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1. General Specifications:

1.1 Display type: COLOR STN
1.2 Display color**:
Display color: 4K COLOR
Background**  Black (Red, Green, Blue dots are off state)
1.3 Polarizer mode:  Transflective/Negative
1.4Viewing Angle.  6:00
1.5 Driving Method: 1/97 Duty 1/8 Bias
1.6 Backlight Type:  LED (2 LAMPYS)
Backlight Color: WHITE
1.7 Controller: AR3301-09
1.8 Data Transfer: Parallel
1.9 Operating Temperature: -20 +70
Storage Temperature: -30 +80
1.10 Power Supply Voltage: VDD=2.65V
1.11 LCD Operating Voltage:  VLCD=9.75V
1.12 Outline Dimensions:  Refer to outline drawing on next page

1.13 Dot Matrix: 128x 3 (RGB)x 128 Dots
1.14 Dot Size: 0.215(R+G+B)x 0.215(mnr)
1.15 Dot Pitch: 0.225x 0.225 (mn)

1.16 Weight: TBD*®

*1 Color toneis dightly changed by temperature and driving voltage.
*2 Color tone will be changed by backlight.
*3TBD: To Be Determined.



2. Outline Drawing
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3. Absolute Maximum Ratings Ta=25
Item Symbol Min. Max. | Unit Remark
Power Supply Voltage | Vobo Vss | -0.3 +4.0
Vv
LCD Driving Voltage Vicop TBD | +20.0
Operating Temperature
Range Top -20 +70
No
Storage Temperature Condensation
Range Tsr -30 +80




4. Electrical Specificationsand Instruction Code

4.1 Electrica characteristics Vss=0V, Ta=25
ltem Symbol Min. Typ. Max. Unit
Supply Voltage
. Vob-V
(Logic) DD-V'SS 2.8 3 3.3 \Y
Supply Voltage VEee i 265 _ vV
Supply Voltage
\Y - -
(LCD Drive) - 9.75 v
: VIH
High 0.8V . Vv Vv
Input Vpp=3.0 bb bb
Signa
Voltage Vi
Low 0 - \%
VDD:3-O 0.2 VDD
Supply current lop
Lo i TBD i A
(Logic) (Voo- Vss=3.0V)
Operating current lop ] TBD ] mA
Supply Voltage Vi e v
(LED) - 5 -
Supply current mA
(LED) | ep - 30.0 40




4.2 Interface Pin Funtion

Pin No. Symbol Description
1 VEE VEE level pin for LCD boost driving
2 VDD VoD level pin for logic driving
3 SEL 68 CPU inter face selection port
4 Vss Ground level pin
5 /IRD(E) Read cortrol input pin
6 D7
7 D6
8 D5
2 e Data bus
10 D3
11 D2
12 D1
13 DO
14 ICS Chip select input pin for main LCD
15 RS Register select pin
16 /RESB Reset signal input pin
17 /WR Write control input pin
18 VSS Ground level pin
19 CA LED LED back light for main LCD(Cathode)
20 CA LED LED back light for main LCD(Cathode)
21 AN_LED All LED back light(Anode)




4.3 Interface Timing Chart

Data Write to Display RAM and Control Register

The data write to display RAM and Control Register use almost same
procedure.. It is determined by the state of RS.
RS="L": display RAM data
RS="H": control register data
Incaseof the 80-damily MPU, the data is written at the rising edge of WRB. In
case of the 68-family MPU, the data is written at the falling edge of signal E.
Data write operation

DO~D7(D0~D15) (Dete0)—Dated ) Datedy—(Datasy—(patady— H—

WRB L 1 I = [ [

RS

Writeto which Write to control register | Writeto display RAM

Internal Register Read

In case of display RAM read operation ,need dummy read one time. The
designated address data are not output to the read gperation immediately after
the address set to AX or AY register, but Dummy read is always required one
time after address set and writer cycle.

WRB  —

PODTRODLY) i (o Y <t (i)

Addressset (AX,AY) Dummy Read  DataRead DataRead DataRead
Address=n Address=n Address=n+1  Address=n+2

RDB
I I S R

RS




4.4 |nstruction code

Control Register Table (Bank 0)

Pins{for 80-family) & Bank Address & Code
Control Register  |CSH RS |wRHRDEJREZRE1REN] D7 | D6| 05| D4 | D3| D2| D1] DD Function
X Address Eat of X direction Address
{Lowernibble} [OH] O | 1 [0 [ 1§ 0[O0 0| 0] 0] 0 |AX3AXZAX AXD| indsplay RAM
X Address Set of X direction Address
(Uppernibble}) [1H] 0 | 1 [0 (1 J 0[O0 OO0 [0 0] 1 |AX3AXZAKT AXD indsplay RAM
Y Address Sel ol ¥ direction Address
{Lowernibble}[2H] O | 1 [0 [ 1 0[O0 ] OO0 1|0 |AY3AY2AYAYD] indsplay RAM
Y Address Set of ¥ direction Address
(Uppernibble}) [3H] O [1 [0 [ 1 J O[O0 [0 J 0| 0|11 |A¥TAYSAYS Avd] indesplay RAM
Display start address Set address of display RAM
{Lowernibble) [4H] O [ 1 |0 (10| 0|0 fJ0O[1]0] 0 [LA3LAZLA1 LAD] making commaon staring line display
Display starl address Sel address of display RAM
{(Uppernibble)[BH] O | 1 |0 (1010 |00 Q0O [ 1]0] 1 |LAT LAG LAS Lad] making common staring line display
In-line alternation Sat the number of atternated
{Lowernibble} [6H] O | 1 [0 [ 1 0[O0 ] O QO [ 1] 1] 0[N3 N2 N1 NO| reverssling
in-line alternation Eat the number of afternated
(Uppernibble) [FH] 0 [ 1 [0 (1 0000001 ]1]1|NT NE NS N4|reverseline
Dlsptay.contol {1} J T W T AT .
ALLOM: Al di
BHl o |1 |o|1]o|loflo]l1|o|o]|o|Fromodon|orr DNMFFT&;‘;_E:@”WF g
Display control (2} SW REV: Display normalireverse
MLIN: n lime revarse condrol
BHY g |1 |ol1lololol1]|o]|o]| 1 |reviunar|rer Eg;g;‘:ﬂﬁf::ﬂ‘:;ﬁgggg
Increment control WIN; Select window,
AW Select increment mode
[AVJ o|l1]o]1]ojo]o]1]|0] 1|0 wiNam Ay ax|ALYincrement AXLX increment
AMPON: Internal AMP.
Fip il H‘J ANEYHA. O HALT: Power saving o
BHl o |1 ]o]|1]o|ofo]1]0]1|1]|on|Lir|on|ac oo Seostngccuton
LCD Duty Ratio H'J SelLCD drive duly ralio
[CHHO]1[0|1]O0]0j0f1[1]0][0 |DS30S52051D50
Booster Sat number of bocsting stap for
[DHJ ol1]lol1Jofloflo]1]1]0]1]:zMuzvuvug booster crui
Bias ratio control Set blas ratio
[EHlO[1]oj1Jolo0fof1]1]1]0]|% B2 B1 BO|forLCD driving voitage
Register Access Contral 5 TETO: Tor LSI test, musl sel 1o 07
[FHl O [ 1|01 (0o [0fomMy 1] 1] 1[1]|T0REARENREDN RE: set register bank number

Mote: The “=" mark means “don’t care”.
Parentheses [ ] shows address for control register.




Control Register Table (Bank 1)

Pins(for 80-family) & Bank Address & Code
Control Register c5H RS [wrHRDe[REZRE1REN| D7 | D6 | D5 [ D4 D3| DZ! 0 | Do Function
Gradation palette ADMAS PRO3) PR PADYY PAOY Set the number of Gradation
(Lower nibble)[OH] 0 |1 | o |1 Jolo | 1] 0] 0] 0] 0 |passraazras reso| Palatte ANPS=0)ABPS=1)
Gradation palette ANAS rand| Set the numbser of Gradation
{Uppernibble)[1H] o [ 1 [ o [1 oo 1 oo ]o] 1|45 Palette AWPS=0)ABFS=1)
Gradation palette A1/A9 Pat3 PR 12 PAY Fatd| Set the number of Gradation
(Lowernibble)[2H] O |1 [0 (1] O JO |1 ]D]| 0] 1|0 |Paozreazpranr Pago| Palette A1(PS=0)ASPS=1)
(Gradation palette A1/49 ratal| Set the number of Gradation
{(Uppernibble) [3H] o [ 1 o |1 oo |1 ]o| o 1)1 ]:]4]4 paao Palatte A1{PS=0)APS=1)
Gradation palette AZA10 Pag P Paz PAz| Set the number of Gradation
(lLowernibble)[4H]l 0 |1 [0 [ 1 J O] 0 |1 ]0] 1] 0] 0 [PacasPaiePaomPaicl Palstte A2(PS=00A10(PS=1)
(Gradation palette A2/A10 ez Set the number of Gradation
{Uppernibble)[SHl 0 | 1 [ e |1 oo 1 o1 ]| o] 1 [:]:s]% | Palete A2PS=0VA10{PS=1)
Gradation palette A3ia11 P Paaz PAt Pean| Set the number of Gradation
(Lowernibble)[6H] 0 |1 | o |1 Jojao |1 ]o] 1] 1] 0 |Panspanzrampunl Palote AJPS=0)ATI[PS=1)
Gradation palette A3/411 raz4| Set the number of Gradation
(Uppernibble) [FTH 0 | 1 | o [ 1 Jo @ |+ Qo[ 1 [ 1] 1] P Palstte AAPS=0A1{PS=1)
Gradation palette Ad/412 PasH PA4Z PA4 1 PAs0l| Set the number of Gradation
(Lowernibble) [BH) @ |1 [ Q@ [1 0@ |1 |1 |0 [0 0 [PaeapiezPafan) Palette APS=0)A12(P5=1)
Gradation palette A4/A12 Poadll Set the number of Gradation
(Uppernibble)[9H)] O 11 [0 [ 1 Q0@ |1 1[0 |01 |#[%] % s Palatte A4PS=00A12(PS=1)
Gradation palette A5/A13 Pass e Fantl past| Set the number of Gradation
{Lowernmbble}[AH] 0 | 1 |0 |1 J 0] O |11 [0[1]0 [PumpiseRunpfue Palette ANPS=0AT13(P5=1)
(Gradation palette AS/A13 Fasd)| Set the number of Gradation
{Uppernibble) [BH] 0 | 1 |o [ 1 Jo o1 1|0 | 1] 1 |u]4]4 |pandPalete A5PS=0)/A13{PS=1)
Gradation palette AGAT4 Pea Prszl PAE PGl Set the number of Gradation
(Lowernibble)[CHl 0 |1 [ o |4 Jo [0 |1 ]4]1]0]|0 [Pasapaazeasraan Palette ABPS=00A14(PS=1)
Gradation palette AB/A14 rag4l| Set the number of Gradation
(Uppernibble) [OH) 0 | 1 Ja [ 1 Qo]0 |1 04 [ 1[0 |1 |45 el Palette ABPSS0VA14(PS=1)
Register Access Control 5 TSTO: for LSItest, must set to 0" |
[FH @ | 1 o1 Jejotor) 1| 1| 1] 1|70 |RE2|RE1|RED| RE: sel ragister hank number

Mote: The "4+" mark means "don’t care”™,
Parentheses [ ] shows address for control register,
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Control Register Table (Bank 2)

Pins{for 80-family) & Bankl Address & Code
Control Register  |CSH RS |wrdroajREZRERED D7 [ D[ Cs[ D4 D3] D2 D1 | DO Function
Gradation palatte AT/A15 pora a2 pary Paral Set the number of Gredation
(Lowernibble)[OH] 0 [ 1 o 1 o1 o fo]o]| 0|0 Pasprasraspees Palette ATIPS=00A15PS=1)
Gradation palatte A7A15 Fars| Set the number of Gradation
{Uppernibbled[iH]l o |1 o |1 Jo |1 ]ofolo]o| 1] ]| el Paste ATIPSS0UATSPS=1)
Gradation palette BO/BS Feny o RO aggnd Set the number of Gradation
(Lower nibble)[2H] 0 | 1 (o |1 Jo 1[0 fao]o| 1|0 |rea3reazFes Pean| Palette BOPS=0NBEIPS=1)
Gradation palette BO/BS Peaal Set the number of Gradation
{Uppernibble)[3H] 0 | 1 [ o |1 ]o |1 lofolo]| 1|1 ]| |reea| Palette BOPS=0NBSIPS=1)
Gradation palette B1/89 PE1y FEw PRV ERID] Set the number of Gradation
{Lowernibble)[4H] 0 |1 (o1 Jo {1 [0 fo| 10| 0 |resareszran Peso| Palette B1(PS=0NBRPS=1)
Gradation palette B1/89 P14 Set the number of Gradation
{Uppernibble) [GH] O [ 1 [0 |1 0|1 [ Qo1 |01 || )@ reef Palete B1FS=0VERFS=1)
Gradation palette B2/B10 oz Peew T paznl Set the number of Gradation
(Lower nibble) [6H] o | 1 [o |1 Ja[1[ofo| 1|10 [peu"=0FENegg Palette B2PS=0)BINPS=1)
Gradation palette B2/B10 FEz24i| Set the number of Gradation
{Uppernibble) [FH 0 | 1 [0 |1 J o[ 1o a1 [4[1]:[#]% powPalete BRPS=0VE10(PS=1)
sradation palette B3/B11 ORI F'E}3E F'E:,?” opaed Set the number of Gradation
fLowernibble)[BH] o |1 (ol 1 o1 ] o) 1]0]| 0|0 [penpensesareie Palatte BIPS=0)B11(PS=1)
Gradation palatte B3/B11 pEza] Set the number of Gradation
{Uppernibbled[9H] o |1 (o |1 o1 o1 oo |1 ][] pen Palete BIPS=0VB1PS=1)
Gradation palette B4/B12 posy PB4 PBIT ooy | Set the number of Gradation
{Lowernibble) [AH o | 1 o |1 a1 |o|1]|0] 1|0 e PBpg, Palette BAPS=0VB12(PS=1)
Gradation palette B4/B12 peaa) Set the number of Gradation
{Uppernibbley[BHl 0 | 1ol 1 Jo 1 [ob a0 1] 1] &% pew Palete B4PS=0VEI2(P5=1)
Gradation palette BS/B13 a5 F‘E}ﬂ Ff‘:}'ﬂ azsp| Set the number of Gradation
{Lowernibble) [CHI o | 1 (o |1 Ja |1 | o] 1] 1] 0|0 FenFE? PR Palatle BS[PS=0}B13(PS=1)
Gradation palette BS/BA3 Pasa) Set the number of Gradation
(Uppernibble) [DH) & | 1 | 0Ol 1 O] 1| OQ 11 [0 ] i Pl Palette BS(PS=0)B13(PS=1)
Register Access Control TS TSTO: for LS test, must sed ko 07
(FHl o {1 (o | 1 Jojomfom) 1] 1] 1|1 |T0|RE2|RE]|RED| RE: sat register bank numssr

Mote: The " mark means “don't care”.
Parentheses [ ] shows addrass for control register.
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Control Register Table (Bank 3}

Pins(for 80-family) & Bank Address & Code
Control Register  |CSH Rs WRHRDEJRE2RE1REO| D7 | 06| D5 D4] D2 D2] D1] DO Function
Gradation paletts B6/B14) raga FEG "ﬁﬁ Fean Set the number of Gradation
(Lowernibble) [OH] o (1 |0 |1 o |1 |1]0o|0|0]| 0 [pauafE™ PEH ey Palette BE(FS=0YB14(PS=1)
Gradation palette BR/E14 Fesa| 3et the number of Gradation
(Upper nibble) [1 ol1 |01 o] ]rjo]o]| 0|1 ]%]|%|E Py Paette BEPS=0)B14({PS=1)
Gradation palette BT/B1S bgra PET2 PETY pond Set the number of Gradation
(Lowernibble) [2H] o |1 |o |1 o |1 |1 ] 0|0 1] 0 [pouaPi® PEtegyy Palette BT(FS=0)B15{P5=1)
Gradation palette BTIE1S Feral Set the number of Gradation
(Uppernibblg) [3H] 0 [ 1 [0 |1 10 | 1| 1§00 ]1[1#]%)]4 pem Paette BFPS=0)BI15{PS=1)
Gradation palette CO/CE O8I PLOZ FLUTFCIC) Sed the number of Gradation
(Lowernibblg)[4H] 0 |1 o1 Jo |1 | 1] 0|1]| 0|0 [pcesrcazpcarpoio| Paletie COPS=0)CRBPS=1)
Gradation paletie CO/CE PLU] Set the number of Gradation
iUppernibble) [5H 0 | 1 | o |1 J ol 11 o1 |01 ]| Paete Cops=oycaps=1)
Gradation palette C1/C9 9*3',1:' roazroi Fo 0| Set the number of Gradation
(Lowernibble) [6H)l ¢ |1 [0 [ 1 J o |1 1] 0] 1|10 |peesrca:rc Pos| Palette C1PS=0)/CHPS=1)
(Gradation palette C1/C9 "fﬁ” Set the number of Gradation
(Uppernibble) [FTH) ¢ |1 [ o[ 1 Jo 1|11 [1][1]=* 4 |rcag| Palette C1{PS=0)CHPS=1)
(Gradation palette C2/C10 -“*\3';"'3 PCay ’-";1' ""3;2':' Set the number of Gradation
(Lower nibble) BH] o | 1 [0 |1 Jo |11 ] 1|0 |00 [FSw 8t FCu Palette C2{PS=0)/C10(PS=1)
Gradation palatte CZ/C10 FCf* Set the number of Gradation
(Uppernibble) [9H] o | 1 o (1o |1 |1 |1 |a]|o| 1|5 P00 Palets C2PS=0VCIHPS=1)
(Gradation palette C3/C11| "‘Cfﬂ FLdz FLi1 FCJHU Set the number of Gradation
{Lowernibble)[AH o |1 o1 Jo 1|11 ]|]0]|1]|0 fom F"-fjﬂ pompang Palette CAPS=0)/C11(PSE=1)
Gradation palette CHC11 F"Ij!ﬂ Set the number of Gradation
{(Uppernibble) [BHI 0 |1 (o {1 J o1 110 1] 1| 4] 4|5 pou Paete CHPS=0)C1(PS=1)
(Gradation palette C4/C12 “C4d PLEZ PLATPCAD Set the number of Gradation
(Lowernibble) [CH o [ 1 (o |1 o 1| 1] 1 [1] 0| 0 [P PCePiePCe Paletie C4(PS=0)/C12(PS=1)
Gradation palette C4/C12 FL44| Bet the number of Gradation
{Uppernibble) [DH] o | 1 | o |1 Jo |1 |1 |1 |1 |01 |%5]:]:%E |2 Palette C4{PS=0//C12{PS=1)
Register Access Control TS TSTO: for LS test, must sot 40 0
[FHi 0 | 1 [ 0] 1 Jorjojom) 1|1 [ 1] 1 |70|REZ|RE1|RED| RE: set register bank number

Mote: The "#" mark means “don't care”.
Parentheses [ | shows address for control register.
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Control Register Table (Bank 4)

Pins{for 80-family) & Bank] Address & Code
Control Registar CSH RS wrERDEREZREIRED| 0T DA [ D5| D4[ D3 [ D2[ D1 DO Function
(Gradation palette C5/C13] F"Gjﬂ' F"-'-fz P'-“f" Fost! Set the number of Gradation
(Lowernibble) [OH) o (1 |o |1 )1 |o|ofo|o|ao|o |75 FS:PEs R Pastte CEPS=0)CI3[PS=1)
Gradation palette C5/C13) ﬁlﬁ“ Set the number of Gradation
{(Uppernibble) [1H] o | 1 Jo |1 |1 |ojofao|o|ao]|1 ||| |0 Pallte C5PS=0)/C13|PS=1}
(Gradation palette C6/C14) ﬁ';“ FLE2 PLat BUEL) Set the number of Gradation
(Lowernibble} [2H] o (1 |o |1 J1|o|ofo|o]|1|o |5 5 Pen Py Palette CHPS=0)/C14(PS=1)
Gradation palette CAIC14 "i"ﬁj_“ Set the number of Gradation
{(Uppernibble) [3H] o |1 | o |11 |oafo|o |1 ]| 1] |u]EF Paette CHPS=0YC14(PS=1)
(Gradation paletle CT/C15 FLT PETZPETT PET) Set the number of Gradation
(Lowernibble} [4H] o [ 1 Jo |1 |1 | oo ]o| 1|00 [F5eEFCHPes oS Paleite CT(PS=0)CI5(PS=1)
(Gradation palette CT/IC15) P'CIN Sed the numbar of Gradation
{Uppernibble) (SH| o [ 1 o |1 |1 |o|a o |1 |a|1|& || |F9 Palete CTPS=0VCISPS=1)
Display start common Sed Commnan Drives
EBHj o [1 o] 1)1 lofofo]1 ][0 |scascasctscol Sartline
Display control IL:Interlace scanning
SON:Output contral (LFEFLMM,GLK)
[FH]] oo DEE:duty select Dieven, 1:odd
o1 o1 1|0jQajo]1 1 1 | IL pPwsE|DSE[SON DVSE divider ratio {1/96,97 duty)
Display Select Control FOC|FDC| PWM : gradation mode select
BH C256 1 256 color,
BHY o |1 o1 |1 ]|o|o]1]|o| 0|0 pwmcass 1 | o g2 2800000 @@ o
RAM Data length Set HEW : RAM access
ABS : selection of 120it data
a4 CK3:osclation circult
BHl o |1 |o 1)1 ]|o|o]1]|o0]|0]|1 Hewass|ckspwis] ot oscialo o o Al e
Electronic Volume Set Electronic Volume
{Lowernibble) [AH] 0 |1 Jo |1 1o jof1 0|1 |0 [0VEDVZOVI DV Ragster (lower code)
Electronic Yolume Set Electronic Volume
(Uppernibble) [BH] @ |1 |0 |1 J 1o [a 1011 ]|% |DveDvsDve Register (upper code)
[Register read address Set Register Address for read
[CHl o |1 Joj1 1 ]o|lof1]1]0]|0 RAIRAZRATIRAD
Selact RT Sedect R ratio of OSC circuit
[DHj o |1 o1 10|01 ]1[0]1]|% RFZRFIRFD
Discharge control DIS:Discharge capacitance of
VIV W2 W3V Pins
[EH] d | (DS D52:Discharge capacitance of
LU T I e O O I I 2 DIg VOUT Pins
Register Access Conftrol 15 TETO; for LSI est, must sat to 07
(FH @ [ 1 o | 1 Jorfovtfomid 1] 1] 1 [ 1] 10 |RE2|RE1|RED| RE: 561 ragister bank number

Mote: The “4:" mark means “don't care”.
Parentheses [ ] shows address for control register,

13




Control Register

Table (Bank 5)

Pins({for 80-family) & Bank Address & Code
Control Register  [C5H R5 [wrdroeREZREREC| D7 | D6 [ D5| D4 [ D3| p2[ D1 DO Function
Window X End Address Set X end addreas for
(Lowernibble)[OH 0 |1 | of1 |1 |01 ]0|0]| 0|0 |EX3EXZEX1EXD window function access
Window X End Address Set X end address for
(Uppernibble) (1H] 0 {1 o |1 1|01 ]a]|o]|0|1 |[EXTEXSEXS EX4| window function sccess
Window Y End Address Set Y end address for
{Lowermibble)[2H] 0 |1 (o |1 |1 ]o[1]o 0] 1] 2 EYIEY2ZEY1EYD| window function access
Window Y End Addrass Set Y end address for
{Uppernibble)[3H] 0 |1 (o1 )1 |01 ]Jo]of1] 1 [EYTEYEEYSEY4| window function access
\Start Address for line Sal start line for line revaersa disglay
reverse (Lowernibblej [4H) 0 |1 [ o |1 1 (o1 Jo|1[0]0|LS3LSZLE1LSD
IStart Address for line Sat start line for line reverse disglay
reverse (Uppernibble} [SH 0 | 1 o1 ] 1 |01 ]0]|1]0]1|LS7LSELSSLS4
[End Address far ling Sel end lne for line reverse display
reverse (Lower nibblej [6H) 0 |1 [ D |1 1 (01 ]J0|1{1]0|LE3LEZLE1LED
[End Address for ling Sel end Ene for line reverse display
reverse (Uppernibble} [FH) 0 |1 [0 | 1 1 [0 1 J0([1]1]1|LETLEGLESLE4
Line reverse control LR
[BH] BT: Revarss type salect
al1 o1 1011 10| 0| 0O BT |EV LREV Line reverse contral
=alact Address for
i DIMY: Bkt fi
Epecctoegment MHE 5 ol & V@) & b @ i e e
PS5 _:Pallet selact upperiower
A skl cont) R R R R A R R e e R e
PN TOde contrl [BH ool ]olr oo 41 |S535 T Pwhmste sslest
b
Bias level V1control WS | BY | BY | BY .
[CH] al1|o]1 1 (0] 1 11 o0 wil1z 1410 W1 laval adjustmant
Bias level V4 contral WS | BY | BV | BY
(DH LU I T T I A ) e 4p | V4 tevel adusiment
V1.V4 bias mﬂtruI{EH] a1 0|1 1 (0|1 1 1 1 0 |BST|BPS| BP |BUP| Bias V1.4 control
Reqgister Access Control 15 TSTO: for LS test. must set wo 0
[FH) O | 1 o1 ja{ojang 1 1 1 1 | T0 |RE2|REt|RE(| RE: 581 register bank number
Mote: The “&" mark means “don’t care”.
Parentheses [ | shows address for control register.
Control Register Table (Bank 6)
Pins{for 80-family) & Bank Address & Code
Control Register c5H RS wrArRDEREZREREC] O [ De | Ds| o4 [ D3] D2 i [ Do Function
RGE arangement Set RGE arrangement
[Hlo]1]0fj1j1]0]1]0o|0]0|[1]|52]|51|50]asi
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5. Optical Characteristics
5.1 Optica Characteristics

Viep=9.75V Ta=25

ltem Symbol Condition Min. | Typ. | Max. | Unit
A, q, =0 -30~+45
Viewing Angle Cr=2 Deg
a, q, =0° -45~+45
=0
Contrast Ratio Cr q . 15 - -
q, =0
T(l)J:]n Ton - - 200
Response q.=0° s
Time T q, =0
N T . - | 100
of f
e X q, =0° - 0.368 -
y a, =0° - 0201 -
G X q.=0° - 0.286 -
Color reen o
Of CI E y qy = 0 = 0383 =
+0.04
Coord- X q = 0° - 0184 | -
inate Blue -
y q, =0 - 10190 | -
X =0 - 0.281 -
White ==
y q, =0 - | 0304 -
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5.2 Definition of Optical Characteristics
5.2.1 Definition of Viewing Angle

Top Top
7 7

PR \\i\«“\/

Bottom Bottom
5.2.2 Definition of Contrast Ratio

Brightness
o |
} Curve of selected segment
\
\
Curve of unselected segment
\
QU | ///
. \
\
}%\
— l\\
Py \
; : >V
Vo

; — — unselected brigh
Contrast Ratio = B2/B1 = ‘Soeed Sae ngwnes

selected state brightness

Measuring Conditions:
1) Ambient Temperature: 25 2) Framefreguency: 70Hz
5.2.3 Definition of Response time

\7
Von

Voff
Jan: n

n

]
]
]
]
]
]
]

L]
L
L]
\

|
O ———— }%TT,,,,,,,,,,fffwrﬁfff
A 2
1o LN A
o=~ L ot
ta——tr ta—te
Turnontime t,, =t, +t, Turnoff time: t, =t, +t,

Measuring Condition:
1) Operating Voltage:9.75V  2) Frame frequency: 70Hz
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5.3 Brightness Characteristic

ltem Symbol | Condition Min. Typ. Max. Unit
Brightness | Bp Ta=25 +3 80 - - cd/m*
Uniformity Bp 30-80%RH 70 _ _ %
Note:

1. Thedatais measured after LEDs are turned on for 5 minutes.

2. Testing conditions

3. Brightnessin the center of the LCD pand.
4. Definition of Uniformity ( Bp)

LED : Viep=3.5V (DC)

LCD: All dots are on (White color)

Bp = Bp (Min.) / Bp (Max.)x 100 (%)
Bp (Max.) = Maximum brightness in 9 measurement spots
Bp (Min.) = Minimum brightness in 9 measurement spots
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6. Reliability

6.1 Content of Reliability Test Ta=25
No. Test Item Content of Test Test condition
1 | High Temperature | Endurance test applying the high 80 +2 240H
Storage storage temperature for along time | Restore 4H at 25
5 Low Temperature | Endurance test applying the low -30 2  240H
Storage storage temperature for along time | Restore 4H at 25
Endurance test applying the
5 | High Temperature | electric stress (voltage ~ current) | 70 2 240H
Operation and the thermal stressto the Restore 4H at 25
element for along time
4 Low Temperature ggﬁﬁnﬁgﬁgﬂg the -20 2 240H
Operation temperature for along time Restore 4H at 25
- Endurance test applying the high /0 2  90%RH
5 mgm&?t;pgg;;ee temperature and high humidity 240H
storage for along time Restore 4H at 25
Endurance test applying the low
and high temperature cycle -30 /80
Temperature 20 5 0 5
6 «— — “— > “— >
Cycle Pmin  Gmin - 0min Grin 10 cydles
T T T T T T T T T — | Restore4H at 25
1 cycle
S Vibration Test Endurance test applying the 1OT£$§HZ’
(package state) vibration during transportation 120m n’
3 Shock Test Endurance test applying the shock de?;os(')?r?/ wave,
(package state) during transportation >
18ms
Atmospheric Endurance test applying the 25kPa 16H
9 Pressure Tegt atmospheric pressure during
transportation by air Restore 2H
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6.2 Failure Judgment Criterion

itori Test Item No.
Crllttgrqlqon Failure Judgement Criterion
1/2|3|4|5|6(7|8|9
Spec???c(;tion viv|v|v|v]|v|v|Vv]|V|Outof the basic Specification
Electrica vivivlivlv Out of the electrica
specification specification
M echanical viv Out of the mechanical
Specification specification
Cha(r)zlaoétlgr?l gic |VIVIVIV|V]V v | Out of the optical specification
Note For test item refer to7.1
Remark Basic specification = Optical specification + Mechanica

specification
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7. Quality Level

Examinatio | At T,=25 Inspection
nor Test (unless otherwise stated) | Min | Max Uniit IL AGL
External Ur:jder norm?l]tlllumrl] g_aglo: Il/l 8\] or
Visual ar? g yesg h CONAITION, | gee Appendix A | 11 |17
|nspection the distance between eyes Minor
and LCD is 25cm. 2.5
Under normal illumination Major
Display and eyesight condition, : 1.0
Defects display on inspection. See Appendix B . Minor
2.5

Notee Maor defects. Open segment or common, Short, Serious damages,

Leakage

Miner defects: Others
Sampling standard conforms to GB2828
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8. Precautionsfor Use of LCD Modules

8.1 Handling Precautions

8.1.1 The display panel is made of glass. Do not subject it to a mechanica shock
by dropping it from a high place, etc.

8.1.2 If the display panel is damaged and the liquid crystal substance inside it
leaks out, be sure not to get any in your mouth, if the substance comes
into contact with your skin or clothes, promptly wash it off using soap
and water.

8.1.3 Do not apply excessive force to the display surface or the adjoining areas
since this may cause the color tone to vary.

8.1.4 The polarizer covering the display surface of the LCD module is soft and
easly scratched. Handle this polarizer carefully.

8.1.5 If the display surface is contaminated, breathe on the surface and gently
wipe it with a soft dry cloth. If still not completely clear, moisten cloth
with one of the following solvents:

— |sopropyl acohol

— Ethyl acohal
Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:

— Water

— Ketone

— Aromatic solvents

8.1.6 Do not attempt to disassemble the LCD Module.

8.1.7 If thelogic circuit power is off, do not apply the input signals.

8.1.8 To prevent destruction of the elements by static electricity, be careful to
maintain an optimum work environment.

a Be sure to ground the body when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly
ground.
c. To reduce the amount d static electricity generated, do not conduct
assembly and other work under dry conditions.
d. The LCD Module is coated with a film to protect the display surface.
Be care when pedling off this protective film since static e ectricity may
be generated.
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8.2 Storage precautions

8.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the
light of fluorescent lamps.

8.2.2 The LCD modules should be stored under the storage temperature range. If
the LCD modules will be stored for a long time, the recommend
conditionis:

Temperature : 0 40
Relatively humidity: < 80%

8.2.3 The LCD modules should be stored in the room without acid, akali and
harmful gas.

8.3 The LCD modules should be no falling and violent shocking during

transportation, and also should avoid excessive press, water, damp and
sunshine.
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Appendix A

Inspection items and criteria for appearance defects

ltems Contents Criteria
Leakage Not permitted
Rainbow According to the limit specimen
Wrong polarizer :
Attechment Not permitted
Polarizer Bubble between Not counted Max. 3 defects alowed
polarizer and glass
f <0.3mm 0.3mm= f < 0.5mm
Scratches of According to the limit specimen
polarizer
Black spot ﬁ Not counted | Max. 3 spots allowed
Inviewin o
grea) g X <0.2mm 0.2mms X< 0.5mm Max. 3
R oot
* X=(ath)/2 (lines)
alowed
Black line . Not counted |y, 3 lines allowed
(i r;;/)iewi ng }_:%
ar S
b | a<0.02mm | 0-02mnk & 0.05mm
b< 2.0mm
Progressive
cracks

Not permitted
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Appendix A

Inspection item and criteria for appearance defects (continued)

ltems Contents Criteria
Crackson pads a b C
y Max. 2
T s swis | < T2 | Oraks
y A adlowed
% o < 2mm| < W/5 | T/2<C<T
=%
L
Cracks on contact side a b
) d jC " . < 3mm < T/2
o / L 2 omm T/2<b<T
Max. 5
Cshdl benotreachthesed | Max. 2 | cracks
Glass area cracks | allowed
k |
Cracks Cracks on non-contact side a b allowed
£ C
<
. if ﬂ., ﬂ < 3mm < T/2
. B < 2mm T/2<b<T
C
C< 0.5mm
SW =
d< SW/3
Corner cracks e<2.0mm?
) Max. 3
alowed
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Appendix B

Inspection items and criteriafor display defects

ltems Contents Criteria

Open segment or open common Not permitted
Short Not permitted
Wrong viewing angle Not permitted

Contrast radio uneven

According to the limit specimen

Crosstalk According to the limit specimen
- fe Not counted Max.3 dots alowed
J_LU U / / / - X<0.1mm 0.Imm< X< 0.2mm
o L X=(atb)/2 Max.3
Pin holes dots
and cracks alowed
in segment =D - Not counted Max.2 dots allowed
(DOT)
A<0.1mm 0.Imm< A< 0.2mm
D<0.25mm
Black spot Not counted | Max.3 spots alowed
(in viewing 5 X<0.1mm | 0.1mm< X< 0.2mm
ared)
4
0 X=(atb)/2 spots
(lines)
. Not counted | Max.3 lines alowed adlowed
Black line L
(in viewing t@ 0.02mms a< 0.05mm
aren) S o | a<0.02mm b< 0.5mm
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Appendix B

Inspection items and criteria for display defects (continued)

ltems Content Criteria

Not counted | Max. 2 defects allowed

7 Q
1
' X 0.1mm 0.Imm< x< 0.2mm
—
x=(at+b)/2

D*I [~ Q. Not counted | Max. 1 defects allowed
Transfor- / / é / a 0.1mm 0.1mm< a 0.2mm
mation D>0

e | (][]

Max.3
defects
alowed

Max.2 defects allowed

N7 | osws as 12w

a=measured value of width
< 27 | W=nominal value of width
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