Ref.page 7
Dimensional Outline | 170.0(¥)x [03.0CH) % 14.0 max(D) mm | Ref. page 6
Viewing Area 126. 0(¥) x 70. 01D om | Ref. page 6
Active Area 119.97(W) x 63. 97(1) mm | Ref.page 6
Feight 245(typ) g

5. OPTICAL SPECIFICATIONS®
(Ta=25°C, Vpp=5.0 V, Vge:At the voltage for Kuax between -13.5Y to -15.5V.)

Specifications
[tem Symbol Conditions Unit
min typ max
Viewing Angle ‘™ Gy |6=0° . Kz=2.0 40 - — deg.
Ouw |0=180° .K=2.0 15 - -
Maximum Contrast Ratio¢®’ K é=0", §=0" 8.0 20.0 - -
T, - 200 350
Response time ¢®? $=0", 0=0" ms
T - 200 350
Luminance ¢! <11 L $=0", 6=0° 30 60 - cd/m?
IrL:S.OmArmS
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Note ¢®> :Definition of ¢, 04 and Oy

é4=180"

Perpendicular Line

oy

W\ >
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NZERNN

&\ #=90°
¢-270.\\:ti55\ 1 1 \\\\2>

Note ‘™ :Definition of Yiewing Angle
Contrast ratio larger than 1.3 can be
obtained by adjusting the Vgg¢ value.
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inition of Contrast Ratio
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Non-selected
Area

Drive Voltlage

:Luminance of Non-selected Area
:Luminance of Selected Area

nition of Turn ON time and Turn

OFF time.
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Tr, Td\
“OFF" signal ‘ON* signal *OFF" signul

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

:Luminance is measured by using recommended FL inverter CXA-MI1OQL(TDK)



DIMENSIONS
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6.

Dimensional Outline

1

6.
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6.2 Display Size Unit:mm

119.97

- 0.5
0.47

05
0.47

63.97

240 X128 pixels
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7.

INTERFACE

7.1 Interface Pin Conneclion
Pin No. Signal Function

1 FGND Frame Ground (Connected to Metal Bezel)

2 GND Ground (Signal Ground)

3 Voo Power Supply for Logic (i5Y)

4 Yee Power Supply for LCD Drive (Should be Yariable)

5 ¥R Data Write (¥rite data to the Module at "L")

B RD Data Read (Read data from the Module at "L")

1 CE Chip Enable for the Module

8 C/D WR="L": C/D="1": Command ¥rite, C/D="L": Data ¥rite

RD="L"; C/D="II": Slatas Read , C/D="L": Data Read

9 NC No Connection

10 RESET Module Reset (Controller Reset)

[ DO Data Input/ Output{lLSB)

12 DI Data Input/ Outpul

13 N2 Data Input/ Output

14 D3 Data Input/ Output

15 04 Data Input/ OQutput

16 DS Data Input/ Output

17 D8 bata Inpul/ Outpul

18 N7 Data Inpul/ Outpul (MSB)

19 FS Fonts Select  connect 1o Vpp :6xB Pixels/Character

GND :Bx 8 Pixels/Character
20 RV Reverse connect to Voo :Positive Mode
GND :Negative Mode




FL. Connector (Japan Aviation Electronics Industry, Limited: IL-G-55-S3C2)

Pin No. | Signal Function
1 Voo Power supply for FL backlight
2 NC No Connectlion
3 NC No Connection
4 NC No Connectlion
5 Voo Power supply for FL backlight

Wating Connector : Japan Aviation Eleclronics Industry, Limited
Pin header Lype : 1L-G-5P-S3T2-E (Strate)
[L-G-5P-S3L2-£ (Right angle)
Relay connector : 1L-M-5P-S3C2-PM (llousing)

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

U.S.A :California Tel.714(753)2600

Oregon Tel. 503(692)1333
TALYAN :Taipei Tel. 04(359)3633
KOREAN :Seoul Tel. 02(780)7710
SINGAPORE : Tel. 65(227)5120
UNITED KINGDOM: Tel, (0276217117

Note ¢'®> :Recommended FL lnverter CYA-M10L (TDK CORP.) and a method of
connecting LCD module.

VN FL connector
1 37— Pin No. I
l CXA-MIOL 4 |——
5 Pin Ne.3
-VIN 2
]
- 8



Block Diagram
RV
LCD Controller
D°:D° do |f——| 170}
te 8 ‘e ‘e 8 e
D2 D d9 \———-—1 1/00p
WR ——={wn ado A, RAM
— = T6963C L 13 ) A
e A adiz /71 A, (8KB)
CE——>CE _ _
r/w |————>3+R/W |
c/D—>c/D _ .
ce CE Reverse
Circuit
RESET—>{RESET ED l
FS———>Fs |
HSCcp |——————>>{ x-DRIVER X-DRIVER {—3| x-DRIVER
L — —
CDATA
| Twl Twl T
I J W W
H:I Y-DRIVER |64 '
—/ 240%X128 Pixels
Voo —3 power | 1LC
- .
\ .CD
GND Supply ) —n . v LLC Panel
Y-DRIVER {64
Circuit —> _/
Vig ————— —_—
v 3
T FL Backlight
VrL
— 9_
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7.3 Timing Specifications
Specifications
[tem Symbol Unit
Nin. Nax.
C/D Set Up Time teos 100 —
C/D liold Time Leon 10 —
CE.RD, ¥R Pulse ¥idLh Lee. tro. Lur 80 —
Data Set Up Time Los 80 — ns
Data llold Time ton 40 —
Access Time Lacce — 150
Qutput llold Time ton 10 50

Conditions: Vpp=5.0% 0. 25V, GND=0V,

Ta=0 Lo 50°C

Cc/D >
) tcops t CDH .
CE Vs
N\ 1Y
—_— tce, tRD, twr
RD, WR : 7
N ¥
tDs
Do to D7 - -
(WRITE)
tDH
>
Do to D7 Y,
(READ) <
tacce t OH
— l O —
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7. 4

Memory

Addres Q

- 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 TIl , Number of

text ar

ea

TA=28UHCIIEX. ), Graphic home address Gl and Number of graphic

area GA=28II(IIEX. ) are defined by "Internal RAM ¥Write” command. TI and Gl
can be defined in memory area, but all memory address should be located
within 0000H to IFFFIl (8K byle memory area).

[ Text Display]

TH TN Titi 261 T+ 27
THITA THiTA+1H T+ TA+26H TOETA+2TH
THH14TA THI4TA+ I TI+14TA+2610 | TH+14TA4271
TH+15TA TH+I5TA+IH TIF15TA+260 ] TH+I5TA+27H
l 40 Characters l
[ Graphic Display ]
Glt Gl 1 Gll4261 G271
GIIHGA Gl1GA+ 1Y Gil+GA126H GIHHGA42TH
GIl+1266A Gl 126GA+1H CINHI26CA1260 § GH4+126GA+2TH
GIl11276GA G+ 127GA L GIH127GA12611 | GH+127CGA+2TH
L‘ 40 x 6 Pixels I
Note. :lncase of graphic display,
D;y | De | D Do | Dy D, D, Do | «<Graphic Data
—— YVYarid Data ———
(MSB) Invarid Data (LSB)

Lines

12

8 Pixels




- 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
lext area TA=IENCIEY. ), Graphic home address Gl and Number of graphic

area GA=]ENCNIEX. ) are defined by "Internal RAN ¥rile” command. TIt and GHi
can be defined in memory area, but all memory address should be located
within 00001 to IFFFI (8K byle memory area).

[ Text Display ]

16 Lines

128 Pixels

T Til+11 THHICH TH+1DH
TH4TA THITA+ L TIHTA41CH TH4TA+ DIl
T+ I4TA THH14TA+ N THHI4TA4ICI | TUFI4TA+IDH
THHISTA TH115TA+11 THYISTA+ICH [ TH+15TA+1DU
L‘* 30 Characters 1
[ Graphic Display ]
GN Gl+10 Gl 1Cl Gli+ 1Dl
GIHGA GIHGA4IN GI4GAYICH GI+GA+1DI
Glit126GA GlI+126GA+ 11 GI126GAHICH | GII+126GA+TIDN
GII+127GA GClIs127GA+ 1N GIHI2TGA+1CH | GH+L27GA+1DI
L‘* 30 x 8 Pixels |
Note. :In case of graphic display,
D1 Dg [)5 I.)4 l)a D'_- D) ])o *—Graphic Dala
L Varid Data J
(MSB) (L SB)
|
— ] 2 _
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7.5 Pin Setting of LCD Controller
The pin setting of controller LSI(T8963C) is as follows

Display Size 16 Lines(128 Pixels) | MDS="1I"
MD1="L"
Wb0="L"
Columns of Display | 40 Columns MD2="1"
Mp3="1"
Character Font 6 x 8/ 8 x 8 Pixels| FSO="L"
1/ 2 Screen | Screen DUAL="1I"

Operating frequency of controller T6963C(fosc) is 5.75%+0.5 MIZ.

7.6 RAM Map

Display RAM is built-in the module, and display data is written to this
display RAM. Built-in controller LS! T6963C is automatically read from
display RAM, and send data to LCD drivers. "Conlrol Yord Sel” command
(Text llome Address Set, Texl Area Set, etc.) defines the RAM area which

is read by controller LSI. 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 by resetting text home and/ or graphic home
address.

This module has 8k byte built-in RAN located at address 000l to]FFFI, and
the following is an example of RAM mapping.

¥xx Example of RAM Map %%x

00001
Geaphic RAM Area Graphic llome Address: 00001
(00000 to 13FTU: 5120 byte) Graphic RAM
14001 6x 8 for 30720 Pixels/Character
Attribute RAN Area 8x8 for 40960 Pixels/Character
1700H
Text RAM Area Text llome Address: 17000
(17008 Lo 1BFFID (Text RAM for 1280 Characters)
1CO0II
CG RAN Area Offset Register Set (D1="03H")
C1CO0N to IFFFI: 1024 byte) (CG RAN for 128 Characters)
1FFFN

Note ' *>: Above example of RAM map is for "CG ROM Mode”

"CG RAM Mode” is selected, 2048 byte CC RAM area is necessary.
So above RAMN map should be relocated
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7. 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.
(1)Command with I byte dala (2)Command with 2 byte data
[ Status Reda | | Stlatus Read ]
NO
YES
[ Data ¥rite DI | [pata ¥rite Di(lower 8bit) |
= G
[ Status Reda | [ Status Read ]

YES
{ _Command ¥rite | [Data ¥rite D2Cupper 8bit)
N |

al
| Status Read |

YES
| Command ¥rite |

(3)Command with no data (4)Auto mode(Data Auto Write/Data Auto Reda)

[ Status Reda | l Status Read ]

[ Command ¥rilte ] [ Data ¥rite/Data Read |

14
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7.7.2 Status read

Status of controller LSI should be checked between all and data in order
lo complete communicalion wilh CPU. Status can be read from § bit data

lines (D, to D;) by setting C/D="1I", RD="L".
STAO Check capability of instrution execution STAD=0 :Disable
| :Enable
STA Check capaubility of data read or data write | STAl=0 :Disable
| :Enable
STA? Check capability of data read STA2=0 :Disable
(Only effeclive in auto mode) | :Enable
STAS Check capability of dala wrile STA3=0 :Disable
(Only effective in auto mode) | :Enable
STAA
STAGS Check possibilily ofcontroller operation STA5=0 :Disable
| :Enable
STAG Address pointer is oul of graphic area on STAG=1 :0ut of
screen peeking and screen copy command graphic area
STA7 Check the condition of blink STAT7=0 :Display off

:Normal display

(Status Register)
STAT|STAG| STALB|STA4 | STA3I | STA2]STALISTAO
D7 D6 D5 D4 D3 D2 D1 DO
MSB LSB

*15_




773 Command L i

st

Camand Code

Di[ D«j Di| Do] Dy

D:

D

Do

Discription

s
Exec}ion, Tine

Pointer Set g(o{1]o0jo0

N1

Control Yord Set oft1{o0jo0]o0

N

No

—

D e
<

: Qursor Pointer Set
: Offset Resister Set
: Address Pointer Set

Do — o0 =

Status Check

N

= —cQOE

=)

: Text lare Address Set

: Text Area Set

: Graphic llare Address Set
: Graphic Area Set

_——— D =

Status Check

Node Set 1000} @

N2

Nt

NO

(G ROV ode /" CG=1 :(G RAN Mode
0

:'_C’

" mode

"MD" made
Text only (Attribute capability)

X =
fosc

Display Node Set 0{ojofo

N2

N

NO

a ~°°°§8 —— oo

N
0:
1 : "EX(R mode
l:
0:
0

N\

: Graphic Display ON/OFF
/0 :

=z
S =83
"

Text Display ON/OFF
70 : Cursor Display (N/OFF
=170 : Cursor Blink ON/OFF

==

X s fosc

Cursor Pattern

Select

N2

Nl

NO

NO specify the mmber of cursor lines
0 :1 Jine cursor (bottaw line)

l :8 line curéor (8% 38 pixels cursor)

I FONALI I,

—--oz

32Xfosc

Data Auto 1fojt1j1/(0
¥rite/Read

Nt

NO

NI NO

0 0 : Data Auto Write Set

0 1 : Duta Auto Read Set

1 0 : Auto Reset
After this camand, continuous data can be write
or read (address pointer autamatically increment)

]
X s

Data Write/Read

N2

Nl

Data Read/¥rite command for 1 byte
N2 N1 No (Address Pointer)
: Dala Write Up

0
: Nata Read Up +
: bata Write Down -
: Data Read Down -
: Unchanged

0 : Unchanged 0

0
1
]
0

——oooo
_ ) — D —

32xfosc

Screen Peeking

Transfer display data to data stack for read
1 byte.

Screen Copy TYjprjoeq

Status Check

1 line displayed data which address is indicated
by address pointer is copied to graghic RAN area

Status Check

Bit Set/Reset INRERER

Nl

Bit Set/Reset camand for a bit in the address
pointed by address pointer.

N30 : Bit Reset ./ R3=1 : Bit Set

NZ, N1, N0 indicated the bit in the pointed address
(000 is LS, and 111 is MSB)

Status Check

.

%
# : fosc =

¥ : Screen Peeking/ Screen
5.75+0. HMilz.

Copy is only for 6x8 pPixels/Chamcter




774 Ini tialization

Initialization of controller LSI T6963C is required for "Mode Set” and
"Contro] ¥Word Set” afler power on.

Following is the example of initializating procedure of these modules.

Conmard el 07| oo os] 1] pa] o] bi] o] tex | Note
Power On Voo 4. 75V
llard Reset (Use Reset Terminal)| RESET="L"(4~200u)
dode Set I1f1(o0jo0jo|j01o([0}f0] 8H|"R mde
Control Yord Set 0010 0] 0| 0{06]| 0] 0| 004 Graphic liome Address (000!
Craphic e Position Set ojofo RARA 00 |o10 oo (Refer 3.5 RAN Map™) .
Tlofltiojojof{o|t]o]| 420 |Comand
0fojo| 1[0} 1{0]|0]| 0281 |6x8 Pixels/Character
oirofofofojojolo}ol oo
Graphic Area Set PO o A Rt R ekl s Rl R R e L DL P L L LT PR D T
010 (00 ty1] ] 1]o] 1EM[8x8 Pixels/tharacter
ojojoofotafojolol o
Tyoyrpofojofof 1 1] 43 |Comand
Text lkme Position Set 0JO0jojojofo|0f0] 0] 00H]|Text Hame Address 17001
000 0 1 Ol l_ B l?_lj _(Ref_er "3.5 RAN Map™)
Jtjefpryoqejo6lo)of ol 401 |Comand
O{O0 )0} 101 |0]0f 0| 281 |6x8 Pixels/Character
6jo6(0jo0foejol0f0] 0] o0l
Text Area Set 0 (R 1l L RRE Bl SES FORY B Sy Fosm e pee e
0J 0[O0l 0fp Y] 1)1 1] 0] IEH|BxB Pixels/Character
0_ 0 0_ 0 0_ .0 0_ o 0| ool
Tfofjtyojofotolo| 1] 4 |Camand
(Initialize Ead)
(Data Write)
Address Pointer Set 6lojojo|df[o0|[0}o] o} 00 |Graphic lkme Address 0000i
olofolotololo]ofoluncefer '35 R k)
L1OjJorppofofr|o] o] 241l |Comand
Data ¥rite 0 04___! 0_ _l 0_ t 0_ 1 | 281 [Graphic Data
(Graphic Data) PP ojojofroyof o) coll|Data ¥rite Comand
opifolitolulo 1] o]z oramnic pata
Liyjprlofojo|o)o}of Col|Data ¥rite Camand
Address Pointer Set Olojojo0]ofo0f0fof 0] o0 |Text tkame Address [70011
(Address Pointer weil) 0 _0_ 0 _(_)_ | 01 { 1] 1] 17 {(Refer "3.5 RAW ¥ap™) N
1100 Y[o]oj1{o] o} 24l |Comad
Pata ¥rite €)] 0 0 0 ] 1 0] O 0 3~ﬂ| G ROY Data
(Text Data) Vb 1jojoto]o]|0] 0| col|bata Write Camand
@ o fole ol vT2n o rou bara
tipryrjofofojofo] ol ool |pata ¥rite Cammand
Display Node Set POy o011y 1]01] 0] 53 |Text/Graphic On
—- l 7 -
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7.7.5 Character
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8. MARIK I NG

Follovings should be marked on the each modules.
Type Number

lanufacturer’' s name (Nanox)
Counlry of origin

Manufacturing lot number

9. QUAL I TY
9.1 Inspection AQL

Total of Major Defects : ML LS X
Total of Winor Defecls AL 4.0 0%
Sampling Hethod : ANSI/ASQC Z1.4 (Level T)

9.2 Test Conditions
Ambient Temperalure : 255 °C
lumidity 0 6520 SR
[Hluminalion
Yisual inspeclion shall he performed under Lhe single fluorescent lamp

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

Yiewing angle for inspeclion should be within vieving angle specified in

this specificalion. Defects which is visible only in the surface glare
shall be disregarded

Operaling condilions
Unless olhervise specified, LCD module shall bhe operated by the rating

value(typical value).

9.3 Dimensions

Ilem Descriplion Class

Importlant Dimensional oulline, Dimension belween the mount- | Ha jor
Dimensions ing holes

Others Dimensions specified in Lhis specification Vinor




9.4 Appea¥ance

[tem

PCB Appearance

Soldering

Bezel, connectars

Nlack and White
spols/line
Contrast spots/
line

BDisplay color/
Newton ring

Description Class
¥Paltern peeling, snapping, electrically short. Hajor
*¥*Conductive pallern missing or pinhole larger | Winor

Lthan 30X of original width
¥Repair porlion on PCH does nol covered by
epoxy resin.
¥Cold solder joint, lead move when pulled. Hajor
¥Wisallignment of pad and lead of flat pac- linor
kage LSIClarger Lhan /2 widlh of LS] lead).
¥Dislincl stain, rusl or scratch, Ninor
Dusl, foreign malerials atllached on Lhe dis- Hinor
play surface is defined as "Black and Yhite
spol/lines” or "Contrast spols/lines” in 9.5.
IF these malerial is easily vipeld off, they
shonld be disregarded,
¥Distincl display color uneveness and newton Winor

ring.




9.5 Opergtional

ltem

Descriplion Class
Funclion No «display, Halfunction Major
Display Quality Wissing Line, missing pixel Major
Pinhole/pattern deformation larger Minor
than 0.3 mm :
Abnormal flickering/¥aving observed Kinor
Uniformity Uniformity of background/display Minor
Black, Yhite and ¥Average diameler(mm) Acceptable No. Minor
Bright spots/line N0.2 neglect
0.2<NZ0.3 N5
Note ©* 9 D.3<D N=10
fLine widLh(mm) Length(mm)
¥<0. 03 neglect good
0.03<¥<0. 05 L2 NE5H
0.05<¥=0.07 L] NS
Contrast spots/ ¥Average diameler Acceplahle No, Minor
lines D<0.5 (mm)  good
(lov contrast 0.9<h].0 NZ5
spots/lines, l.o<h N=9{
lefects of ¥Conlrast line width Length Acceptahle No.
reflector) ¥<0.05Com) neglect good
Nolet'®) 0.00<¥<0. 07 L£2.0(mm) NZ5
Currenl Ont of specificalions Hinor
Consumption
Contrast ratio/ Oul of specifications Hinor
vieving angle
llesponse time Oul of specifications Hinor
Backlight No backlighling Hajor
Uniformity of backlight brightness Hinor

Note ¢t 40,

a i h

D=

Average diameter D is defined as follows:

mm |
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0.

RELITABILITY ‘

The LCD module shall have no failure in the following reliability teslts.

Tesl [tem Test Conditions Note
Itigh Temperature Storage 60°C, 200hrs 2
lLow Temperalure Storage -20°C, 200hrs 2
lumidity Storage 60°C, TO%RM, 200hrs 1, 2
lligh Temperature Operalion 50°C., Vop=5.0V ,200hrs 2
Low Temperature Operation 0°C, Vp5=5.0V ,200hrs I, 2
Temperature Cyclying -20°C = 60°C I, 2
2hr.  30min. 2hr. 5 cycles
Yechanical Shock 50G, 20ms -—
L.Y.2 each directions(ltime)
Hechianical Yibration 1010 250 to10Hz sweep, 0. 56, 30minutes | —
LY, Z each directions

Nole 1. The module should not have condensation of water on the module.

Note 2. The module should be inspecled after 1 hour storage in normal
conditions(15L035°C, 45 LoGS%RI)

Ye hope to correct these discription as follows:

[.Currenl consumplion is more Lhan specified value,

2.Function of the module is not maintained.

3. There is visible degradalion of apperance and display quality.
4.Contrast ralio is less Lhan 50% of specified minimum value.

S.Brightness is less than 50% of specified minimum value,

HTTF: LCD Module 50000hr (Lyp)

-22-



11.
1.1

1 2.

13.

WARRANTY

Incoming Inspection

Customer has Lhe righl to perform incoming inspection for the lot accep-
lance/rejection. Lot rejcclion should be informed to NSG.- vithin a month
from the shipping date.

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 specificatlion described in this specification.

¥arranty Period

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

INSTALLATION

For installation of the module, use four mounting holes located at the corner
of the bezel. The Bezel is nol intended to be used as a cosmetic purpose.

The proper protective cover(lens) over the LCD surface and the proper enclosu-
re are recommended to be allached in order to prevent polarizer surface from
scratching or staining. The transparent opening dimensions of protective co-
ver are recommended Lo be smaller than the viewing area specified in Section 4.

Caution and Handling Precaution

(1) llandling

(a)

(b)

(c)

(d)

(e)

(£
(g)

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

Nole that polarizers are so soft as being easily damaged.

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

If LCD is broken and liquid crystal material flow out, ingestion, inhalation,
or contact with skin should be avoided. I1f liquid crystal material contact
vith skin, wash immediately with alcoliol and rinse thoroughly with water.

The polarizer laminated Lo the LCD and adhesives be attacked by organic
solvent. ¥hen LCD surface become dirly, wipe softly with absorbent cotton wet
vith petroleum benzine.

Refrain from discharge of high electro-static vol tage.

[t will damage CMOS LS! in (he module. So. be sure that person handling
modules, Llools like solering iron, screw driver and wvorking bench are grounded.
Be careful not to be struck by eleclric shock of FL backlight.

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



(2) Storagg
(a) Do not leave Lhe module in high Lemperature, especially in high humidity for
a long time. It is recommended to store the module where the temperature is
in Lhe range of 0°C to 35°C and the humidity is lower than 70%.
(b) Store the module without cxposure to direct sunlight or fluorescent lamp.

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

"3

S

Voo
oy

4 s min

Reset

. 0s min . . Os min

5y
Input signal
ov

. Os min . 0s min

0y

VEE
Minus




(4) Others'

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

(b) Avoid condensation of water, it may cause misoperation or disconnection of
electrode.

(¢) Do not exceed the maximum raling values under Lhe worst probable conditions
taking into account the supply voltage variation, input voltage variation, va-
riation in part constanls, and environmental temparature, etc. otherwise LCD
module may be damaged.

(d) The input current to this LCD module from the system is repuired to limit
its value as listed in Lhe following table. It is bhecause the LCD explained in
this data sheet does nol 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 its peripheral devices in the system when the module is malfunc-
tioning.

¥hen 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 a system
pover supply and the LCD module.

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

Power Required input current to LCD Recommended ratings of
Supply| module from the systiem quick-arching Fuse
Vpp Below 4. 0A O.SA to ]-DA (Fl)
Ves Below 4. 0A 0.5A to 1.0A (F2)
\
-2 05 -



