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(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS | —0.3 /.0 V
Power Supply for LCD Drive VEE—-VSS 0 42.0 vV
Input Voltage V| —0.5 |VDD+0.3 v
Static Electricity — — — — Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
ITEM
OPERATING STORAGE
MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 —20 60
Humidity (Without
. Note 2,4 Note 3,4
Condensation)
Note 1 [CM should be grounded during handling LCM.
Note 2 Ta = 50°C : 85%RH max
Ta > 50°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C
Note 5 Ta at —20°C will be < 48 hrs, at 60°C will be < 120 hrs
Note 4 Background will color change slightly depending on ambient temperature.
That phenomenon is reversible.
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4—1 Optical Char. of Normal Temp. Mode
AT Vop
Cr(Contrast Ratio) o(Viewing Angle)l (Viewing Angle)
ITEM
0°C 25°C 50°C 25°C 25°C
MODE MIN. | TYP. MIN. TYP. MIN. | TYP. MIN. | TYP. MIN. | TYP.
T G - 29 - 20 - 5.5 - 100 — | +45
NOTE NOTE 6 NOTE 5
note:
T:  TRANSMISSIVE
G: NORMALLY BLACK 6 O’CLOCK
AT 3=0" =0
ITEM SYMBOL | CONDITION | MIN. | TYP. | MAX. | UNIT NOTE
0T - 600 | —
Response Time (rise) Tr 25T - 250 - ms NOTE 2
507 - 90 -
0T - 300 | -
Response Time (fall) Tf 25%¢ — 90 - ms NOTE 2
50¢ - 60 -
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4—2 Color of CIE Coordinate
Ta = 25°C
BRIGHTNESS
ITEM SYMBOL CONDITION VALUE (cd/m?) NOTE
X 0.414
Red 12.0
Yy 0.281
X 0.272
Creen 33.7
Color of CIE J p=0", £=0 0.468 ,
. Notes
Coordinate N 0161
Blue 11.5
Yy 0.121
X 0.302
White 75.0
y 0.311
Note¥ Measuring at position 3 on Fig.1 folerance = =0.05
CIE chromaticity diagram
Fig.
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SPECIFICATION

SPEC. NO.
DATE Aug,
SHEET NO.

LM211-0
30, 1999

6/25

(NOTE 1)

Definition of Operation Voltage(Vop)

BRIGHTNESS

100%

CrMax

SELECTED WAVE

100%
NON-SELECTED WAVE

CrMax

BRIGHTNESS

SELECTED WAVE

NON-SELECTED WAVE

Vop

(positive type)

(NOTE 2)

Definition of Response Time(Tr.Tf)

APPLING VOLTAGE

*Conditions

Viewing Angle :
Frame Frequency :
Appling Waveform :

Vop

APPLING VOLTAGE

(negative type)

0
70Hz

I/N duty 1/a bias

Description of Measuring Equipment and Driving Waveforms

NON-SELECTED SELECTED NON-SELECTED NON-SELECTED SELECTED NON-SELECTED
CONDITION | CONDITION - CONDITION CONDITION | CONDITION - CONDITION
\ [ \ ; \ \ [
| l | | l l |
1 | \ e | | \
[ [ [ [ g? [ [ [
2 [ [ [ [~ 2] \ [ [
& N \ \ \ 2 sl | \ [
= S| \ \ \ = S| \ \
g 2| I I I g S| | |
5 [ [ [ [ 5 [ [ [
AT : : 21 : 5
& 1. | | \ & : \ |
\ \ \ \ \ \ %
‘ T ‘ I < |
- e — -
Rise time Fall time Rise time Fall time
(positive type) (negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (¢,9) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(NOTE 3)

TUNGSTEN LAMP BRIGHTNESS CONST. . - .
(Reflectance) SPOT METER TEMP Multiplex Driving ( I/N duty 1/a bias )
(Transflectance) CHAMBER [
o,
_ 2 al
P N (1/a)Vop
p r
/o250 0° LCD (1/a)Vop
/4 | g
g SELECTED
7777777 N WAVE
\ 1/fr
‘ S S I
180° ample Stage (1-2/a)Vop
S L 1/avop
(1—-2/a)Vop J (1/a)Vop
TUNGSTEN LAMP
(Transmittance) 1/¢r)(1/N) |NON—SELECTED
(1/fr)(1/N) WAVE
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(NOTE 4)
Definition of Viewing Direction
12: 00
e
9:00 &uu 0] 3:00
6:00
V
(NOTE 5) AR
Definition of Viewing Angle 12:00
R—L Direction F-R Dil;eotion éEOFg RB‘E;OHOT
@
@ /49/1' O2
FRONT
6:00
*For This Product
F'i R The Viewing Direction Is 6 O'clock
| T So 01 > 02
0= 6.+0:
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
(NOTE 6) Appling Waveform : 1/N duty 1/a bias

Definition of Contrast Ratio (Cr)

—_
o
o
%

BRIGHTNESS

Cr

SELECTED WAVE

A

NON—-SELECTED WAVE

(positive type)

VOLTAGE

Contrast Ratio :

Contrast Ratio :

larger than 2

SELECTED WAVE

NON-SELECTED WAVE

A
jos}
m
=
z
=
=
9
o
« Cr
Vop VOLTAGE
(negative type)
Cr=A/B
*Conditions

Viewing Angle : 0
Frame Frequency :
Appling Waveform :

70Hz
1/N duty 1/a bias
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6. INTERNAL PIN CONNECTION

LCD
Pin No.| Symbol Level Function
1 D7 H/L Display Data
2 D6 H/L Display Data
3 D5 H/L Display Data
4 D4 H/L Display Data
5 D3 H/L Display Data
6 D2 H/L Display Data
7 D1 H/L Display Data
8 DO H/L Display Data
9 VSS — GND
10 VDD - Power Supply for Logic
11 DISP H/L Display Control Signal, H :Display on L :Display off
12 CL2 H/L Data input clock
13 CL1 H/L Input data latch signal
14 FLM H/L Scan start—up signal
15 VSS H/L Power Supply (0OV,GND)
16 VEE - Power Supply for LCD
CCFL
Pin No.| Symbol Level Function
1 H.V — Power Supply for CFL
2 GND - CFL GND

LCD INTERFACE CONNECTOR
FH12—16S—0.5SV (HIROSE)/Suitable FFC :pitch 0.5mm ,width 8.5mm

CCFL CONNECTOR
BHSR —02VS—1 (JST)/Suitable Connector :SM02B—BHSS—1—TB (JST)
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SPEC. NO. :
SPECIFICATION DATE : Aug,

SHEET NO. :

LM211—0
30, 1999
9/25

6. INTERNAL PIN CONNECTION

LCD
Pin No.| Symbol Level Function
1 D7 H/L Display Data
2 D6 H/L Display Data
3 D5 H/L Display Data
4 D4 H/L Display Data
5 D3 H/L Display Data
6 D2 H/L Display Data
7 D1 H/L Display Data
8 Do H/L Display Data
9 VSS — CND
10 VDD . Power Supply for Logic
11 DISP H/L Display Control Signal, H :Display on L :Display off
12 CL2 H/L Data input clock
13 CL1 H/L Input data latch signal
14 FLM H/L Scan start—up signal
15 VSS H/L Power Supply (OV,GND)
16 VEE _ Power Supply for LCD
CCFL
Pin No.| Symbol Level Function
1 H.\V — Power Supply for CFL
2 GND — CFL GND

LCD INTERFACE CONNECTOR
FH12—16S—0.55V (HIROSE)/Suitable FFC :pitch 0.5mm ,width 8.5mm

CCFL CONNECTOR
(JST) /Suitable Connector :SMO2B—BHSS—1-TB (JST)

BHSR

—02Vs—1
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SPEC. NO. :

LM211-0

DATE : Aug, 30, 1999

SHEET NO. : 10/25
7. POWER SUPPLY
VEE Tr
LCM Ri
— 30V
7 =R
VDD
zr + 1 315 R2
~5.20V
VSS
R1T+RZ2+VR=10~20K(
CCFL CCFL
Backlight Inverter
GND
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8—1 INTERFACE TIMING
VDD=5.0V = 10%
Parameter SYMBOL MIN. MAX. UNIT
CLOCK CYCLE TIME teve 50 — ns
CL2 HIGH LEVEL WIDTH towHz 15 — ns
CL2 LOW LEVEL WIDTH towiz 15 — ns
CL1 HIGH LEVEL WIDTH town 25 — ns
CL2 SETUP TIME tscL 100 — ns
CL2 HOLD TIME thel 100 - ns
ClL2 — CL1 RISE TIME tio 5 — ns
CLOCK RISE / FALL TIME ter — — ns
DATA SETUP TIME tos 10 50 ns
DATA HOLD TIME ok 15 _ ns
FLM SETUP TIME trs 30 — ns
DATA HOLD TIME tem 50 - s
FRAME FREQUENCY trm 60 — ns
towH 1
CL1
tscL
tLo tLs tLH tewe
CL2 W
tct | et tcwH2
teve tos toH
DO~D7 LAST DATA TOP DATA L
‘ twpL - tsp
FLM ‘ ‘
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SPEC. NO. : LM211-0
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8—2 TIMING CHART OF INPUT SIGNAL

T=0.0321ms typ

|
o

|
o

CLT

nininlinl LU
DO SEG SEG SEG SEG SEG SEG SEG SEG

? 954~ 953~ >< T~ 9n #ﬂ DATA 954~ 953~ T~ 9n

D7 952 960 8 16 952 960 8 16
FLM | |

- R . Syl

(Reduction)

FLM

240xT

(Reduction)
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ON SEQUENCE
SIGNAL LEVEL
VDD
VDD —— VSS
L L:O~50ms
VDD
SIGNAL VSS
t=20ms
‘ VEE
VEE VSS
t=20ms
VDD
DISPOFF VSS
OFF SEQUENCE
LEVEL SIGNAL
VDD
VSS —— VDD
t:ONSOnE -
VDD
VSS SIGNAL
=0ms
VEE
VSS VEE
=0ms
VDD
VSS DISPOFF

Please maintain the above sequence when turning on and off the power
supply of the module. If DISPOFF is supplied to the module while internal

alternate signal for LCD driving(M) is unstable, DC component will be su—
pplied to the LCD panel. This may cause damage the LCD module.
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SPEC. NO. :

LM211-0

DATE : Aug, 30, 1999

SHEET NO. : 14/25
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DO~D/ are 8 bits transmitted data, where DO is LSB
and D/ i1s MSB.
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NO ITEM CONDITION STANDARD NOTE

High Temp. . Appearance
W Storage 70°C 120K without defect
Low Temp. o0 Appearance
2 Storage ; 20°C | T20HR without defect
High Temp. & 40°C A
‘ . ppearance
3| High Humi | 9nzRH 120AR without defect
Thermal —20°C,30min—25°C.5min Appearance 5
4 Shock — /0°C,20min—=—25°C.5min | ithout defect cycles
(Tcycle)
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Inspection Provision
1.Purpose
The NAN YA inspection provision provides outgoing inspection provision

and its expected quality level based on our outgoing inspection of NAN
YA LCD produces.

2. Applicable Scope
The NAN YA inspection provision is applicable to the arrangement in

regard to outgoing inspection and quality assurance after outgoing.

S.Technical Terms
S5—1 NAN YA Technical Terms

: |
Polarizer |
Glass Plate — | ﬁlﬁ\LCD

Liquid Crystal Sealing Material

4 Outgoing Inspection Provision
Outgoing inspection is according to the product inspection manual.

4—1 Ispection Method
MIL=STD—103D Level T Regular inspection

4—7 Inspection Standard

ltem AQL(%) Remarks
Major Defect Dots Opens 0.4 |faults which
Shorts substantially

lower the

Erroneous operation practicality and

Solder appearance Shorts the initial
Loose purpose difficult
Cracks Display surface cracks to achieve.
REV/DATE RO/ APP CHK BY
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Tablet lineality 0.4
Dimensions Egtemq\ from 0.4
Dimensions
Minor Inside the glass Black spots 0.65 |faults which
Defect Scratches, fareign appear to pose

Polarizing plate

Matter, air bubbles,
and peeling

Dots

Pinhole, deformation

Color tone

Color unevenness

Solder appearance

Cold solder
Solder projections

almost no
obstacle to the
practicality,
effective use,
and operation.

4—5 Inspection Provisions

*Viewing Area Definition

Fig. 1

™ A

*Inspection place to be 500 to

without glaring.
The distance between luminous source(daylight fluorescent lamp

and cool white fluorescent lamp) and a sample to be 30cm to
o0cm.

: /one Viewing Area
B : /one Glass Plate Qut Line

1000 lux illuminance uniformly
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