


Caution

1. This Kyocera LCD module has been specifically designed for use only
in electronic devices in the areas of audio control, office automation,
industrial control, home appliances, etc. The modules should not be
used in applications where module failure could result in physical harm
or loss of life, and Kyocera expressly disclaims any and all liability
relating in any way to the use of the module in such applications.

2. Customer agrees to indemnify, defend and hold Kyocera harmless from
and against any and all actions, claims, losses, damages, liabilities,
awards, costs, and expenses, including legal fees, resulting from or

out of Customer's use, or sale for use, of Kyocera modules inarising
applications.

3. Kyocera shall have the right, which Customer hereby acknowledges, to
immediately scrap or destroy tooling for Kyocera modules for which no
Purchase Orders have been received from the Customer in a two-year
period.
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1. Appl i cat i on

Thi s dat a sheet def i nes t he speci f i cat i on f or a ( 640×R.G. B)×480 dot , STNTransf l ect i ve col or
dot mat ri x t ype Li qui d Cryst al Di spl ay wi t h CFL backl i ght . 『RoHS Compl i ance』

2. Const ruct i on and Out l i ne

( 640×R.G. B)×480 dot s, COB t ype LCD wi t h CFL backl i ght .

Backl i ght syst em : Si de- edge t ype CFL ( 1 t ube) .

I nvert er : Opt i on.
Recommended Invert er : PH-BLC08-K2 (HITACHI MEDIA ELECTRONICS)
or equi val ent .

Pol ari zer : Gl are t reatment .

Addi t i onal ci rcui t : Bi as vol t age ci rcui t , Randomi zi ng ci rcui t , DC-DC convert er

Thi s drawi ng i s showi ng concept i on onl y.

Prot ect i ve resi n

Col or f i l t er

Addi t i onal ci rcui t
Au wi re

Dri ver IC

Backl i ght case Pol ari zer

Backl i ght case

Di f f user
CFL t ube

Li qui d cryst al

Gl ass

BGRBGRBGRBGR
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3. Mechani cal Speci f i cat i ons

ITEM SPECIFICATION UNIT

Out l i ne di mensi ons 179. 3 (W) × 130. 5 ( H) × 6 (D) mm

Ef f ect i ve vi ewi ng area 147. 9 (W) × 111. 4 ( H) mm

Dot number ( 640×R.G. B) (W) × 480 (H) Dot s

Dot si ze 0. 056 (W) × 0. 208 (H) mm

Dot pi t ch 0. 076 (W) × 0. 228 (H) mm

Di spl ay col or *1 Whi t e *2 －

Base col or *1 Bl ack *2 －

Mass 170 g

*1 Due t o t he charact eri st i cs of t he LC mat eri al , t he col or vary wi t h envi ronment al t emperat ure.

*2 Negat i ve- t ype di spl ay

Di spl ay dat a "H" : R. G. B Dot s ON : Whi t e
Di spl ay dat a " L" : R. G. B Dot s OFF : Bl ack

4. Absol ut e Maxi mumRat i ngs

4- 1. El ect ri cal absol ut e maxi mumrat i ngs

ITEM SYMBOL MIN. MAX. UNIT

Suppl y vol t age f or l ogi c VDD 0 6. 0 V

Suppl y vol t age f or LCD dri vi ng VCONT 0 VDD V

Input Si gnal vol t age *1 Vi n 0 VDD+0. 3 V

*1 Input si gnal : CP, LOAD, FRM, DISP, HD0～HD7, LD0～LD7
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4- 2. Envi ronment al absol ut e maxi mumrat i ngs

ITEM SYMBOL MIN MAX UNIT

Operat i ng t emperat ure *1 Top 0 50 ℃

Storage t emperat ure *2 T - 20 60 ℃ＳＴＯ

Operat i ng humi di t y *3 Hop 10 *4 %RH

Storage humi di t y *3 H 10 *4 %RHＳＴＯ

Vi brat i on － *5 *5 －

Shock － *6 *6 －

*1 LCD' s di spl ay qual i t y shal l not be guarant eed at t he t emperat ure range of :
bel ow 0℃ and upper 40℃.

*2 Temp. = - 20℃ ＜ 48 h , Temp = 60℃ ＜ 168 h
St ore LCD panel at normal t emperat ure/humi di t y. Keep i t f ree f romvi brat i on and shock.
LCD panel t hat i s kept at l ow or hi gh t emperat ure f or a l ong t i me can be def ect i ve due t o
t he ot her condi t i ons, even i f t he t emperat ure sat i sf i es st andard.
( Pl ease ref er t o 16. Precaut i ons f or use as det ai l ) .

*3 Non- condensat i on.

*4 Temp. ≦ 40℃, 85％ RHMax.
Temp. ＞ 40℃, Absol ut e Humi di t y shal l be l ess t han 85％RH at 40℃.

*5
Frequency 10～55 Hz Convert ed t o

accel erat i on val ue :
Vi brat i on wi dth 0. 15 mm （0. 3～9 m/s ）2

Int erval 10- 55- 10 Hz 1 mi nut e

2 hours i n each di rect i on X/Y/Z ( 6 hours as t ot al )
EIAJ ED- 2531

2*6 Accel erat i on: 490 m/s
Pul se wi dt h : 11 ms
3 t i mes i n each di rect i on : ±X/±Y/±Z.
EIAJ ED- 2531
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5. El ect ri cal Charact eri st i cs

5- 1. VDD = 3. 3V

VDD = +3. 3V ± 0. 3V, Temp. = 0～50℃

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

Suppl y vol t age f or l ogi c VDD － 3. 0 3. 3 3. 6 V

LCD dri vi ng vol t age *1 0 ℃ 0. 80 － － V
Vop = VCONT

25 ℃ 1. 35 1. 95 2. 55 V

50 ℃ － － 2. 80 V

Input vol t age Vi n "H" l evel 0. 8VDD － VDD V

"L" l evel 0 － 0. 2VDD V

Cl ock f requency ｆcp 4. 03 4. 32 10. 0 MHz

Frame f requency *2 ｆ 70 75 80 HzＦＲＭ

Current consumpt i on IDD － 126 189 mA
f or l ogi c －

Power consumpt i on Pdi sp － 416 624 mW

*1 Maxi mumcont rast rat i o i s obt ai ned by adj ust i ng t he LCD suppl y vol t age ( Vop = VCONT ) f or
dri vi ng LCD.

*2 In consi derat i on of di spl ay qual i t y, i t i s recommended t hat f rame f requency i s set i n t he
range of 70- 80Hz. When you have t o use hi gher f rame and cl ock f requenci es, conf i rmthe LCD' s
perf ormance and qual i t y pri or t o f i nal i zi ng t he f requency val ues: General l y, as f rame and
cl ock f requenci es become hi gher current consumpt i on wi l l get bi gger and di spl ay qual i t y wi l l
be degraded.

*3 Di spl ay hi gh f requency pat t ern, ( see bel ow ) .
VDD = 3. 3V , Vop = VCONT , ｆ = 75 Hz , f cp = 4. 32MHz , Temp. = 25℃ＦＲＭ

Pat t ern:
１ ２ ３ ４ ５ ６ １９２０（ｄｏｔ）

■□■□■□■□■□■□■□■□■□■□１

□■□■□■□■□■□■□■□■□■□■２

■□■□■□■□■□■□■□■□■□■□３

□■□■□■□■□■□■□■□■□■□■：

■□■□■□■□■□■□■□■□■□■□：

□■□■□■□■□■□■□■□■□■□■４７９

■□■□■□■□■□■□■□■□■□■□４８０
（ｄｏｔ）
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5- 2. VDD = 5. 0V
VDD = +5. 0V ± 5%, Temp. = 0～50℃

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

Suppl y vol t age f or l ogi c VDD － 4. 75 5. 0 5. 25 V

LCD dri vi ng vol t age *1 0℃ 0. 80 － － V
Vop=VCONT

25 ℃ 1. 35 1. 95 2. 55 V

50 ℃ － － 2. 80 V

Input vol t age Vi n "H" l evel 0. 8VDD － VDD V

"L" l evel 0 － 0. 2VDD V

Cl ock f requency ｆcp 4. 03 4. 32 16. 0 MHz

Frame f requency *2 ｆ 70 75 80 HzＦＲＭ

Current consumpt i on IDD － 86 129 mA
f or l ogi c *3

Power consumpt i on Pdi sp － 430 645 mW

*1 Maxi mumcont rast rat i o i s obt ai ned by adj ust i ng t he LCD suppl y vol t age ( Vop = VCONT ) f or
dri vi ng LCD.

*2 In consi derat i on of di spl ay qual i t y, i t i s recommended t hat f rame f requency i s set i n t he
range of 70- 80Hz. When you have t o use hi gher f rame and cl ock f requenci es, conf i rmthe LCD' s
perf ormance and qual i t y pri or t o f i nal i zi ng t he f requency val ues: General l y, as f rame and
cl ock f requenci es become hi gher, current consumpt i on wi l l get bi gger and di spl ay qual i t y
wi l l be degraded.

*3 Di spl ay hi gh f requency pat t ern, ( see bel ow ) .
VDD = 5. 0V , Vop = VCONT , ｆ = 75 Hz , f cp = 4. 32MHz , Temp. = 25℃ＦＲＭ

Pat t ern:
１ ２ ３ ４ ５ ６ １９２０（ｄｏｔ）

■□■□■□■□■□■□■□■□■□■□１

□■□■□■□■□■□■□■□■□■□■２

■□■□■□■□■□■□■□■□■□■□３

□■□■□■□■□■□■□■□■□■□■：

■□■□■□■□■□■□■□■□■□■□：

□■□■□■□■□■□■□■□■□■□■４７９

■□■□■□■□■□■□■□■□■□■□４８０
（ｄｏｔ）
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６．Opt i cal Charact eri st i cs

6- 1. Ref l ect i ve mode
Measuri ng Spot = φ6mm , Temp. = 25℃

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

Ri se Tr θ=φ=θ － 200 300 ms
Response Ti me

Down Td θ=φ=θ － 150 250 ms

Cont rast rat i o CR θ=φ=θ 4. 5 9. 0 － －

Ref l ect ance ρ － 5. 0 10. 0 － %

Opt i mumcont rast i s obt ai ned by adj ust i ng t he LCD dri vi ng vol t age( Vop) whi l e at t he vi ewi ng
angl e of θ = φ = 0°.

6- 2．Transmi ssi ve mode
Measuri ng Spot = φ6㎜ , Temp. = 25℃

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

Ri se Tr θ=φ=0° － 200 300 ms
Response t i me

Down Td θ=φ=0° － 150 250 ms

Vi ewi ng angl e range Upper － 40 － deg.
θ

Lower － 30 －
CR≧2

Lef t － 50 － deg.
φ

Ri ght － 50 －

Cont rast rat i o CR θ=φ=0° 12. 5 25. 0 － －
2Bri ght ness L IL=5. 0mA 15. 0 30. 0 － cd/m

Chromat i ci t y Red x 0. 36 0. 41 0. 46
coordi nat es θ=φ=0°

y 0. 23 0. 28 0. 33

Green x 0. 23 0. 28 0. 33
θ=φ=0°

y 0. 31 0. 36 0. 41
－

Bl ue x 0. 15 0. 20 0. 25
θ=φ=0°

y 0. 16 0. 21 0. 26

Whi t e x 0. 24 0. 29 0. 34
θ=φ=0°

y 0. 25 0. 30 0. 35

Opt i mumcont rast i s obt ai ned by adj ust i ng t he LCD dri vi ng vol t age( Vop) whi l e at t he vi ewi ng
angl e of θ = φ = 0°.
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6- 3. Def i ni t i on of Vop

6- 4. Def i ni t i on of response t i me

6- 5. Def i ni t i on of vi ewi ng angl e

+X

+Y+Y

+X

φ＝0°

-X -X

+φ-φ

θ＝0°

-Y-Y

+θ -θ

( θ di rect i on ) ( φ di rect i on )
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6- 6. Measurement method of ref l ect ance

6- 7. Def i ni t i on of Cont rast ( Ref l ect i ve Mode)

Ref l ect i on Bri ght ness at al l pi xel s "Whi t e"
CR( Cont rast ) =

Ref l ect i on Bri ght ness at al l pi xel s " Bl ack"

6- 8. Def i ni t i on of Cont rast ( Transmi ssi ve Mode)

Bri ght ness at al l pi xel s "Whi t e"
CR( Cont rast ) =

Bri ght ness at al l pi xel s " Bl ack"

6- 9. Def i ni t i on of Ref l ect ance:

Measured Ref l ect i on Bri ght ness
ρ( Ref l ect ance) = × 100(%)

Ref l ect i on Bri ght ness agai nst St andard Whi t e Board

6- 10. Measuri ng poi nt s
160×3 320×3 480×3 ( dot )

1 4
120 ○ ○

3
240 ○

2 5
360 ○ ○

( dot )
1) Rat i ng i s def i ned as t he average bri ght ness i nsi de t he vi ewi ng area.
2) 30 mi nut es af t er CFL i s t urned on. ( Ambi ent Temp. = 25℃)
3) The i nvert er shoul d meet t he eccent ri c condi t i ons;
- Si ne, symmet ri c wavef ormwi t hout spi ke i n posi t i ve and negat i ve.

4) Measuri ng Invert er : PH-BLC08-K2(HITACHI MEDIA ELECTRONICS)

θ＝２５°

Di rect i on of det ect i on l i ght

θ

Di rect i on of i nci dent l i ght

- X

+Y

+X

-Y
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７. Ci rcui t Bl ock Di agram
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7- 1. Power suppl y

VCONT

Vop
ＫＨＳ０７２ＶＧ１Ａ

+0. 8V～2. 8V
+3. 3V VDD
or
+5. 0V

VSS



- 11 -

8. Int erf ace si gnal s

8- 1. LCD

PIN№ SYMBOL DESCRIPTION LEVEL
1 LD4 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
2 VSS GND ―
3 LD5 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
4 FRM Synchronous si gnal f or dri vi ng scanni ng l i ne H
5 LD6 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
6 LOAD Dat a si gnal l at ch cl ock H→ L
7 LD7 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
8 VSS GND ―
9 VSS GND ―
10 CP Dat a si gnal shi f t cl ock H→ L
11 LD0 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
12 VCONT LCD adj ust vol t age ―
13 LD1 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
14 VDD Power suppl y f or l ogi c ―
15 VSS GND ―
16 VDD Power suppl y f or l ogi c ―
17 LD2 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
18 DISP Di spl ay cont rol si gnal H(ON) , L(OFF)
19 LD3 Di spl ay dat a（Lower col umn） H(ON) , L(OFF)
20 NC No connect ―
21 VSS GND ―
22 HD3 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
23 HD4 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
24 HD2 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
25 HD5 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
26 HD1 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
27 VSS GND ―
28 HD0 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
29 HD6 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)
30 VSS GND ―
31 HD7 Di spl ay dat a（Upper col umn） H(ON) , L(OFF)

LCD si de connect or ： DF9B- 31P- 1V( 32) ( HIROSE)
Recommended mat chi ng connect or ： DF9B- 31S- 1V( 32) ( HIROSE)

8- 2. CFL

PIN№ SYMBOL DESCRIPTION
1 HOT Invert er out put hi gh vol t age si de
2 NC ―
3 COLD Invert er out put l ow vol t age si de

LCD si de connect or ： BHR- 03VS- 1 ( JST)
Recommended mat chi ng connect or ： SM02- ( 8. 0) B-BHS- 1 ( JST)

： SM02- ( 8. 0) B-BHS- 1- TB( LF) ( SN) ( JST)・・・(RoHS)
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９. Int erf ace Ti mi ng Chart

LOAD

CP

D7 G638 R1 B3 G638 R1

D6 B638 G1 R4 B638 G1

D5 R639 B1 G4 R639 B1

D4 G639 R2 B4 G639 R2

D3 B639 G2 R5 B639 G2

D2 R640 B2 G5 R640 B2

D1 G640 R3 B5 G640 R3

D0 B640 G3 R6 B640 G3

FRM
CP × ( 640×R.G. B) / 8 pul ses

LOAD

×1 ×2 ×240 ×1

HD0～HD7

×241 ×242 ×480 ×241

LD0～LD7

FRM

* The cycl e of l oad si gnal shoul d be st abl e and cont i nuousl y appl i ed wi t hout i nt errupt i on.
* The above-ment i oned t i mi ng chart shows a ref erence t o set up a LCDmodul e, not an el ect ri cal
rat i ng.
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10．Dat a and Screen

CHIP AREA

Y1 Y2 Y3 ･･･ Y640
C X1
H ･ HD7 HD6 HD5 HD4 HD3 HD2 HD1 HD0 HD7 HD2 HD1 HD0
I ･ R1 G1 B1 R2 G2 B2 R3 G3 B3 R640 G640 B640
P ･

･
X240

A X241
R ･
E ･
A ･ LD7 LD6 LD5 LD4 LD3 LD2 LD1 LD0 LD7 LD2 LD1 LD0

･ R1 G1 B1 R2 G2 B2 R3 G3 B3 R640 G640 B640
X480

CHIP AREA
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11. I nput Ti mi ng Charact eri st i cs

t rCP t f CP
tWCLH tWCLL tCCL

CP

tDS tDH
DATA

CP

l ast 1st 1st
tCL t LC

tWLPH
tLCL

LOAD

tWLPL
t r t f

t FS t FH
FRM
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11- 1. Swi t chi ng charact eri st i cs ( VDD = 3. 3V)

Input Charact eri st i cs ； VDD = +3. 3V ± 0. 3V, Temp. = 0～50 ℃

ITEM SYMBOL MIN. MAX. UNIT

CP Cycl e *1, *2 tCCL 100 － ns

CP "H" Pul se Wi dt h *2 tWCLH 40 － ns

CP "L" Pul se Wi dt h *2 tWCLL 40 － ns

CP Ri se Up Ti me *2 t rCP － 30 ns

CP Fal l Down Time *2 t f CP － 30 ns

Dat a Set Up Ti me tDS 30 － ns

Dat a Hol d Ti me tDH 20 － ns

LOAD "H" Pul se Wi dt h tWLPH 100 － ns

LOAD "L" Pul se Wi dt h tWLPL 4900 － ns

LOAD Cycl e *3 t LCL 5000 － ns

CP→LOAD Del ay Ti me tCL 0 － ns

LOAD→CP Del ay Ti me *4 t LC 200- tWLPH － ns

Input Si gnal Ri se Up Ti me t r － 30 ns

Input Si gnal Fal l Down Time t f － 30 ns

FRMDat a Set Up Ti me t FS 100 － ns

FRMDat a Hol d Time t FH 30 － ns

*1 CP Cycl e i s adj ust so t hat FRMsi gnal i s 75Hz.

*2 The f ormul a of condi t i on
① t rCP + t f CP ≦ tCCL - ( tWCLH+ tWCLL)
② t rCP, t f CP ≦ 30 ns

Pl ease use on condi t i on t hat ①,② are f i l l ed.

*3 LOAD Cycl e i s const .

*4 t LC ≧ 0
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11- 2. Swi t chi ng charact eri st i cs ( VDD = 5. 0V)

Input Charact eri st i cs ； VDD = +5. 0V ± 5%, Temp. = 0～50 ℃

ITEM SYMBOL MIN. MAX. UNIT

CP Cycl e *1, *2 tCCL 62 － ns

CP "H" Pul se Wi dt h *2 tWCLH 25 － ns

CP "L" Pul se Wi dt h *2 tWCLL 25 － ns

CP Ri se Up Ti me *2 t rCP － 30 ns

CP Fal l Down Time *2 t f CP － 30 ns

Dat a Set Up Ti me tDS 25 － ns

Dat a Hol d Ti me tDH 20 － ns

LOAD "H" Pul se Wi dt h tWLPH 50 － ns

LOAD "L" Pul se Wi dt h tWLPL 370 － ns

LOAD Cycl e *3 t LCL 420 － ns

CP→LOAD Del ay Ti me tCL 0 － ns

LOAD→CP Del ay Ti me *4 t LC 200- tWLPH － ns

Input Si gnal Ri se Up Ti me t r － 30 ns

Input Si gnal Fal l Down Time t f － 30 ns

FRMDat a Set Up Ti me t FS 100 － ns

FRMDat a Hol d Time t FH 30 － ns

*1 CP Cycl e i s adj ust so t hat FRMsi gnal i s 75Hz.

*2 The f ormul a of condi t i on
① t rCP + t f CP ≦ tCCL - ( tWCLH+ tWCLL)
② t rCP, t f CP ≦ 30 ns

Pl ease use on condi t i on t hat ①,② are f i l l ed.

*3 LOAD Cycl e i s const .

*4 t LC ≧ 0



- 17 -

１２．Suppl y Vol t age Sequence Condi t i on

Al ways f ol l ow the power suppl y ON / OFF sequence as speci f i ed bel ow.
Unl ess you f ol l ow the power suppl y ON / OFF sequences, dri vi ng ci rcui t i n t he LCDmay
i rreparabl y break and / or DC vol t age may be suppl i ed t o t he LCD. DC vol t age i nduces
i rreversi bl e el ect rochemi cal react i ons on t he screen and reduce LCD l i f e.

VDD

0s MIN. 0s MIN.

Input Si gnal

0s MIN. *1 0s MIN.

DISP

*1 DONOT re- st art dri vi ng t he LCD wi t hi n 500ms af t er once t urni ng of f DISP si gnal .

* I nput si gnal : CP, LOAD, FRM, VCONT, HD0～HD7, LD0～LD7

* The above sequence shoul d be desi gned as t o keep each normal f i gure on condi t i on t hat
l i qui d cryst al modul e i s l oaded on your syst em.

* Cont rol t he suppl y vol t age sequence not t o f l oat al l si gnal l i ne when t he LCD panel i s
dri vi ng.
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13. Backl i ght Charact eri st i cs

CFL rat i ngs

Temp. = 25℃

ITEM SYMBOL MIN. TYP. MAX. NOTE

St art i ng di scharge Vol t age － － 935 Vrms. 0 ℃
*1 VS

－ － 650 Vrms. 25 ℃

Di schargi ng t ube current *2, *3 IL 2. 0mArms. 5. 0mArms. 6. 0mArms. －

Di schargi ng t ube vol t age VL － 385Vrms. － －

Operat i ng l i f e *4 T 25, 000h 40, 000h － －
IL=5. 0 mArms.

Operat i ng f requency F 20 kHz － 100 kHz －

*1 The Non- l oad out put vol t age ( VS) of t he i nvert er shoul d be desi gned t o have some margi n,
because VS may i ncrease due t o t he l eak current whi ch may be caused by wi ri ng of CFL cabl es.
( Ref erence val ue : ( 1, 216 Vrms MIN. )

*2 We recommend that you shoul d set t he di schargi ng t ube current at l ower t han t ypi cal val ue so
as t o prevent t he heat accumul at i on of CFL t ube f romdet eri orat i ng a perf ormance of t he LCD.

*3 Do not appl y more t han 6. 0mA di schargi ng t ube current .
Because CFL maybe broken due t o over current .

*4 When t he i l l umi nance or quant i t y of l i ght has decreased t o 50％ of t he i ni t i al val ue,
average l i f e t i me of CFL wi l l be decreased when LCD i s operat i ng at l ower and hi gher
t emperat ure.
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14．Lot Number Ident i f i cat i on

The l ot number shal l be i ndi cat ed on t he back of t he backl i ght case of each LCD.

ＫＨＳ０７２ＶＧ1ＡＢ－Ｇ００ □ □－□ □

DATE
MONTH
YEAR

YEAR 2006 2007 2008 2009 2010 2011

CODE ６ ７ ８ ９ ０ １

MONTH JAN. FEB. MAR. APR. MAY JUN.

CODE １ ２ ３ ４ ５ ６

MONTH JUL. AUG. SEP. OCT. NOV. DEC.

CODE ７ ８ ９ Ｘ Ｙ Ｚ

15. Warrant y

15- 1. Incomi ng i nspect i on

Pl ease i nspect t he LCD wi t hi n one month af t er your recei pt .

15- 2. Product i on Warrant y

Kyocera warrant s i t s LCDs f or a peri od of 12 months af t er recei pt by t he purchaser,
and wi t hi n t he l i mi t s speci f i ed. Kyocera shal l , by mutual agreement , repl ace or rework
def ect i ve LCDs that are shown t o be Kyocera' s responsi bi l i t y.
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16．Precaut i ons f or use

16- 1. Inst al l at i on of t he LCD

1. Pl ease ground ei t her of t he mount i ng ( screw) hol es l ocat ed at each corner of an LCDmodul e,
i n order t o st abi l i ze bri ght ness and di spl ay qual i t y.

2. A t ransparent prot ect i on pl at e shal l be added t o prot ect t he LCD and i t s pol ari zers.
3. The LCD shal l be i nst al l ed so t hat t here i s no pressure on t he LSI chi ps.
4. The LCD shal l be i nst al l ed f l at , wi t hout twi st i ng or bendi ng.
5. The di spl ay wi ndow si ze shoul d be t he same as t he ef f ect i ve vi ewi ng area.
6. In case you use out si de f rame of ef f ect i ve vi ewi ng area as outward appearance of your
product , unevenness of i t s outward appearance i s out of guarant ee.

7. Do not pul l t he CFL l ead wi res and do not bend t he root of t he wi res. Housi ng shoul d be
desi gned t o prot ect CFL l ead wi res f romext ernal st ress.

8. When you at t ach or det ach a connect or, do not make any st ress such as a warp and a twi st
t o t he LCD. Ext remel y st rong st ress may det eri orat e a di spl ay qual i t y l i ke t he LCD crack
or l i ne mi ssi ng et c.

9. Thi s Kyocera LCDmodul e has been speci f i cal l y desi gned f or use i n general el ect roni c
devi ces, but not f or use i n a speci al envi ronment such as usage i n an act i ve gas.
Hence, when the LCD i s supposed t o be used i n a speci al envi ronment , eval uat e t he LCD
thoroughl y bef orehand and do not expose t he LCD to chemi cal s such as an act i ve gas.

16- 2. St at i c El ect ri ci t y

1. Si nce CMOS ICs are mount ed di rect l y ont o t he LCD gl ass, prot ect i on f rom
st at i c el ect ri ci t y i s requi red. Operat i on shoul d wear ground st raps.

16- 3. LCD Operat i on

1. The LCD shal l be operat ed wi t hi n t he l i mi t s speci f i ed. Operat i on at val ues out si de of
t hese l i mi t s may short en l i f e, and/or harmdi spl ay i mages.

2. Adj ust " LCD dri vi ng vol t age" t o obt ai n opt i mumvi ewi ng angl e and cont rast .
3. Operat i on of t he LCD at t emperat ure bel ow the l i mi t speci f i ed may cause i mage degradat i on
and/or bubbl es. I t may al so change t he charact eri st i cs of t he l i qui d cryst al .
Thi s phenomenon may not recover. The LCD shal l be operat ed wi t hi n t he t emperat ure l i mi t s
speci f i ed.

16- 4. St orage

1. The LCD shal l be st ored wi t hi n t he t emperat ure and humi di t y l i mi t s speci f i ed.
St ore i n a dark area, and prot ect ed t he LCD f romdi rect sunl i ght or f l uorescent l i ght .

2. Al ways st ore t he LCD so t hat i t i s f ree f romext ernal pressure ont o i t .

16- 5. Screen Surf ace

1. DONOT st ore i n a hi gh humi di t y envi ronment f or ext ended peri ods. Image degradat i on,
bubbl es, and/or peel i ng of f of pol ari zer may resul t .

2. The f ront pol ari zer i s easi l y scrat ched or damaged. Prevent t ouchi ng i t wi t h
any hard mat eri al , and f rombei ng pushed or rubbed.

3. The LCD screen may be cl eaned wi t h a sof t cl ot h or cot t on pad. Met hanol , or
I sopropyl Al cohol may be used, but i nsure t hat al l sol vent resi due i s removed.

4. Wat er may cause damage or di scol orat i on of t he pol ari zer. Cl ean any condensat i on or
moi st ure f romany source i mmedi at el y.

5. Al ways keep t he LCD f ree f romcondensat i on duri ng t est i ng.
Condensat i on may permanent l y spot or st ai n t he pol ari zers.
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17．Rel i abi l i t y Dat a / Envi ronment al Test

TEST TEST TEST RESULT
ITEM CONDITION TIME

Hi gh Temp. 70℃ 240 h Di spl ay Qual i t y : No def ect
Atmosphere Di spl ay Funct i on : No def ect

Current Consumpt i on : No def ect

Low Temp. Bubbl e : None
Sol i d Cryst al l i zat i on of

Low Temp. - 20℃ 240 h Li qui d Cryst al : None
Atmosphere Di spl ay Qual i t y : No def ect

Di spl ay Funct i on : No def ect
Current Consumpt i on : No def ect

Di spl ay Qual i t y : No def ect
Hi gh Temp. 40℃ 240 h Di spl ay Funct i on : No def ect
Humi di t y 90%RH Peel - of f of Organi c
Atmosphere Seal i ng : None

Current Consumpt i on : No def ect

Di spl ay Qual i t y : No def ect
Temp. Cycl e - 20℃ 0. 5 h 10 cycl es Di spl ay Funct i on : No def ect

R. T. 0. 5 h Peel - of f of Organi c
70℃ 0. 5 h Seal i ng : None

Bubbl e on Cel l : None

Hi gh Temp. 50℃ 500 h Di spl ay Qual i t y : No def ect
Operat i on Vop Current Consumpt i on : No def ect

* Each t est i t emuses a t est LCD onl y once. The t est ed LCD i s not used i n any other t est s.

* The LCD i s t est ed i n ci rcumst ances i n whi ch t here i s no condensat i on.

* The t est ed LCD i s i nspect ed af t er 24 hours of st orage at roomt emperat ure and roomhumi di t y
af t er each t est i s f i ni shed.

* The rel i abi l i t y t est i s not an out - goi ng i nspect i on.

* The resul t of t he rel i abi l i t y t est are f or your ref erence purpose onl y.
The rel i abi l i t y t est i s conduct ed onl y t o exami ne t he LCD' s capabi l i t y.
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Visuals specification

1)Note

Item Note

General 1.When defects specified in this Inspection Standards are

inspected, operating voltage(Vop) shall be set at the

level where optimized contrast is available.

Display quality is applied up to effective viewing area.

(Bi-Level INSPECTION)

2.This inspection standard about the image quality shall be

applied to any defect within the effective viewing area

and shall not be applicable to outside of the area.

3.Should any defects which are not specified in this

standard happen, additional standard shall be determined

by mutual agreement between customer and Kyocera.

4.Inspection conditions

Luminance : 500 Lux minimum .

Inspection distance : 300 mm (from the sample)

Temperature : 25 r 5 ͠

Direction : right above

Definition of Inspection Pinhole, Bright spot The color of a small area is

item Black spot, Scratch different from the remainder.

Foreign particle The phenomenon does not change

with voltage.

Contrast variation The color of a small area is

different from the remainder.

The phenomenon changes with

voltage.

Polarizer ( Scratch, Scratch, Bubble and Dent in the

Bubble, Dent ) polarizer which can be observed

in on / off state.
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2)Standard

Inspection item Judgement standard

Pinhole, Bright spot
Black spot,
Foreign particle

㨎

a

d = ( a + b ) / 2

Category Size (mm) Acceptable number

A d ҇ 0.2 neglected

B 0.2 㧨 d ҇ 0.3 5

C 0.3 㧨 d ҇ 0.5 3

D 0.5 㧨 d 0

Scratch,Foreign particle

W

L

Width (mm) Length (mm) Acceptable No.

A W ҇ 0.03 neglected

B L ҇ 2.0 neglected

C 0.03㧨 W ҇ 0.1 2.0 㧨 L ҇ 4.0 3

D 4.0 㧨 L 0

E 0.1 㧨 W According to
' Circular '

Contrast variation

㨎

㨍
d = ( a + b ) / 2

Category Size (mm) Acceptable number

A d ҇ 0.5 neglected

B 0.5 㧨 d ҇ 0.7 3

C 0.7 㧨 d 0
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Inspection item Judgement standard

Polarizer ( Scratch, (1) Scratch W

Bubble, Dent )

L

Width (mm) Length (mm) Acceptable No.

A W ҇ 0.1 neglected

B L ҇ 5.0 neglected

0.1 㧨 W ҇ 0.3

C 5.0 㧨 L 0

D 0.3 㧨 W 0

(2)Bubble ( dent )

㨎

㨍

d = ( a + b ) / 2

Category Size (mm) Acceptable number

A d ҇ 0.2 neglected

B 0.2 㧨 d ҇ 0.3 5

C 0.3 㧨 d ҇ 0.5 3

D 0.5 㧨 d 0


