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1. FEATURES :

ITEM STANDARD VALUE UNIT
Display Type 128 *128 dots -
LCD Type FSTN , Transflective ,Positive -
LCD Duty 1/128 -
Viewing Direction 48.78(W) X 48.78(H)
Backlight Type YELLOW-GREEN SIDE LED -
Interface 6800 OR 8080 MPU interface -
Driver IC Driver IC: ST7541 -
LCD Bias 1/12 BIAS -
Module Dimension 55.30(W) X 61.50(H) X5.8MAX(T) mm
Effective Display Area 44.78(W) X44.78(H) mm
Dot Size 0.33(W) X 0.33(H) mm
Dot Pitch 0.35W) X 0.35 (H) mm
2.BLOCK DIAGRAM &APPLICATION CIRCUIT :
NC  ——
VO~ V4 ———
VR - COM1
0SCT —— B —
INTRS —— COMB4
VEXT — -
REF —=—  COMB5|  128%128 DOTS
VOUT_IN —— e
VOUT_QUT——m—
N COMT28
VDD ——
D7~D0 ——m—
£ RD ——
RW_RW———
P SEGT SE128
ROT ——
CoB ——
PST - ST/7541
NC  ———
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. VSS

viD v \/DD
PL7
PLE
PLS
PL4
PL3
PL2
PLL
PLO
P35

P3.4
P3.0

N P3.1
o P33

ATBICOC

3V 60mA

3. OUTLINE DIMENSIONS
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55.00
48,78V .A) ——= =580 MAX
44.78(AN R
o —
¥ = O o
I L L
| V2] (%)
ad
1 DOTSH28x%128 COM127
g>c ! b COM64
7 REEE o[ (.
3|93 - i H S S COMB3
I B L o
g4 Los COMO
IC:ST7541 7% \ BACKLIGHT
< SILICONE TAPE
©
o d s 0.13MAX
2 . o 0.5
< o o 4.0
[NolE o
]: CONDUCTOR
# 8.00 ~
1
i b =027 STIFFENER/
050‘%P05*<3071):1450 0.3

4. ABSOLUTE MAXIMUM RATING

ITEM SYMBOL |CONDITION STANDARD VALUE UNIT
MIN TYP MAX
POWER SUPPLY FOR LOGIC VDD Ta=25C -0.5 — 5.0 v
POWER SUPPLY FOR LCD DRIVING Vicd Ta=25C -0.5 +15
INPUT VOLTAGE VIN Ta=25C -0.3 — VDD+0.3 \Y
Module OPERATION TEMPERATURE TOPR -20 — +70 (¢
Module STORAGE TEMPERATURE TSTG -30 — +80 (¢
Storage Humidity Hp Ta<40°C - 90 %RH

5. ELECTRICAL CHARACTERISTICS

ITEM SYMBOL CONDITION MIN TYP MAX UNIT
Supply Voltage (logic) VDD-VSS -Ta=+25C 2.7 3.0 3.3 \Y
Ta=-20 C - - -
Supply Voltage (LCD) VDD-V0 Ta=+25C -11.7 12.0 12.3 v
Ta=+70C - - -
Input signal voltage V-IH - 0.8VDD - VDD v
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V-IL - VSS - 0.2 VDD \Y
. V-OH [OH=-0.5mA 0.8VDD - VDD \Y
Output signal voltage
VOL IOL=0.5mA VSS - 0.2vDD A%
Supply Current (logic) IDD VDD=3.0V - 0.3 0.5 mA
Backlight Voltage V-BL - 2.9 3.0 3.1 v
Backlight Current I-BL - - 60 mA
Backlight Driver Wave
Backlight Brightness
Backlight Life Time
6. OPTICAL CHARACTERISTICS
Item Symbol Condition Min | Typ | Max | Unit Remarks Note
Response Tr - - 110 220 ms - 1
Time Tf - - 260 520 ms - 1
Contrast Ratio Cr - - 3 - - - 2
o - - 30 deg =90 3
Viewing 0 Cr>2 - - 30 | deg 0 =270 3
Angle
Range 15 - 105 deg =0 3
- - - deg 0 =180 3
Note 1. Definition of response time
1l ] \7—_ ] \;_ - _C
-1 1 - 1 E-_—_— -1 F_-__ R I

non-selected ——w=

. cplpcted ———

-~—— non-selected

1007

0%

Note 2. Definition of Contrast Ratio ‘Cr’

Tr

TriRise tine

1

107

ﬂ‘

TfiFall %

ime

Note 3. Definition of Viewing Angle Range ‘q’
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Brightress

Brightness of non-selected segnent(B2) Narmol (8=0°> /Vie"""g Angle; Ramge B

Cr=

Brightness af selected segment(BL?

(@=1B0")
(12:00)

| rightness curve for non-selected segrent

Brighkness curve for selected segment

I Oriving Valtage (=270 3

7. TIMING CHARACTERISTICS
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System Bus Read/Write Characteristics 1 (For the 8080 Series MPU)

— Wi — — 1 aH8
s
1CYCs
M [CCLR [OCLW —————¥|
* CCHR,ICCHW
= D8 > L
DOta D7
{Write)
taCcs »| e——i0HE
DOta D7
{(Read)
Figure 30
(VDD =33V, Ta=25"C)
Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time tAHB 0 —
Address setup time AD tAWE 0 —
System cycle time tCYCa 240 —
Enable L pulse width (WRITE) tCCLW 80 —
WR
Enable H pulse width (WRITE) tCCHW 80 —
Enable L pulse width (READ) RD tCCLR 140 — ns
Enable H pulse width (READ) tCCHR 80
WRITE Data setup time tDs8 40 —
WRITE Data hold time tDHA8 10 —
D0 to D7

READ access time tACCE CL=100pF — 70
READ Output disable time toHa CL=100pF 3] 50

September 28, 2007

Version 1.01



System Bus Read/Write Characteristics 1 (For the 6800 Series MPU)

RA
—AWE—™ AR
sl /
(C52="1")
+ L (% -
M ICLR LW ——————— ™
o E— U 0 |
L - o [DH
DOt D7 ><
(Write)
S 1At - {0 ——
D00 D7 N
(Read) /
Figure 31
(Voo =33V, Ta=25°C)
Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time tAHS 0 —
Address setup time AD tAWG 0 —
System cycle time tCYCoE 240 —
Enable L pulse width (WRITE) tEwWLW 80 —
WR
Enable H pulse width (WRITE) tEWHW 80 —
Enable L pulse width (READ) tEWLR 80 — ns
RD
Enable H pulse width (READ) tEWHR 140
WRITE Data setup time tDsE 40 —
WRITE Data hold time tDHG 10 —
D0 to D7
READ access time tACCE CL=100pF — 70
READ Output disable time tOHB CL =100 pF i 50
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7. Display Control Instruction

Inatruction | A | R | OB7 | OBS | OBS | DE4 | DE3 | oB2 | DB | DED | D&acrlp‘tln—n
] 1] a0 a0 i 1 a i i Z-byte Instruction to sat
Kiade and
Mods Set o .
] 1] R3 TR =R RN 1] SE " i FR{ Frame freg Jency l:‘-:"ll.rJ_I
BE| Boosier emclency control)
Read display data 1 1 Fead data Fead dala Into DDRAK
Write dsplay dala 1[0 Wiz dala Wirlle: data Info DORAM
Fead slals o | 1 |eusy| on |Res | mrz | mF1 | MFo | o1 | oS0 |Resd e intemal status
ICCM=0:
IS deable sefaull)
COM control reglster OWSOFF | 0 u] 1 1 1 i u] 1 COM ICCTHN=1:
ICON enable & s&t the pags
address o 1€
Sat pas address oo | ¢ 1 | oz [ P2 | Pt [P0 |setpage sdovess
Sat column address MSE n]ae d d d O] Y7 | W8 | "% |sefcoumn address MSE
Sl column 3ddrass LSE 7] o J J J Do | ¥a [ Y2 [ 1 |setcolumn adoress LB
Sat modiy-reas n]ae 1 1 1 C 0 d C U |zet modey-read mode
Feset modiy-reag n]ae 1 1 1 C 1 1 U |release mody-read mode
0 o . 7 . C 1 . 3 C=0: Display OFF
Display ORAOFF Cr=1: Display ON
i} i} a0 i a0 i i} 0 ¥ ¥  [2-ba%e Instruction to speciy
Sat Infial dlsplay Ine register the Initial display line to realze
[u] [u] i ] 25 == 53 =2 = =0 vertica 5.3-|:|||rg
] 1] a0 i a0 i 1] 1 " ¥ |2-bwie Instruction to Bpeciy
Sat Inifial COMID regiser e Inibial SOKD to realize
a [u} X B Cs | C3 &2 c1 [ windo® szral ng
a [u} i 1 i D 1 1 X X o ke T
3-bwie Inssruction to st parta
Sat partial display duty ration P —
o|o| o7 |oe|os | e | o2 |2 | ot | oo [MEFAVOUYE
o] . 1 b ] 0 1 T | ¥ | ®  |opye instruction to set N-line
St M-Ine Inversian ——
a [u} X X X M4 3 M2 M1 M v on regese
Release N-line nversion 0| o 1 1 1 0 o 1 0 p [Reiesse N-ine imversion
miade
REW=0C normal display
Reversa deplay OM/OFF oo 1 0 1 0 o 1 REV s
REW=1- reverse display
Enire display CMIOFF oo | | 1| o | o | 1 | o | =gu [FEND nama disglay
ECM=1: eniire dispiay M
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Inatruction &0 | RW | DBT | 0B | DBS | OB4 | OBS | DB2 DEl DBD Descripticn
Cantrol power circul
Poweer comirol a 0 a a 1 a 1 VG ViR WF
sparation
Select he step-up of Intema
Saject DC-0oC step-ap a o a 1 1 a a 1 oc oo |0 ) P
vollage corwarer
Select the Internal reslstance
Salect reguiaion register a o a a 1 a 1] A2 R RO
. = - ratlz of the reguiator resisior
Salect electronic volums 7] 0 1 2 J J J 0 0 1 [2-byte InsTuction to specity
regiser o | o | » | » |Evs|Eva|EV2|EVZ| EW1 | Evp [hEreferancsvolage
Saject LCD blas a o a 1 a 1 a Bz = BO |Select LCD blas
i} o] i i 1 1 i} i} i i Blas Power save
Blas Powar Save Sawe the Slas cumrent
B d d d d d o o ©  lcorsumption
CSOM p-directional selecton
SHL select a 0 1 1 a 1] SHL 4 Hd ¥ |SHL=DOc nomnal diraction
SHL=1: reverse diraction
SEG pl-diraction selection
AT selact a o 1 a 1 a u] o o ADC  |JADC=0: nonmal directon
ADC=1: reverse Mrecton
Ceclllator on start a 0 1 a 1 1] 1 1] 1 1 Shart the bulk-in ceciliahor
P=0: normial mode
Sal power save mode a o 1 a 1 a 1 o o =
P=i: gleep mode
Release power Save mooe ol o 1 1 1 o o 0 o 1 |release power save mods
Reset a 0 1 1 1 a a 1] 1 1 nitlal the Imtemal funclion
2t data drecsian & ¥ ¥ i i i a i a i} g [2-Dyte Insuction 1o speddty
o the numiber of data byies
diepiay dala lengln| 0L w | v | o7 | os | o5 | oe | o3 | o2 | o 00 |zp) mode:
FRC(1-3FRC, -4FRC)
PR PWRO
Saject FRC and PW mode - ap
o olo | 1| o | o | 1| 0 |FRc|Pwam: [Pean| T 0 SPAM
i} 1 SPWM
1 0o 1=
1 1 1520
¢ [ a o 1 1 1 a a o 1 1 Mo operation
Test Instruction ol o 1 1 1 1 ¥ ¥ ¥ s o USE s Instruction
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|.l'-‘.I] | R |EIEJ | DE& |DEE|

| DE3

Instruckion DE4 DE1 | DED |I::aacrl|:ut||:-n
Sat white mode and 152 C C C C C [ |set white mode ang 1%2"
rame, set puige widlh WES [ WE2 |WE1 | WED [wa3 [we2 | wal | wen [rame
Zat white mods and 252 L C L L L Sel white mode ang 3%4F
rame, et pulse wiiih wD3 | wo2 |wD1 | woo (w3 [wez | wot | wep [rame
Zat light gray mods ang 152 L C L L U |=et igrt graw mode and
rame, s&f puise widih LBz LEZ LS LS50 Laz | Laz LA LAD 1572™ trama
Sat light gray mode and 3%4™ 0 D L L Sed light gray mode and
rame. 5et puice widtn o3 | oz [t | wo [wes ez | e | o [PRETrame
Sat drak gray mose and 1%2™ L L L L U |set gark gray mode and
rame, et puige widin 83 | oez |os1 | oeo [oas [oaz | oatr | oag |10 Tame
Zat dark gray mags and 2%4™ L C L L Sed dary gray mode ard
rame, sef puise width ooz | oo? (oot | ooo ooz ooz | oot ooy |EET frame
Sat dark mode and 192 L C L U |set dark mode and 142"
rame, 52t puise widih EE3 | BB2 |BE1 | BBO |BA3 |BAz | BA1 gag [rame
Sat dark mode and 3%« C C C Set white mode and 394*
rame, set puize widlh BB3 | 802 |01 [ 500 |5C3 [BC2 | BC1 [ BCo [Ame
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Set Mode Register

2-byte imstruction 10 set FR (Framie feguency controd] and BE (Booster efficiency contrad)

The 1st Instruction

&0 R DET DEE DE3 DE4 DB3 DE2 DB DEo
i a i a 1 1 o 1 1]
The Ind Instruection
&0 R DET DEE DE3 DE4 DB3 DE2 DB DEo
D il FR3 FR2 FR1 FRO 0 BE Y ]
Frame fraguency

This command |6 wsed o st the Ir

ame frequency

FRy FR; FR4 FR: FR frequency
C L 0 0 77 Hz £5%
b b [u] i 51 Hz T20%
K D f 0 a0 Hz T20%
0 L 1 26 Hz T20%
D L 0 63 Hz T20°%
o b i &7 Hz £20%
b f i] 6B Hz +20%
[ 1 ThHz +20%
1 C C ] T3 Hz £20%
0 0 1 75 Hz £20%

i i i B0 Hz £20%

i i BS Hz +20%

i 0 [ 81 Hz £210%

0 1 102 Hz =20%

i 0 113 Hz +20%

1 123 Hz £20%

Boogter Efficlancy

The 3T75d1 incorporates saftwane configurable Booster EMickency Command

get the sultable Wout and Power consumpion. Defaull setting Is Leved 2.

T could be =ad with Woltage mulbplier o

Flag

Diascriptlon

BE

o

Baoosier Eficlency Level 1

Baopeier Efficlency Level 2

Read Dis

play Data

d-0it dala from Display Daka RAM speciiied by e column agdress and page address can De read by this Insirucion. As

e column address & Increased by 1 automatically after each this Insbuction, the microprecess0r can continuousty read

data from the addressed page. A dummy read 15 required after loading an address Inte the column asdress reglster

Dlsplay Data cannot be read through the seral imerace

All

R

oBe7

DS6

OB

OB3 D62

[Kl-

=

1

Feagd data
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Write Display Data

-0t data of Tisplay Data from the micropracessor can b= writien 1o the RAK location speciied by the column address and

page address. The column address |5 Increased by 1 automatically so thal the microprosessar can continuously wiite data

o the addressed page. During auto-increment, the column addrass wraps 1o 0 after the last column Is written.

Al RV DBT DSE QDEBES D54 QB3 o2 OBt DB
1 1 Wiite dala
vt Page Auddress Set Pape Addrsss
| I
St Column Address S Columm Addmess
L l
Drata Write Cremmy Diwin Blead
L L 3
_olamn = Colamn + [ Columa = Coloma + 1
9 1r==
_,_—"_'- -\_‘"—\__\_ .
- -"—\__\__\_ 1[ES ::'-“.-1 E\.HL’I
Q Writs Contimes 7 T——
— d_a-d"'f ¥
I— w0 Cohmn = Coloma + 1
| Opizonal Status
d_d--""f YES
= Ciata Riead Conznos 7 ———

——

-

-

Cptional Staies

Figura 18 Sagquanca for Writing Display Data [Laft) and Segquance Tor Reading Display Data [Right)
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Read Status

nacaies e Intemal s33tus of the ST7EL

&0 R DET oBs DBS o84 B3 D&z B DGo
a 1 BUEY ONICFF | REZ MFz MF1 MFD oEd DSD
Flag Description

BUEY The device |s busy when Intzmal aperation or reset. Ay Instruciion ks rejecled unfl BUSY goes Low

0: chilp I8 acthve, 1: chlp Is belng busy

oM ndicates dispiay ON / OFF status
0: display OFF. 1: dlspiay OM

RESET ndicates the Inltiallzation ks In progress by RESET slgnal.

0: chly 1= acthve, 12 chilp I Delng resst

WF Manufacturer I0; recommended value: MFZ WF1 MFO=[000)

The value of MF2, MF1 and MFD will follow the hardware selection.

05 Disglay size |0; recomimended value: D51 D50 =1 0]

The value of OE1 and DE2 will follow the hardware selection

ICON Cantrol Repgister ON/OFF
Thits Inslruction makss KON enable or dsable. By defaull, ICOM @splay |5 deabled (IC0N= 0}, When 1208 conio

reqlster Is g8t to *1°, PCON display s enabied and page address & st 20 *16°. Then user can write dala for leons. It ks
mpossiie o s&t the page address bo *16” by Sat Page Address Instrucion. Therefore, when wiking data for lcons, 100N
coniml reglster ON Instruction would be used fo s&i the page address to *16%. When ICCN control register Is set ta "0,
0N display ks disables

&0 R DET ces DES CB4 DBs D2 Bl DEo
0 i} 1 0 1 1 ] i} CON

(O =0C [(COM disable (defaull)
SON=12 (SO enahle & sef the page address 1o 16

Set Page Address

Siets the Page Address of display data AN from the micropracessar Inio the page address reglster. Any RAM data bit can
b2 accessed when s Fage Address and column address are speciied. Alang with ihe column address. the Pags Address
defings the aodress of the dsplay RaM to weite or read display data. Changing the Page Address gossnt affzct the disolay
giatus. S=l Page Address Instrucion can not be used to 52t the page address w0 °15°. Use 100N confral register ORICFF

nsznuchon to sef the page adoress o “18"

&0 R DBT nOEe DB5 DE4 B3 DE2 oe1 D&o

L a f a f 1 P3 Pz Fi1 20
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pz F2 P =1 Page

a 1 a u] 1

a 1 u] 1 1

1 1 1 [} 14

1 1 1 1 15
Set Column Address

Sels Tie Column Address of display RAM from the mikcroprocessar imto the column agdress register. Along with the Solumn
Address, the Column Address defines the address of the dsplay RAM o wite or read display falz

Whan the microprocessor reads or wikes display data bo or from dispiay RAM, Column Addresses are automaticaly

rcreased.
Sat Column Address MSE
a0 R DET DEE DES DE4 B3 DB2 DB1 DED
D a i o 0 1 1 YT k-] ¥E
Set Column Address LSE
&0 R DET DEE DES DE4 B3 DBz OB nE0n
[ ] [ a [ a d ¥ 2 A
¥a Y7 B b=} 4 ¥ Y2 Column agdrags
[¥7-¥1]
D a i o 0 u] 0 i}
D a i o 0 u] f 1
1 1 1 0 26
i i i v
Sat Modify-Read

Thiks Instrucfion siops the automatic Increment of the column address by the read display data Instnuiction, Dut the column
addrass |5 51l Increased by the wiite display data instreciion. And It reduces the 10ad of microprocessor when he data of 3

speciic area I repeatedly changed durng cursor blinking or athers. This mode = canceled by the rese? Modiy-Read

restruchon.
&0 R DET DEe DES DE4 DB DBz DB D0
(E 0 i 1 i 0 0 a i O
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Reset Modify-Read

Thils Inslruction cancels the Modfy-Read mode, and makes the column address refurn to ks inltlal value Just before the =t

Modify-Riead Instruction s siarted.

&0 R DET DEe DES DE4

DB3 DE2 DB DEQD

L 0 1 1

Sm Page Address

b

Bt Coborra Az H)

=

Sa Modily-Fexd

b

Crarzrmy By

}

Domen Feznd

Do

¥

et

Diarn Wims

b

.
- -
— o,

- —

i I n
- Chemgs Complzisdt

—~

o] Melmhfprend

!

Ferom Cotemn Addpeas (5

Figura 13 Saquenca for Cursor Deplay

Display OM | OFF
Tums the display &N or OFF

This command has priorty aver Enfire Cisplay CntOff and Reverse Display OniCAT. Commands are accepied while the

dizplay s off, but the visual stale of the dsplay does not change

&0 Ry DET DBe DES DE4

DB3 DE2 DE1 DE

L a 0 a

DM

DOM = 1: display ON
DOM = O display OFF
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Set Initial Display Line Repister
Sets the Ine address of display FAM o determine the Intial dispiay Ine using 2-byiz Instrucion. The FAM
dizplay data |s displayed at the top of row| COMD) of LCD panel.

The 1« Instruction

A0 R oE? OSe DES 0S4 B3 DEa2 DB nso
L a o 1 E 1] | Q X X
The Z=alnstruction

A0 R DET OSe DES 054 B3 DE2 DB nsn
L a X SE 25 54 =3 LTH 3 S0
36 55 54 33 52 L] | &0 Lins addrass
b a o a I a 1 L
L a o a E 1] 1 i
L a o a E 1 | 2
b a o a I 1 1 3

1 1 1] | 124

1 i 1 i a 1 125

i f i f 1 1 126

1 i 1 i 1 1 127

Setbang legatial Dazplay Laine Htagi

1" Iastructien for M ode setting
2% Instruction for Imitial Display Lige setiing

Settinp leatial Digplay Line Bad

Figura 20 Saquanca For Satting Inltlal Display Lina

Set |nitial COMO Register

Sets the Inkial row (COM) of the LCD paned using the 2-byte Instruction. By using this Instruction, 1 ks possible (o reallze the
window moving without the change of display data

The 1st Instruction

Al R DET =14 DES OS54 B3 DE2 DB nsin

0 a L 1 i 0 ad 1 % X
The 2nd Instrection

Al R DET nse DES DEd OB DE2 OB DED

0 a % 6 CS ] c3 o2 -1 O
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CE L] Cd C3 c2 c1 o Inltial CisMD
L a [ a [ a [ COMO
L a (E a [ a COMA
O ] L ] L 1 L SOM2
L a (E a [ 1 L COMS
1 L 1 ] d o124
1 L 1 a 1 CIOM125
1 L 1 1 J oM 2E
1 L 1 1 1 = oM127

Setiing Inifial COMO Start

¥

1% Insiruction for Mode sefiing

¥

288 Instruction for Initial COMO setting

¥

Setting Initial COMO Ead

Figura 21 Sequencs For Sathing Inltisl COMD

Sat Partial Display Duty Ratio

Selz the duty ratio within range of 1€ %o 1258 (PCOM disabled) or 17 to 122 (ICORN enabled) to realize pardal display 0y using

e 2-byte Instruction

The 1=t Instructicn

&0 R DET DEE DE3 DE4 B3 DE2 DB s
L a i 1 b ] 1 1] ¥ X
The ZasInstruction
&0 R DET DEE DE3 DE4 B3 DE2 DB s
o a C7 o6 s Od Bk ¥ o1 (WK
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Salected partial Selectad partial
ovF D& L D4 03 o2 o Do duty ratlo duty ratlo
(10N disablad) (SO enabled)
1 1] 1 a 0 1 a 0
Ko operation WO operatian
0 1] I a 1 1 1
0 1] I 1 o 0 a o 1ME 117
| o 1 1 o | a M7 11E
a 1 1 a o 1 a o 1Ma30 14137
| 1 1 1 1 1 1 1127 1128
1 1] 1 1] o | a O 1126 1128
1 1] 1 1] o | a
Mo Operatian N Operation
i i i 1 1 i i
Setting Partial Display Start

¥

1% Instruction for Mode seiting

¥

2% Instruction for Partial Display Duty setting

¥

Setting Partial Dasplay End

Figura 22 Saquenca For Satting Partial Display

Set M-ine Inversion Register

Sels the Inverted Ine number within range of 3 1o 32 10 Improve the display qually by controling the phase of

e intemal LCD AC signal (M) by using the 2-byte Instruciion

The DiC-olas prablem could be ocoumed I K ks even numiber. 30, we recommend customsars to sl ¥ o be odd number. K

om

0 The number of clsplay auty 3o (D ks seleciable by Cusbomers)

Y- M for MHIne Inversion (M 15 seleckable by cusiomers).
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The 1st Instruction

a0 R DET DEE DES DE4 1] = DEa ]2 DEo
K a b | [ (i} 1 1 ¥ E
The 2nd Instrection
a0 R DET DEE DES DE4 1] = DEa ]2 DEo
(K ] X X k] a Lk 0 | 0
H4 M3 M2 M1 M Selacted n-lima Inwarslon
i} 1| ] 1] i} i0-Ing Inearshan (frame Inversion)
a 1| ] 1 i 3-Irie Irwershan
a 1| ] i i} 4-Ine Irieershan
i} 1| ] i i S-Ine Invershan
i i i 1 i 31-Ine Imeersion
i i i i i} Z2-Ine Imversion
i i 1 i i 33-Ine Imversion
Setting M-line Inversion Start
1® Instruction for Mode seiting
I® Instraction for M-line Inversion setting
Setting W-lins [aversion End
Flgure 23 Saguancs For H-Ine Inveralan
Release H-line Inversion
Aeturns o the frame Imeersion condition from the n-Ine Inversion condilon
a0 R DET DEE DES DE4 ] = DEa OE1 DEo
K a | a i 1 ] (]
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Rewerse Display ON ! OFF

Severses Tie display siatus on LCD paned without rewnidng the contents of the display data RAM

&0 R DET DEE& DES DE4 B3 ngE2 DB1 nE0
L a a a 0 1 1 REW
y DDRAM data = “00" | DDRAM data ==01" | DDRAM data = “10" | DDRAM data = 117
REr - Whita — Light gray — Diark gray — Dark
1 {marmal) Whie (*007) Light gray {“017) Dark gray (“107) Dark ("117)
1 (reverse) Dk (“117) Diark gray (“107) Light gray (017

WWhite (00"

Entire Display OM | OFF

Fonces the whale LCD points to be turned on regardess of the contents of the display dala RAM. AL ihis tme

e contenis of the display data RAM are held This Instnuction has priorty ower the Rewserse Display ON f OFF

reszruchon.
&0 R DET DEe DES DE4 DB3 D52 DB D&
o a a a 1 1 a ECH
DDRAM data = “00" | DDRAM data ==01" | DDRAM data = “10" | DDRAM data = 117
Entirs — Whita - Lighit gray — [Diark gray — Drark
0 {marmnal} Whike ("007) Light gray {“01} Diark gray (“107) Dark (*117)
1 (Eniire) Dk {*117) Dk gray (117 Light gray (“117) White (117
Power Contral

Selects ong of elght power circul Tunclions by using 3-DR register. An external power supply and part of Inbemal

owWET suUpply functlons can b2 used simulansously.

&0 R

DET DEe

DES DE4

DB3 DE2

DB1 D&l

a

a

o
LR

VE WEF

VF

Status of Infernal powar supply clrculis

Internal voltage comeerier croull s OFF

InZerna

wolage comverter dreult s Ok

Internal voliage reguiator creult Is OFF

Internal woltage reguiator circult i ON

Infemal woltage follower cireult ks OFF

Intemal woltage folloswer circult 15 OR
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Set Bias Power Save Instruction

Conslst of 2-byie Instruciions

The 1= Instruction

a0 R DET DSe DES D54 B3 nE2 DB nso

D a 1 1 | 0 1 1
The Zaalnstruciion

a0 R DET DSe DES DE4 DB3 DE2 DB nEon

b a G Q 0 0 | Q 0 Q

This command is for saving the IC current consumption by Bias Power Saving

After this Instruction is set, Bias function is also working

Select DC-DC Step-up

Selects one of 4 DC-0C slep-up 1o reduce e power consumption by this Instruction. It 1s wery usetful bo realize the partlal

display funciion

&0 R DET DEe DES DE4 DB3 DE2 mB1 DS
L a L 1 a a 1 ocl DCo
oC1 DCa Selected DC-DC convartar clrcult
a 1] 3 fimes boosing cirocult
a 1 4 fimes boosting circult
1 1] S fimes boosing clroult

& fimes boosiing

croult

Select Regulator Resistor

Selects resksiance ratho of the Inbernal reslstor used In e Iintemal vl

o= regulator. Ses vollage requlaior secilion In power

SUDpIY CircLy
&0 WY DET DBe DEs DE4 DB3 DE2 De1 D0
o a o a a a B2 El E.C
R2 R Rl 1+ (Rl | Ra)
S O C 2.3
a 0 3.0
a 1 L 3.7
a 1 4.4
1 O C =1
1 0 5B
1 1 o 6.5
1 1 7.2
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Set Electronic Volume Register

Conglst of 2-byie Instruciions

Thie 15t Instruction set Reference Vokage mods, the Ind one updates the contznts of reference voliage reglster
After second Instructon, Reference Volkage maode |6 released.

The 1« Instruction: Set Reference Voltage Select Mode

&0 R DET D& DES DE4 B3 DE2 DE1 DS

[=]
=

L a 1 a L a a a

The Z.aInstruction: Set Reference Voltage Repister

&0 R DET D& DES DE4 B3 DE2 DE1 DS
O a X X EWVs Ev'4 W3 EW2 EV1 EVD
EV3 Evd Ev'3 Evz EW1 EvD Refarence voltage paramatar (a)
a L a L 0 a L
a O a O 0 1
1 1 1 a g2
1 1 1 1 g3

Seiting Reference Voltage Start
19 Instrwction for Mode sefting
2 Instruction for Register setling

v

Setting Reference Voltage End

Flgure 24 Sequence For Sstting the Electronic Volums
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Select LCD Bias

Selects LCD bias ratio of the voltage reguired for drfving the LED

&l R DeT DEE DES OEd4 DB3 DE2 B DS
L a L 1 b 1 1 B2 Bl Bl
B2 E1 Ba LCD blas
a L 0 105
a L 1 1/E
a f 0 147
a i 1 118
1 L 0 1/E
1 L 1 1740
1 1 1711
1 1 112
SHL Select
COM output scarming @rection IS sslected by s Inslnuction which detemines the LCD driver oulpat stabus
&0 R DeT DEE DES nE4 DB3 DE2 mB1 e
0 a 1 1 b ] SHL x X x
SHL = ¢ nammal direclion (Z0M0 — COMI2T)
SHL = 1 reverse direcilon { COM12T — CORMI)
ADT Select
Changes ihe rzlzbionship bebwesn RAK column agdress and segment drivar. The dreciion of segment driver
outpud pins could b= reversad by software. This makes 1T lavout fizxibie In LCD module assemibly.
a0 R DET DEE DES DS54 O3 ng2 e nso
o a f a f a 1 Q 0 AOC
ADC = 0: nommal direction (SEGD — SEE12T)
ADC = 1: reverse drection (SEG127T — SEGD)
Oscillator OM Start
Thits Inslruction enables the bult-n osclliator crcult
&0 R DeT DEE DES nE4 DB3 DE2 mB1 e
L a f a f a 1 a 1 1
Fower Save

The 3T7341 eniers the Power Save BE%Us W0 reduce the power cansumption to the siatic power consumpiion

wakle and reurns to the normal operation siatus by the following Instrucions
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Set Power Save Mode

&0 R DET DEe DES D54 DB3 DE2 DBl D&l

L 0 i a

P = ic normal mode , 2= 1: glasp meds

Release Power Save Mode

&0 Ry DET DEe DES D54 B3 DE2 oB1 D&
L a 1 1 1 a a a a 1
5 Forwer Sarve Minde (Sleep Minds)
Sletp Minde:

Checilkoos Ciooait: (FF
LD Porwer Supgdy Crrowin OFF
AR OO0 ¢ 350 O Level: W8S
L ORSTEon L < Ald

!

Eirlean: Power Save Mnde (Sleep Mods)

Flgure 25 Powar Sawa Routing

Reset
Thils Inslruction Resals Inklal dspiay lne, column adoress, page address, and common oulpul siatus sekecl io
Telr Initial siatus, but dose not atecl the contents of deplay data RAM. This instruclion cannot Intializs the LCD

pOWET SUpply, which Is InEalized by he RESETS pin.

&l

R

De?

DEe

DES

DEd

DB

D2

DB

DB

O

0

1

a

-
-

1

Set Data Direction & Display Data Length (3-Line 5P Mode)

Conglsts of 2 bytes Instnuction.

This command |5 w22 in 3-LUing 5P made oniy PRS0 = "L" and P31 ="L" | it wil be twa conlinuzus commands, the first
byte control the data direcion|wrie mode oniy) and inform the LCD driver the secand byts will b2 number of data byizs wil
be write. When AD |5 not used, the Cisplay Data Length mstruction Is usad to indcate that a specified numbser of display
data byiss are to be ransmitied. The next byte a%ter the display data s7ing Is hardled as command data
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The 1st Instruction: Set Data Direction {Only Write Mode]

&0 R DET DEE DBS DS54 B3 D82 mB1 nEi
X x 1 a 1 Q ] o
The Z.aInstruction: Set Display Data Length (DDL) Register
&l R DET DEe DB3 OESd4 DB3 DB2 B 00
X i o7 o6 oS Od (BE 02 (| Do
or De 035 D04 D3 Dz o1 Do Dlaplay Data Langth
a 1] o 1] o 1] o 1] 1
a o o o o o o 1 2
a o o o o o 1 o 3
1 1 1 1 1 1 o 1 254
1 1 1 1 1 1 1 o 235
1 1 1 1 1 1 1 1 236
HOP
o cperation
&l R DET DEe DB3 OESd4 DB3 DB2 B 00
L a 1 a a Q 1 1
Test Instructicn
Thits Instruction Is for testing 1C. Please o nol use It
&0 R DET DEE DBS DS54 B3 D82 mB1 nEi
L a 1 1 ¥ x K X
Set PWM & FRC mode
Selects 34 FRC and 97127 15 P
&0 R DET DEE DBS DS54 B3 D82 mB1 nEi
L a a L 1 a FRL P PN
FRL P FWID Statua of PWM & FRC
. 4FRC
1 IFRC
o o IPSVA
o f IPSVA
1 L 1IN
1 L 1S
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Set Gray Scale Mode & Register
Conglsis of 2 byteE InsTustizn. The Arst byt s21E grayseale made and ihe second byi2 updates Ihe contenss of

gray scale register wihoul issuing any oiher Instructicn

- Set Gray Scale Mode

a0 R DET DE& DES nE4 OiB3 DBz DB1 DE0
b a f 8] B a 1 hi2 Let B =0
EM; M. M Diaacriptlon

1] 1] 0 In case of sefing whit mods and 1% 7/ 2™ frame

1] i i In case of setiing whit made and 3° / 4™ frame

1] 1 0 In cage of seting llght gray mods and 1% 7 2™ frame

1] 1 i In caze of seking llght gray mode and 27 ! 47 frame

1 1] 0 In case of seiiing dark gray mode and 1% 7 2™ frame

i i In case of sefing dark gray mode and 3/ 4" frame

i i 0 In case of sefiing dark mode and 1%/ 2™ frame

i i i In case of 5eting dark mode and 3™ ! 4™ frame

--Set Gray Scale Repgister

&0 R DET DEe DES 0E4 DB3 DE2 DB DEo
o a =B =h1 81 =Bl z43 A 4l {1
I a LERE I Py | eI C3 GE2 O =0
Gad, GBI, |GA2, GBE2,|GAT, GE1,|GAD, GED,| Pulsswlidih Pulae width Pulss width
GCI. GO | GCE, GO2 | GC1, GO | GC0, GO0 (3 PN (12 P (15 P
a a a a e ara s
a a a 1 /e 112 1S
1 0 a 1 aro a2 215
1 a 1 a g 10/1.2 1NE]
1 a 1 a 0 1113 1rS
1 1 a 0 0s 1213 23
1 1 a 1 Qe a2 35
1 1 1 a oe ara 14115
1 1 1 1 oe ara 15M15

" EAI=WAS, LA, DAL BAI GAZ=WAZ LAZ, DA2, BAZ GAT=WAT, LAT, DAY, BA1 GAI=WAD, Lad, DAD, SAD
553=\WH3, LBE3, DB3, BB3 GA2=WE2, LBZ, DBZ, B2 GAT=WB1. LE1, DB1. BB1 GAD=WED, LBO, DBO, BS1

EE3=-WC3, LC3, DL, BO3 GA2=-WiCT, LEZ, DCZ, 5C2 GAT=IWEH, LT, DE1, BC1 GAD=WED, LCD, DL, BLCO
SD3=w0a, LD3, D03, BO3 GA2=1WDZ, LD2, D02, 502 EAT=WI1, LO1, DD, BD1 SAD=WDQ, LDO, OO0, B3O
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COMMAND DESCRIPTION

Referential Instruection Setup Flow: Initializing with the built-in Power Supply Circuits

Ulser Sysiem Setup by Extermal Pms

v

Start of Imittalization

4

Prwer O8G0V IND-V ES) Keeping the /EES Pinm"L"

¥

Wanting for Sahilizing the Power

RES Pin="H"

l

Llser Apphcaion Setup by Intemal Insmactions
[Display Duty Select)
[ADC Select)
[SHL. Selmc)
[COB0 Bepster Select]

User LCTY Power Setup by Imismal [nsmeciions
[Orsrillancr O]
[Bzpulaior Besisor]
[Elciromic Voleme Begisier Select]
[LCDY Bins Register Seloct)

[ DC-DCC Sepeup Bepister Select]
[ {CT 1:0) i) boster 3 X )
Ci=lay - 200m SEC
[Power Comtrel VO, ¥R, VEa LD/
[ EC-DCC Stepeup Bepister Selec)
[ DT =1L} bocster & X
Cizlay - 200m SEC
[Power Comtrel VT, ¥R, VEaL 10
Dielay - 10m SEC
[Power Comtrel VO, VR, VE=LLL]

End of Intttafzaiion

Flgurs 28 Inflalizing with the Bulltin Power Supply Clreults
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Referential Instruction Sefup Flow: Initializing withouwt the built-in Power Supply Circuits

Llser System Setup by Extemal Pins

¥

Stant of [nitialization

'

Power CN{VDD-VEE) Keeping the /BES Fin="L"

w
Whiting for Stabifizmp the Power

W
{BES Piam"H"

'

Set Poeeer Save

v

Liser Applcation Setup by Iniemal Insimactims
[Drizplay Doty Selec)
[ADC Seleci]
[SHL Select]
[COBI0 Begisizr Select)

¥

Llzzr LD Power Setup by Internal Insmoctions
[Oscallafor O8]
[Repuiabor Resistor)
[Electrenic Yolume Rzpister Seleck]
[LCD Bias Repisier Selec)

¥
[ DC-DE Stepeup Begister Select]
[ (DT LA bosier 2 X0 )
Dizlay - 2K SEC
[Power Conimol WONEYFal 000
[ DC-DE Seepup Begister Select]
[ (O 1A=L) booster 6 X |
Dizlay - 2Kim SELC
[Power Conimol VONEYFal,1.0]
Dielay - I0m SEC
[Poever Conimel VO VE,YFal,1,1]

v

Brlepss Power Save

v

Waitmp for Sbilizing the LD Power Lewels

End of [nifalization

Flgurs 27 Inltlalizing without Bullt-in Power Supply Clrculis
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Referential Instruction Setup Flow: Data Displaying

End of Inftiakizanon

.

Display Dain RAM Addressing by Instrucion
[Initinl Drisplay Line]
[Ser Page Address)
[Set Colamn Address)

|

We'rite Display Dara by Instmaction
[Chisplay Data Write]

L

Tum DNsplay ONFOFF Instruction
[Casplay CRAOFF)

.

End of Dta Displiy

Flgura 28 Data Dlzplaying

Referential Instruction Setup Flow: Power OFF

pricnal Status

Set Power Sawe by [nsimaciion |
Power OFFIVDLLYSE) |

End of Power OFF '

Fligura 23 Powear OFF
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9.INTERFACE PIN CONNECTIONS

Pin Input/O
Symbol Description
NO. utput
1 NC I NOT CONNECTOR
2~6 V0~V4 I LCD driver supply voltages
7 VR I V0 Voltage adjustment pin
8 OSCl1 I Extemal osc input,when using intemal clock oscillator,connect OSC1 to VDD.
Internal resistor select pin
This pin selects the resistors for adjusting VO Voltage level
9 INTRS I
-INTRS= “H” :use the internal resistors.
-INTRS= “L” :use the external resistors
10 VEXT I Externally input reference voltage (VREF) for the internal voltage regulator
Selects the external VREF voltage via the VEXT pin
11 REF | -REF= “H” :using the internal VREF
-REF= “L” :using the external VREF
12 VOUT_IN SUPPLY | An external Vout supply voltage can be supplied using the VOUT_IN

If the internal voltage gernerator is used,the VOUT IN&VOUT OUT must be
13 | VOUT OUT | SUPPLY

connected together.If an external supply is used this pin must be left opern.

14 VSS I GND
15 VDD | POWER SUPPLY +3.0V
8-bit bi-directional data bus that is connected to the standard 8-bit microprocessor
16~23 D7~D0 I
data bus.
Read/Write execution control pin
6800-series:-RW= “H” :When E is “H” ,DB0O DB7 are
In an output status.
24 E RD I -RW= “L” :The data on DBO DB7 are latched

at the falling edge of the E signal
8080-series:Read enable clock input pin

When /RD is “L”,DBO DB7 are in an output status.
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Read/Write execution control pin

25 RW_WR 6800-series: RW= “H” :read; RW= “L” :write
8080-series: Write enable clock input pin
Register select input pin
26 A0 -A0= “H” :DBO0 to DB7 are display data
-A0= “L” :DBO0 to DB7 are control data
Reset input pin
27 RST
When RESETB is “L” ,initialization is executed
Chip select input pins
28 CSB
Data/instruction I/O is enable only when CSB is “L” .
Microprocessor interface select input pin
29 PS1
L:8080,H::6800
30 NC NOT CONNECTOR
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10.RELIABILITY
Content of Reliability Test

Environmental Test
No. | Test Item Content of Test Test Condition Applicable
Standard
1 High temperature | Endurance test applying the high storage 80 C
storage temperature for a long time. 200 hrs
2 Low temperature | Endurance test applying the low storage -30 C
storage temperature for a long time. 200 hrs
3 High temperature | Endurance test applying the electric stress 70 C
operation (Voltage & Current) and the thermal stress to 200 hrs
the element for a long time.
4 Low temperature | Endurance test applying the electric stress -20 C
operation under low temperature for a long time. 200 hrs
5 High temperature | Endurance test applying the high temperature 50 'C ,90RH MIL-202E-103B
| Humidity storage | and high humidity storage for a long time. 96 hrs JIS-C5023
6 High temperature | Endurance test applying the electric stress 50 'C ,90RH MIL-202E-103B
i Humidity (Voltage & Current) and temperature humidity | 96 hrs JIS-C5023
operation stress to the element for a long time.
7 Temperature Endurance test applying the low and high -20°C - 70°C 10 cycles
cycle temperature cycle.
20°C . 25°C TORC
30mmn. = Smmn = 30nun
S >
1 cycle
Mechanical Test
8 Vibration test Endurance test applying the vibration during MIL-202E-201A
transportation and using. 10-22H27>1.9mmp-p | 10 c5005
JIS-C7022-A-10
22-500Hz —™>1.5G
Total 0.5hrs
9 Shock test Constructional and mechanical endurance test | 50G half sign wave 1l MIL-202E-213B
applying the shock during transportation. msedc 3 times of each
direction
10 Atmospheric Endurance test applying the atmospheric 115 mbar 40 hrs MIL-202E-105C
pressure test pressure during transportation by air.
Others
11 | Static electricity Endurance test applying the electric stress to VS=800V, RS=1.5 k MIL-883B-3015.1
test the terminal. CS=100 pF
1 time
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*3%x Supply voltage for logic system = 3V. Supply voltage for LCD system = Operating voltage at 25°C.

Failure Judgement Criterion

Criterion Item Test Item No. Failure Judgment Criterion
112|3(4|5|6 |7 |8] 9 |10]11

Basic specification Out of the Basic Specification

Electrical characteristic Out of the DC and AC Characterstic

Mechanical Out of the Mechanical Specification

characterstic Color change : Out of Limit

Apperance Specification
Optical characterstic Out of the Apperance Standard

11. QUALITY GUARANTEE

Acceptable Quality Level

Each lot should satisfy the quality level defined as follows.
- Inspection method : MIL-STD-105E LEVEL II Normal one time sampling

- AQL
Partition AQL Definition
A: Major 0.4% Functional defective as product
B: Minor 1.5% Satisfy all functions as product but not satisfy cosmetic standard

Definition of ‘LOT’

One lot means the delivery quantity to customer at one time.

Conditions of Cosmetic Inspection

Environmental condition

The inspection should be performed at the 1cm of height from the LCD module under 2 pieces of

40W white fluorescent lamps (Normal temperature 20~25 Cand normal humidity 60 + 15%RH).

Inspection method

The visual check should be performed vertically at more than 30cm distance from the LCD panel.
Driving voltage

The VO value which the most optimal contrast can be obtained near the specified VO in the

specification. (Within * 0.5V of typical value at 25°C.).
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12. INSPECTION CRITERIA

12.1 Module Cosmetic Criteria

No. | Item Judgement Criterion Partition
1 | Difference in Spec. None allowed Major
2 | Pattern peeling No substrate pattern peeling and floating Major
3 | Soldering defects No soldering missing Major

No soldering bridge Major
No cold soldering Major
4 Resist flaw on Invisible copper foil ('0.5mm or more) on substrate Minor
substrate pattern
5 | Accretion of metallic | No soldering dust No accretion of metallic foreign matters Minor
Foreign matter (Not exceed '0.2mm) Minor
6 | Stain No stain to spoil cosmetic badly Minor
7 | Plate discoloring No plate fading, rusting and discoloring Minor
8 | Solder amount a. Soldering side of PCB Minor
Solder to form a ‘Filet’ all s
around the lead.
Solder should not hide the _ :
1. Lead parts lead form perfectly. (too
much) A :(
b. Components side
( In case of ‘“Through Hole PCB”)
Solder to reach the Components side of PCB.
2. Flat packages Either ‘Toe’ (A) or ‘Seal’ Minor
(B) of the lead to be covered A j—//C_EC
by ‘Filet’.
Lead form to be assume over solder. A B
3. Chips (32)H =h =(12)H Minor
e E
| o
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12.2 Screen Cosmetic Criteria (Non-Operating)

No. | Defect Judgement Criterion Partition
1 | Spots In accordance with Screen Cosmetic Criteria (Operating) No.1. Minor
2 | Lines In accordance with Screen Cosmetic Criteria (Operating) No.2. Minor
3 Bubb‘les in Size : d mm Acceptable Qty in active area Minor

polarizer d=03 Disregard
03<d=10 3
10<d=15 1
15=<d 0
4 | Scratch In accordance with spots and lines operating cosmetic criteria. Minor
When the light reflects on the panel surface, the scratches are not to
be remarkable.
Allowable .
5 density Above defects should be separated more than 30mm each other. Minor
6 | Coloration Not to be noticeable coloration in the viewing area of the LCD Minor
panels. Back-lit type should be judged with back-lit on state only.
7 | Contamination Not to be noticeable. Minor
12.3. Screen Cosmetic Criteria (Operating)
No. | Defect | Judgement Criterion Partition
1 | Spots A) Clear Note : Minor
Size : d mm Acceptable Qty 1 active area
d=01 Disregard
01<d=02 3
02<d=03 2
03<d 0
Including pin holes and defective dots which must be within one pixel
size.
B) Unclear Size :
S1ze : d mm Acceptable Qty 1n active area
d=<02 Disregard
02<d=05 6
05«<d=07 2
07<d 0
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2 | Lines A)Clear Minor
L5350 (0
2.0 (3) See No. 1
002 005 0.1 W
Note : () - Acceptable Qty in active area L
-Length (mm) W - Width (mm)
o - Disregard
B) Unclear
L 100 (M
” (6)
2.0 See No. 1
0.05 03 0.5 W
‘Clear’ = The shade and size are not changed by VO.
‘Unclear’ = The shade and size are changed by VO.
12.4. Screen Cosmetic Criteria (Operating) (Continued)
No. | Defect Judgement Criterion Partition
3 | Rubbing line Not to be noticeable.
4 | Allowable density | Above defects should be separated more than 10mm each other. Minor
5 | Rainbow Not to be noticeable. Minor
6 | Dot size To be 95% ~ 105% of the dot size (Typ.) in drawing. Partial Minor
defects of each dot (ex. pin-hole) should be treated as ‘Spot’. (see
Screen Cosmetic Criteria (Operating) No.1)
7 | Uneven Uneven brightness must be BMAX / BMIN <2 Minor
brightness (only - BMAX : Max. value by measure in 5 points
back-lit type - BMIN : Min. value by measure in 5 points
module) Divide active area into 4 vertically and horizontally. Measure
5 points shown in the following figure.
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O : Measuring points

Note :
(1) Size : d = (long length + short length) / 2
(2) The limit samples for each item have priority.

(3) Complexed defects are defined item by item, but if the number of defects are defined in above
table, the total number should not exceed 10.

(4) In case of ‘concentration’, even the spots or the lines of ‘disregarded’ size should not allowed.
Following three situations should be treated as ‘concentration’.

- 7 or over defects in circle of 'Smm.

- 10 or over defects in circle of '10mm.

- 20 or over defects in circle of '20mm.

13. PRECAUTIONS FOR USING LCD MODULES

Handing Precautions
(1) The display panel is made of glass. Do not subject it to a mechanical shock by dropping it or impact.
(2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get any in
your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.
(3) Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
(4) The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
(5) If the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If it is heavily contaminated, moisten cloth with one of the following solvents :
- Isopropyl alcohol
- Ethyl alcohol
(6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the
following.
- Water
- Ketone
- Aromatic solvents
(7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.
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(8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it is
free of twisting, warping and distortion. In particular, do not forcibly pull or bend the 10 cable or the backlight
cable.

(9) Do not attempt to disassemble or process the LCD module.

(10) NC terminal should be open. Do not connect anything.

(11) If the logic circuit power is off, do not apply the input signals.

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

- Be sure to ground the body when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded.

- To reduce the amount of static electricity generated, do not conduct assembling and other work under
dry conditions.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this
protective film since static electricity may be generated.

Storage Precautions
When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep
the modules in bags (avoid high temperature high humidity and low temperatures below 00C). Whenever
possible, the LCD modules should be stored in the same conditions in which they were shipped from our
company.

Others

Liquid crystals solidify under low temperature (below the storage temperature range) leading to defective
orientation or the generation of air bubbles (black or white). Air bubbles may also be generated if the module is
subject to a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns, the display
patterns may remain on the screen as ghost images and a slight contrast irregularity may also appear. A
normal operating status can be regained by suspending use for some time. It should be noted that this
phenomenon does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from destruction caused by static
electricity etc., exercise care to avoid holding the following sections when handling the modules.

- Exposed area of the printed circuit board.
- Terminal electrode sections.

14. USING LCD MODULES

Liquid Crystal Display Modules
LCD is composed of glass and polarizer. Pay attention to the following items when handling.
(1) Please keep the temperature within specified range for use and storage. Polarization degradation,
bubble generation or polarizer peel-off may occur with high temperature and high humidity.
(2) Do not touch, push or rub the exposed polarizers with anything harder than an HB pencil lead (glass,
tweezers, etc.).
(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and

September 28, 2007
Version 1.01




reflectors made of organic substances which will be damaged by chemicals such as acetone, toluene, ethanol
and isopropylalcohol.

(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft material like
chamois soaked in petroleum benzin. Do not scrub hard to avoid damaging the display surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time may cause
deformation or color fading.

(6) Avoid contacting oil and fats.

(7) Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the
polarizers. After products are tested at low temperature they must be warmed up in a container before coming
is contacting with room temp erature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.

(9) Do not touch the display with bare hands. This will stain the display area and degradate insulation
between terminals (some cosmetics are determinated to the polarizers).

(10) As glass is fragile. It tends to become or chipped during handling especially on the edges. Please avoid
dropping or jarring.

Installing LCD Modules
The hole in the printed circuit board is used to fix LCM as shown in the picture below. Attend to the following
items when installing the LCM.
(1) Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Protective plate

| | g ! Fitting plote

= ] [l
LM

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and the
fitting plate should have enough height to avoid causing stress to the module surface, refer to the individual
specifications for measurements. The measurement tolerance should be  0.1mm.

Precaution for Handing LCD Modules
Since LCM has been assembled and adjusted with a high degree of precision, avoid applying excessive

shocks to the module or making any alterations or modifications to it.

(1) Do not alter, modify or change the the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the positions of
components to be attached.

(3) Do not damage or modify the pattern writing on the printed circuit board.

(4) Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

(5) Except for soldering the interface, do not make any alterations or modifications with a soldering iron.
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(6) Do not drop, bend or twist LCM.

Electro-Static Discharge Control
Since this module uses a CMOS LSI, the same careful attention should be paid to electrostatic discharge as
for an ordinary CMOS IC.
(1) Make certain that you are grounded when handing LCM.

(2) Before remove LCM from its packing case or incorporating it into a set, be sure the module and your
body have the same electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering iron does not
leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground potentiality to
minimize as much as possible any transmission of electromagnetic waves produced sparks coming from the
commutator of the motor.

(5) As far as possible make the electric potential of your work clothes and that of the work bench the
ground potential.

(6) To reduce the generation of static electricity be careful that the air in the work is not too dried. A
relative humidity of 50%60% is recommended.

Precaution for soldering to the LCM
(1) Observe the following when soldering lead wire, connector cable and etc. to the LCM.
- Soldering iron temperature : 28000C  100IC.
- Soldering time : 3-4 sec.
- Solder : eutectic solder.

If soldering flux is used, be sure to remove any remaining flux after finishing to soldering operation. (This
does not apply in the case of a non-halogen type of flux.) It is recommended that you protect the LCD surface
with a cover during soldering to prevent any damage dur to flux spatters.

(2) When soldering the electroluminescent panel and PC board, the panel and board should not be
detached more than three times. This maximum number is determined by the temperature and time conditions
mentioned above, though there may be some variance depending on the temperature of the soldering iron.

(3) When remove the electoluminescent panel from the PC board, be sure the solder has completely
melted, the soldered pad on the PC board could be damaged.

Precautions for Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (VO). Adjust VO to show the best
contrast.

(2) Driving the LCD in the voltage above the limit shortens its life.

(3) Response time is greatly delayed at temperature below the operating temperature range. However,
this does not mean the LCD will be out of the order. It will recover when it returns to the specified temperature
range.

(4) If the display area is pushed hard during operation, the display will become abnormal. However, it will
return to normal if it is turned off and then back on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal circuit.
Therefore, it must be used under the relative condition of 4000C , 50% RH.
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(6) When turning the power on, input each signal after the positive/negative voltage becomes stable.
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—
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|
|
(Negotive voltage) : \
|
|
|
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I
|

Ve
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GND

Storage
When storing LCDs as spares for some years, the following precaution are necessary.
(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for dessicant.
(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature
between 0[1C and 35(1C.

(3) The polarizer surface should not come in contact with any other objects. (We advise you to store them
in the container in which they were shipped.)
Safety
(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with
solvents such as acetone and ethanol, which should later be burned.
(2) If any liquid leakes out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.
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Return LCM under warranty
No warranty can be granted if the precautions stated above have been disregarded. The typical examples
of violations are :
- Broken LCD glass.
- PCB eyelet’'s damaged or modified.
- PCB conductors damaged.
- Circuit modified in any way, including addition of components.
- PCB tampered with by grinding, engraving or painting varnish.
- soldering to or modifying the bezel in any manner.

Module repairs will be invoiced to the customer upon mutual agreement. Modules must be
returned with sufficient description of the failures or defects. Any connectors or cable installed
by the customer must be removed completely without damaging the PCB eyelet’s, conductors
and terminals.
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