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View Dot Dot Character
Area Size Pitch Size

Model No. Format Type Back Light Modul Size

§C16014 161 TN,STN  No,EL(LED) 80%36%8.8(12.7) 66¥16  .55*75 .63*83 3.07%6.56

§C1601B  16%1 TN,STN  No,EL(LED) 85%28+8.8(12.7) 66¥16  .55*%75 .63*83 3.07%6.56

SC1601D  16¥1 TNSTN No,EL(LED)  115%23.2%8.8(127) 99*13  92*1.16 98%1.22 4.84*9.7

$C16024  16%*2 TN,STN NoEL(LED) 80%36%8.8(12.7) 66¥16  .56%.66 .60*70 2.95%4.35

SC1602B 162 TN,STN  No,EL(LED §5%30%8.8(12.7) 66*16  .56%.66 .60*70 2.95%4.35

SC1602H  16%2 TNSTN  No,EL(LED 84%44%8.8(12.7) 66*16  .50*.66 .60¥70 2.96*5.56

SCI602E  16%2 TN,STN  No,EL(LED 122%44%8.8(12.7)  99*24  92¥1.16 98*1.2] 4.84*9.63

)
)
$C1602D  16¥2 TN,STN  No,EL(LED) §5%36%8.8(12.7) 66¥16  .56%.66 .60*70 2.96%5.56
)
)

SC2002A  20%2 TNSTN  No,EL(LED 116%37%8.8(12.7)  85%18.6  .60*.65 .65*70 3.20*5.55

SC2004A  20%4 STN, TN No,EL(LED) 98%60%8.8(12.7)  77*%26.3 .55%55 .60%70 2.95%475

§C24024  24%*2 TN,STN  No,EL(LED) 118%36%8.8(12.7)  93.5%16 .60*.65 .65*70 3.20%5.55

SC40024  40%2 STN, TN No,EL(LED)  182%33.5%8.8(12.7) 154*15.3 .60%.65 .65*%70 3.20*5.55

8G12232A 122¢¥32 STN No,EL(LED) 84%44%8.8(12.7)  60.5%18.5 40%45 44*49

8G128644 128%64 STN No,EL(LED) 93%70+8.8(12.7) 72%40  48%48 52%.52

SG128128B 128128 SIN/ESIN -~ No,EL(CCFL) 84.4x100%14.0 62%62  40%40 43*43

SG24064A 240%64 STN No,EL(CCFL,LED) 180%65%10(20.1)  134%40  .49*49 53*53

180(187)%65(76)

8SG24064B 240%64 SIN/ESIN No,EL(CCFL,LED) #11.5(14.0)

133%40  49%*49 53*53

SG240128A 240%128 STN  No,EL(CCFL) 170%101.1%14 132%76  .47%.47 .50%.50

SG240128B 240128 SIN/FSIN ~ No,EL(CCFL) ~ 144%104%10.3(14)  114*64  42*42 45*45

$G3202404 320%240 STN ~ No,EL(CCFL) 167.1%109%10 122%92  .33*33 .36*.36

SG320240B 320%240 STN/FSIN -~ No,EL(CCFL) ~ 160(167.1)¥109%11 ~ 12¥90  .33*33 .36*.30

SG640200B 640200 STN No,CCFL 264%141%20.5 232%106 .32¥46 .35%49

SG640480B 640%480 STN No,CCFL 254%276.8¥21.5  230%19§ .32%.37 .35%40




@® HANDLING PRECAUTIONS

(1)The LCD module is a fragile item and should not be subjected to strong mechanical
shocks.

(2)Avoid applying pressure to the module surface.This will distort the glass and cause a
change in colour.

(3)Under no circumstance should the position of the bezel tabs or their shape be modi-
fied.

(4)Do not modify the display PCB in either shape or positioning of components.

(5)Do not modify or move location of the zebra or heart seal connectors.

(6)The device should only be soldered to during interfacing. Modification to other area of
the board should not be carried out.

(7)In the event of LCD breakage and resultant leakage of fluid do not inhale,ingest or
make contact with the skin.If contact is made rinse immediately.

(8)When cleaning the module use a soft damp cloth with a mild solvent such as Isopropyl
or Ethyl alcohol.The use of water,ketone or aromatic is not permitted

(9)Prior to initial power up input signals should not be applied.

(10)Protect the module against static electricity and observe appropriate anti-static precau-
tion.

@® LCD Module Classification

SC 1601A SL B -HO-00
o (2] 00 6 6 0

@ Module Types:SC-Character type,SG=Graphic type
@ Model No.:1601,1602,2002,2004,4002,etc.
® LCD Mode:N=TN positive, M=TN negative,S=STN /Gray,
U=STN /Yellow,B=STN /Bule,F=FSTN /White, N=FSTN /Black
O Back Light Mode: L=LED /Yellow,M=LED /Amber,N=LED /Red,
O=LED /Orange E=EL /White,B=EL /Blue-Green,
G=EL /Green,C=CCFL /White / Transmissive
D=CCFL /White /Transflective
@® View Angel:B=Bottom View,T=Up View
® Character set
SO:Samsung /English-Japanese
HO:Hitachi /English-Japanese
EH:Epson /English-Cyrillic- Russian
EB:Epson/English- European
@ @ Temperatare Type
— G : General temperature (0 ~ 50 °C )
— H: Wide temperature ( — 20 ~ 60 °C )



B FEATURE:

1.5 X 7do

ts with cursor

2.Built in Controller (KS0066 or Equivalent)
3.5V Power Supply
4.1/16 Duty Cycle
5.4.2V LED Forward Voltage

Bl INTERFACE PIN CONNECTIONS:

W MECHANICAL DATA
ITEM DIMENSIONS UNIT

Module Size (WX H X T)|80 X 36.0 X 8.8(127LED)| mm
Viewing Area (W X H) 66.0 X 16.0 mm
Character Size (W X H) 3.07 X 6.56 mm
Character Pitch(W X H) 377 X 6.56 mm
Dot Size(W X H) 0.55 X075 mm
Dot Pitch(W X H) 0.63 X 0.83 mm

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Item Symbol |Condttion|Min.| Typ. |Max.|Unit
1 Vss oV 9 DB2 | DATA BIT2 LCD Operating Ta=0C | — | 48| — V
2| Voo SV 10 | DB3 | DATA BIT3 Voo-Vo |Ta=25C| — | 45| — |4
3 Vo CONTRAST ADJ 11| DB4 DATA BIT4 Voltage Ta=50C| — | 4.2 | — Vv
4 RS |REGISTER SELECT| 12 | DBS | DATA BITS Suplly Voltage | Vop-Vss -— 471 5 53|V
5| R/W READ /WRITE 13| DB6 | DATA BIT6 Input |"High"Level| Vi — 221 — | Voo | V
6 E ENABLE SIGNAL | 14| DB7 DATA BIT7 Voltage | " Low" Level V. — 0 — 106 |V
7 | DBO DATA BITO 15 A LED POWER Output |"High"Level | Vo — 24| — | — Vv
8 | DBI DATA BITI 16 K LED POWER Voltage | "Low" Level VoL — — | — 104 | V
B EXTERNAL DIMENSION
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B FEATURE:

1.5 X 7dots with cursor

2.Built in Controller (KS0066 or Equivalent)

3.5V Power Supply
4.1/16 Duty Cycle
5.4.2V LED Forward Voltage

l INTERFACE PIN CONNECTIONS:

B MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (WX H X T)|85 X 28.0 X 8.8(127LED)| mm
Viewing Area (W X H) 66.0 X 16.0 mm
Character Size (W X H) 3.07 X 6.56 mm
Character Pitch(W X H) 3.77 X 6.56 mm
Dot Size(W X H) 0.55 X075 mm
Dot Pitch(W X H) 0.63 X083 mm

M ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function ltem Symbol | Condttion|Min.| Typ. |Max.|Unit
1 Vss oV DB2 DATA BIT2 LCD Operating Ta=0C | — | 48| — V
2 oo 5V 10 | DB3 DATA BIT3 Voo-Vo | Ta=25C| — | 45| — 14
3 Vo CONTRAST ADJ. | 11 DB4 DATA BIT4 Voltage Ta=50C 4.2 — V
4 RS |REGISTER SELLECT| 12 | DBS5 DATA BITS Suplly Voliage | Von-Vss — 471 5 53|V
5| R/W READ /WRITE 13 DB6 DATA BIT6 Input |"High"Level Vin — 227 — Voo | V
6 I LENABLE SIGNAL | 14 | DB7 DATA BIT7 Voltage | "[ow" Levet Vi — 0 — | 0.6 V
7 DBO DATA BITO Ouipur ["High"Level Von — 2.4 — — V
8| DBI DATA BITI Voltage | "Low" Levet Vol — — | — | 0.4 v
Hl EXTERNAL DIMENSION
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H FEATURE: B MECHANICAL DATA

1.5 X 7dots with cursor ITEM DIMENSIONS UNIT
2.Built in Controller (KS0066 or Equivalent) Module Size (WX HX T)| 80X36.0X8.8(12.7LED) | mm
3.5V Power Supply Viewing Area (W X H) 60.0 X 16.0 mm
4.1/16 Duty Cycle Character Size (W X H) 2.96 X 5.56 mm
5.4.2V LED Forward Voltage Character Pitch(W X H) 3.55 X 594 mm
Dot Size(W X H) 0.56 X 0.66 mm
s Dot Pitch(W X H) 0.60 X 0.70 mm
B INTERFACE PIN CONNECTIONS: B ELECTRICAL CHARACTERISTICS:
No |Symbol Function No | Symbol Function Item Symbol |Condttion|{Min.|Typ.|Max.|Unit
1| Vss oV 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — [ 48] — | V
2| Voo SV 10 | DB3 | DATA BIT3 Vop-Vo |Ta=25C| — |45 — | V
3 Vo CONTRAST ADJ. | 11| DB4 | DATA BIT4 Voltage Ta=50C| — |42 — | V
41 RS |REGISTER SELECT| 12| DB5 | DATA BITS5 Suplly Voltage | Vop-Vss — 471 5 | 53|V
5| R/W READ /WRITE 13| DB6 | DATA BIT6 Input |"High"Level Vin — 22| — | Voo | V
6 E ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voltage | " Low" Level 1418 — 0| —}|06]|V
7 | DBO DATA BITO 15 A LED POWER Output |"High"Level | Vou — 24| — | — |V
8 | DBI DATA BITI 16 K LED POWER Voltage | " Low" Level VoL — — | —j04 |V

B EXTERNAL DIMENSION
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B FEATURE:

1.5 X 7dots with cursor
2.Built in Controller (KS0066 or Equivalent)
3.5V Power Supply
4.1/16 Duty Cycle
5.4.2V LED Forward Voltage

B INTERFACE PIN CONNECTIONS:

WM MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (W X H X T)| 85.0X30.0X8.8(12.7LED) | mm
Viewing Area (W X H) 66.0 X 16.0 mm
Character Size (W X H) 2.96 X 5.56 mm
Character Pitch(W X H) 355 X 5.94 mm
Dot Size(W X H) 0.56 X 0.66 mm
Dot Pitch(W X H) 0.60 X 0.70 mm

Bl ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function ltem Symbol | Condttion {Min.|Typ. | Max.|Unit
1 Voo S5V 9 DB2 DATA BIT?2 LCD Operating Ta=0C | — | 4.8 | — v
2 Vss oV 10 | DB3 DATA BIT3 Voo-Vo | Ta=25C| — | 4.5 | — 14
3 Vo CONTRAST ADJ. | 11| DB4 DATA BIT4 Voltage Ta=50C| — | 4.2 | — v
4 RS |REGISTER SELECT| 12 | DBS DATA BITS Suplly Voltage | Von-Vss — 471 5 S3 |V
5| R/W READ /WRITE 13| DB6 | DATA BIT6 Input |"High"Level| Vi — 220 — Voo | V
6 L ENABLE SIGNAL | 14 | DB7 DATA BIT7 Voltage | “Low" Level 418 —_ 0 — | 06 14
71 DBO DATA BIT0O Outpui |"High" Level Von — 24| — | — V
8| DBI DATA BITI Voltage | " Low" Level Vou — — | — | 04 vV
l EXTERNAL DIMENSION
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H FEATURE:

1.5 X 7dots with cursor

2 Built in Controller (KS0066 or Equivalent)

3.5V Power Supply
4.1/16 Duty Cycle

5.4.2V LED Forward Voltage

B INTERFACE PIN CONNECTIONS:

B MECHANICAL DATA
ITEM DIMENSIONS UNIT

Module Size (WX HXT)| 84.0X44.0X8.8(12.7LED) | mm
Viewing Area (W X H ) 66.0 X 16.0 mm
Character Size (W X H) 296 X 5.56 mm
Character Pitch(W X H) 3.55 X 5.94 mm
Dot Size(W X H) 0.56 X 0.66 mm
Dot Pitch(W X H) 0.60 X 0.70 mm

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Item Symbol |Condttion|Min.| Typ. |Max.|Unit
1 Vss oV 9 DB2 DATA BIT2 LCD Operating Ta=0C | — | 48| — |4
2 Voo 5V 10 | DB3 DATA BIT3 Voo-Vo | Ta=25C| — | 4.5 | — V
3 Vo CONTRAST ADJ. | 11 DB4 DATA BIT4 Voltage Ta=50C| — | 4.2 — V
4 RS |REGISTER SELECT| 12 | DBS DATA BITS Suplly Voltage Von-Vss — 4715 5.3 14
51 R/W READ /WRITE 13| DB6 DATA BIT6 Input |"High"Level Vin — 221 — | Vop | V
6 K ENABLE SIGNAL | 14 DB7 DATA BIT7 Voltage | " Low" Level V. — 0 — 1 0.6 V
7 | DBO DATA BITO Output | "High"Level Von — 24 — — V
8 | DBI DATA BITI Voltage | "Low" Level Vor. — — | = |04 V
B EXTERNAL DIMENSION
84.0+0.5
79.0
ot 76.0 (LED=12.7)
8 3 66.0 8.8 355
_g 56.21 4-R1.4 :1 . 4.8 2.96
0.56
& 4
& N
y — N o {
At; _.3,.‘:‘0- N O B _ ©
o8 9 R <oiH S ifglé
2‘ 2-¢2.8 Iy -
. hita . 1 {16 \ - [anasnEn]
S;] 10,2 P2.54+13=33.02 \ 14-01.0 &) -1 __] 1.6 SCALE 4/1
L_i_, L 71.2 U’Od@ 1 .8) 1.5
76.0
W] 14 ] 1 1 7 7 L.
P o o IR naanasIDaz oA T sho e TR ywiRs Vs Tvaatves] unit:MM
B BLOCK DIAGRAM
COM 16
DB7~DB0
COLII\fT%OLLER | _LCD PANEL
E — SEG 40 J A
R/W - LS SEG 40
RS S KS0066
Vo — or CONTROL SIGNALS 4
Voo — |  Equivalent »| LCD SEGMENT DRIVER X1
Vs —_— ]




B FEATURE:

1.5 X 7dots with cursor

2.Built in Controller (KS0066 or Equivalent)
3.5V Power Supply

4.1/16 Duty Cycle

5.4.2V LED Forward Voltage

Bl INTERFACE PIN CONNECTIONS:

Bl MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (WX H X T)| 85.0X36.0X8.8(12.7LED) | mm
Viewing Area (W X H) 66.0 X 16.0 mm
Character Size (W X H) 2.96 X 5.56 mm
Character Pitch(W X H ) 3.55 X 594 mm
Dot Size(W X H) 0.56 X 0.66 mun

Dot Pitch(W X H)

0.60 X 0.70

nin

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Ttem Symbol {Condttion|Min.| Typ. |Max.|Unit
i Vss oV 9 DB2 DATA BIT?2 LCD Operating Ta=0C | — | 48| — v
2 Voo SV 10 | DB3 DATA BIT3 Voo-Vo |Ta=25C| — | 4.5 | — V
3 Vo CONTRAST ADJ. | 11 | DB4 DATA BIT4 Voltage Ta=50C 4.2 1 — V
4 RS |REGISTER SELECT| 12 | DBS | DATA BITS Suplly Voltage | Vin-Vss — 470 5 |53V
S| R/W READ /WRITE 13| DB6 DATA BIT6 Input |"High"Level Vi — 22| — (Voo | V
6 L ENABLE SIGNAL | 14 | DB7 DATA BIT7 Voltage | "Low" Level V. — 0 — | 0.6 V
7| DBO DATA BITO 15 A LLD POWER Output |"High'Level Von — 24 — | — Vv
8 |- DBI DATA BIT] 10 K LED POWER Voltuge | "Low"Level Vo — — | — | 0.4 V
B EXTERNAL DIMENSION
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B FEATURE:

1.5 X 7dots with cursor
2.Built in Controller (KS§0066 or Equivalent)
3.5V Power Supply
4.1/16 Duty Cycle
5.4.2V LED Forward Voltage

Bl INTERFACE PIN CONNECTIONS:

B MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (WX H X T)|122.0X44.0X8.8(13.5LED)| mm
Viewing Area (W X H) 99.0 X 24.0 mm
Character Size (W X H) 4.84 X 9.63 mm
Character Pitch(W X H) 6.0 X 10.37 mm
Dot Size(W X H) 0.92 X 1.16 mm
Dot Pitch(W X H) 0.98 X 1.21 mm

H ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Item Symbol C‘ondttion Min.| Typ. |Max.|Unit
1 Vss oV 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — 48] — | V
2| Voo N4 10 | DB3 | DATA BIT3 Voo-Vo |Ta=25C| — |45 — | V
3 Vo CONTRAST ADJ. | 11 | DB4 | DATA BIT4 Voltage Ta=50C| — |42 — | V
4| RS |REGISTER SELECT| 12 | DB5 | DATA BITS Suplly Voltage | Vob-Vss — 471 5 | 53|V
5| R/W READ/WRITE 13| DB6 | DATA BIT6 Input |"High"Level| Vin — 220 — | Voo | V
6 E ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voltage | "Low" Level Vi — 0| — (06| V
7 | DBO DATA BITO Output |"High"Level Vou — 24| — | — V
8 | DBI DATA BITI Voltage | "Low"Level | VoL — — | — 1 04|V
H EXTERNAL DIMENSION
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B FEATURE: Il MECHANICAL DATA

1.5 X 7dots with cursor ITEM DIMENSIONS UNIT
2.Built in Controller (HD44780 or Equivalent) Module Size (WX HXT)|116.0X37.0X8 8(12.7LED) | mm
3.5V Power Supply Viewing Area (W X H) 85.0 X 18.6 mm
4.1/16 Duty Cycle Character Size (W X H) 3.20 X 555 mm
5.4.2V LED Forward Voltage Character Pitch(W X H) 3.7 X 595 mm
Dot Size(W X H) 0.60 X 0.65 mm
Dot Pitch(W X H) 0.65 X 0.70 mm
Bl INTERFACE PIN CONNECTIONS: B ELECTRICAL CHARACTERISTICS:
No|Symbol Function No | Symbol Function Item Symbol |Condttion|Min.|Typ. |Max.|Unit
1 Vss ov 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — |48 — | V
2| Voo SV 10 | DB3 | DATA BIT3 Von-Vo {Ta=25C| — |45 | — | V
3 Vo CONTRAST ADJ. | 11 | DB4 | DATA BIT4 Voltage Ta=50C| — | 42| — | V
4 RS |REGISTER SELECT| 12 | DBS | DATA BITS Suplly Voltage | Voo-Vss — 471 5 [ 53|V
5| R/W READ /WRITE 13 | DB6 | DATA BIT6 Inpur |"High"Level|  Vin — 22| — | Voo | V
6 E ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voltage | " Low" Level Vi — 0| — (061 V
7 | DBO DATA BITO 15 A LED POWER Output |"High"Level | Vou — 24| — | — | V
8| DBI DATA BITI 16 K LED POWER Voltage | "Low" Level VoL — — | — |04 |V

Hl EXTERNAL DIMENSION

X g;g (LEDa=12.7) 5
il 2.73 | ‘F 7355 1_.5_3_,1, :} 4,§ .'LZQ__ )
Bt ! 0.05
% ]IS 15 : L o 4
o A% — g a 2 " é?f
o T i 1 it # St | 0 S - - o V) fe!
N k@ — 1Y oo
2 1 L A ")
— 0 r/}f}' - o
~ b~
Ql% v \L16-01.0 5-01.0// o s SC/—\LE4/1
e o Pads 1.8) 108.0 4-0 i
—ia N
~ 59.0 o
116.0+05
m®] 1 | 3 ] 5 719 [ 11]i3]i5 .
W [Vss | Vo |R/Wi DBO| DB2| DB4|DB6, :
P N, 2ss 4o e{ 8 110 12 |14 1A6 Umt'MM
ML vgdi RS | E 1DB1] DB3[ DBS [DB7} K
B BLOCK DIAGRAM
COM 16
DB7~DB0
e LCD PANEL
E e JCONTROLLER SEG 40 T
rRyw —— LSI SEG 60
RS — ] KS0066
Vo — or CONTROL SIGNALS 4
Voo ——  Equivalent > LCD SEGMENT DRIVER X1
Vs _————
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l FEATURE:

1.5 X 7dots with cursor ‘
2.Built in Controller (HD44780 or Equivalent)
3.5V Power Supply ~
4.1/16 Duty Cycle

5.4.2V LED Forward Voltage

B INTERFACE PIN CONNECTIONS:

Il MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (WX H X T)| 98.0X60.0X8.8(12.7LLD) | mm
Viewing Area (W X H) 77.0 X 26.3 mm
Character Size (W X H) 295 X 475 mm
Character Pitch(W X H) 355 X535 mm
Dot Size(W X H) 0.55 X055 mm
Dot Pitch(W X H) 0.60 X 0.60 mm

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Item Symbol |Condttion | Min.{Typ. | Max.|Unit
1 Vss oV 9 DB?2 DATA BIT2 LCD Operating Ta=0C | — | 48| — V
2 Vop SV 10 | DB3 DATA BIT3 Von-Vo | Ta=25C| — | 45| — |4
3 Vo CONTRAST ADJ 11 | DB4 DATA BIT4 Voltage Ta=50"C 4.2 — V
4 RS [REGISTER SELECT| 12| DB5 DATA BITS Suplly Voliage | Vbp-Vss — 471 5 5.3 v
S| R/W READ/WRITE 13| DB6 | DATA BIT6 Input {"High"Level | Vin — 221 — | Voo V
6 E ENABLE SIGNAL | 14| DB7 DATA BIT7 Voltage | "Low" Level 418 — 0 — | 0.6 V
7 | DBO DATA BITO 15 A LED POWER Output |"High"Level Vou — 24 — | — V
8 | DBI DATA BITI 16 K LED POWER Voltage | " Low" Level Vot — — | — | 04 V
[l EXTERNAL DIMENSION
930 —
7.5 ?lTCH2.54~15=38.1 8.8 (LED=12.7)
1 ) 4-0 7 8 '
-8 16=21.0 ~
é--uwwmwuww&-_____—r 9 - - 1
1 i16 290
i : L r~ Q.-:?_s__
Q_._O_5_.F
b
o M Ol G i
TTT aneEEE E R S a lnﬁtn]-n E
O )| OO
© | I Sl
L r = - aoIro o
o= - 2 L SCALE4 /1
70.4 __“__._61
727.0
96,2
8.0+ 0,5
el T 12 1312 15 [6]7 18 |9 [10 11 [12 [13 [14 [15]16 unit:MM
SGW. | Vss [Vdd| Vo |RS |R/W | E |DBO |DB1 |DB2 [DB3 | DB4 |DBS5 [DB6|DB7] AK
B BLOCK DIAGRAM
COM 16
DB7~DB0
COIE\?T%OLLER LCD PANEL
E — L S SEG 40 T
R/W S ¥ SEG 160
RS —_— > KS0066
Vo . or CONTROL SIGNALS 4
Voo —_— Equivalent > LCD SEGMENT DRIVER X2
Vss —_—]
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B FEATURE:

1.5 X 7dots with cursor
2.Built in Controller (HD44780 or Equivalent)
3.5V Power Supply
4.1/16 Duty Cycle
5.4.2V LED Forward Voltage

[l INTERFACE PIN CONNECTIONS:

Il MECHANICAL DATA

ITEM DIMENSIONS UNIT
Module Size (WX H X T)|118.0X36.0X8.8(12.7LED)| mm
Viewing Area (W X H) 93.5 X 16.0 mm
Character Size (W X H) 3.20 X 5.55 mm
Character Pitch(W X H) 3.70 X 5.95 mimn
Dot Size(W X H) 0.60 X 0.65 mm
Dot Pitch(W X H) 0.65 X 0.70 mm

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function liem Symbol [ Condition | Min.| Typ. | Max.|Unii
1 Vss oV 9 DB2 DATA BIT?2 LCD Operating Ta=0C | — | 48| — v
2 Vob SV 10 | DB3 DATA BIT3 Von-Vo |Ta=25C{ — | 4.5 | — V
3 Vo CONTRAST ADJ. | 11 DB4 DATA BIT4 Voltage Ta=50"7C 4.2 | — V
4 RS |REGISTER SELECT| 12| DBS DATA BITS Suplly Voltage Vin-Vss — 471 5 5.3 V
5{ R/W READ/WRITE 13| DB6 | DATA BIT6 Input |"High"Level|  Vin — 221 — Vo | V
6 £ ENABLE SIGNAL | 14 | DB7 DATA BIT7 Voltage | " Low" Level Vi — 0 — | 0.6 V
7 | DBO DATA BITO 15 A LED POWIER Output |"High" Level Von — 24| — — V
8 | DBI DATA BITI 16 K LED POWER Voltage | "Low" Level Vol — — | — 1 04 V
B EXTERNAL DIMENSION
2.2 113.0
100.8
2.541] .. 94.8 (LED=12.7) 7
935 . 3.2
88.3 LS 4; 060 |
s ; :‘ 0.05
4 wells ] HE ] i
ok I_[ée -
[ A O N[N O e TR -n] e
o 138+ S Y= O 0 [ & w ©f o
< K — —] e | v ot o
- i\ : J
_é_ : '___é__ [ansnsls]
~w | \16-81.0(Padel8) | —01 0N 16 SCALE4/1
oo?r b = - /
N 61.75 4~92.5 ol
| 118.0+0.5 e
w. 1 3 5] 7 9 11(13 15
Vss |Vo |R/w!DBO[DB2| DB4[DB6 A .
MmN 2 14 6 8 101 1214 (16 UNITMM
S JvddIRS | E DB DB3IDBSDB7[K
B BLOCK DIAGRAM
COM 16
DB7~DB0
LCD OLLER LCD PANEL
I .| CONTROLLE SEG 40 Y
R/W - LA SEG 80
RS —_ KS0066
Vo —> or CONTROL SIGNALS 4
Voo e Equivalent LCD SEGMENT DRIVER X1
Vs —_—
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B FEATURE:

1.5 X 7dots with cursor ‘

2.Built in Controller (HD44780 or Equivalent)
3.5V Power Supply

4.1/16 Duty Cycle

5.4.2V LED Forward Voltage

B INTERFACE PIN CONNECTIONS:

l MECHANICAL DATA
ITEM DIMENSIONS UNIT

Module Size (WX H X T)|182.0X33.5X8.8(12.7LED)| mm
Viewing Area (W X H) 1540 X 15.3 mm
Character Size (W X H) 3.20 X 5.55 mm
Character Pitch(W X H) 370 X 5.95 mm
Dot Size(W X H) 0.60 X 0.65 mm
Dot Pitch(W X H) 0.63 X 0.70 mm

B ELECTRICAL CHARACTERISTICS:

No|Symbol Function No | Symbol Function Ttem Symbol | Condttion|Min.|Typ. | Max.|Unit
1 Vss oV 9 DB2 DATA BIT2 LCD Operating Ta=0C | — | 48| — V
2| Vob 5V 10| DB3 | DATA BIT3 Voo-Vo |Ta=25°C| — |45 | — V
3 Vo CONTRAST ADJ. | 11 | DB4 | DATA BIT4 Voltage Ta=50C| — 4.2 | — V
4 RS |REGISTER SELECT| 12| DB5 | DATA BITS Suplly Voltage | Von-Vss — 471 5 | 53|V
5| R/W READ /WRITE 13| DB6 | DATA BIT6 Input |"High"Level Vin —_— 22 — (Vo | V
6 E ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voltage | " Low" Level 418 — 0| — 106}V
7 1 DBO DATA BITO 15 A LED POWER Outpur |"High"Level|  Vou — 24| — | — |V
8 | DBI DATA BIT1 16 K LED POWER Voltage | “Low" Level Vot — — =104V
B EXTERNAL DIMENSION
1:1.; (LED=12.7) 7
2.54 154,
25 1 147.5 PR L) 4
2 1 -
I
‘6<§»‘5 Yl R -
of 3 T8 I T O A T 8 e g P ngg
b e oo o e e e sy R e
2 1 J[\]
H ] _ . oomo
\_16-01.0(P001.8) ~01 9% "H"_s SCALE4/1
88.5 92'
LSRR 4-93.5 175.0 |~
182.0£ 0.5
PNNO 1 315 7 9 11 [13 } 15
SN, | vss | Vo |R/wW|DBO{DB2jDB4|DB6 | A Unlt:MM
PNNO] 2 | 4 6 8 |10 [ 12 114 |16
SNL {Vdd| RS | E {DB1[DB3|DB5 [DB7 | K
B BLOCK DIAGRAM
COM 16
DB7~DB0
LCD LCD PANEL
E S CONTROLLER SEG 40 T y
SEG 160
Ay —— o KS0066
Vo EEE——— or CONTROL SIGNALS 4
Voo EE——— Equivalent > LCD SEGMENT DRIVER X2
Viss _
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H Absolute maximum ratings

Test Standard value ‘
Item Symbol s Unit
condition min. max.
Supply voltage for logic Vdd-Vss Ta=25C -0.3 7 V
Supply voltage for LCD drive Vied Ta=25TC Vdd-13.5 | Vdd+0.3 vV
Input voltage Vin Ta=25C -0.3 Vdd+0.3 v
Operating temperature Topr 0 50 C
Storage temperature Tstg. -20 70 (&
B Reliability conditions
LCD Module (Consumer Type)
High temperature operation Operation 96~100Hrs at 50 & 2 °C surrounding temp.
} Operation 96~100Hrs at 0 & 2 C surrounding temp.No dew to be

Low temperature operation found No visible

High temperature storage

Stroage 96~100Hrs ai 60 X 2 °C surrounding temp.then storage

.. . tnferiority in
4Hrs at normal condition ( Power Off). / Y

Low temperature storage

Strage 96~100Hrs ar -20 £ 2 °C surrounding temp.then storage

appearance and
4Hrs at normal condition ( Power Off). No dew (o be found.

Damp proof

Storage 96~100Hrs at 40 £ 2 °C and 90~95% RH surrounding | function.
condition then storage 4Hrs ai normal condition( Power Off}).No
dew (o be found.

Note:The above mentioned conditions are nominal ones.which may differ in special specifications.

B Optical characteristics

1.8TN Type
Item Symbol Condition min. typ. max. Unit | Note
Viewing angle b 2-¢ 1 K=2.0 60 deg. A
Contrast ratio K b =10, 6 =0 5 B
Response time (Rise) tr d =10, 6 =0 150 250 ms C
Response time (Fall) tf ¢ =10, 6 =0 200 300 ms C
2.TN Type
Item Symbol Condition min. typ. max. Unit | Note
Viewing angle ¢ 2-¢ 1 K=2.0 40 deg. A
Contrast ratio K ¢ =25,0 =0 5 B
Response time (Rise) tr ¢ =25,0 =0 80 120 ms C
Response time (Fall) tf ¢ =25,0 =0 60 90 ms C
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Bl Measurement method of optical characteristics

A, Definition of Viewing Angle © and ¢

Brightness

CR

180

270

Non-~Seclec Signol

Definition of the viewing direction by the in ciinotion

THETA ond the ozimuth.

PHI (For reference oxis see sub-clouse 4.5 of Essentiol

Rotings ond charocteristics.)

in cose of Negotive type, wove from of chon
(Non Seisct Signals: 0%, Select Si

B, Definition of Contrast Ratio (CR)

[

B1: Brightness
In Select Signol

B82: Brightness
In Non-Select

in Select Signol
(Posi Type

Brightness

=]

Signal
Driving Voltoge Oriving Voltage
Brightness Brightness
. Jn_Non-—Select Signal CR= in Select Signol
Brightness Brightness

In Non-Select Signol
(Nega Type)

C, Definition of Optico! Response Time

_l ] ———
IU_.—JU__J[t _______ _U,__.JU_.JU__
Select Signai Non-Seclec Signol
S 3
o 2 ]
e } 3 5
l M -
| Tr 14 Time
Rise Time Decoy Time

ignols: IOOZ%

ing brighiness reverse.

B Electrical characteristics

VDD=5V + 5%
V8§5=0V,Top=0-50 C
Item Symbol Condition Standard Value Unit App ltgable
min. | typ. | max. terminal
Power Voltage vdd ceve 4.75 5 5.25 |4 vdd
Input H-level voltage VIH 2.2 «er | Vdd V | RS,R/W,.E
Input L-level voltage VIL -0.3 | ee- 0.6 V| DBO~DB7
Output H-level voltage VOH |IOH=0.205mA| 2.4 Vv | DBO~DB7
Output L-level voltage VOL I0L=1.2mA . v 0.4 V | RS,R/W,E
1/0 leakage current 1L VIN=0~VDD -1 oo 1 A | DBO~DB7
Supply current IDD Vdd=5V eee | 035 0.6 | mV Vdd
LCD operation voliage VLDC Vdd-Vo 3 oo 11 V 10
Bl Timing chart VDD=5V & 5%
VS§S=0V,Top=0-50 C
Item Symbol Min. Max. Unit
Enable cycle time fevee 500 oo ns
Enable pulse width | "High' Level Pwen 220 .o ns
Enable rise/fall time ter Ler cee 25 ns
Sel-up time l RS,R/W-E tas 40 coe 1S
Address hold time tan 10 oo ns
Data set-up time {osw 60 oo ns
Data delay time {oor 60 120 ns
Data hold time (writing) tu 10 oo ns
Data hold time (reading) {oHr 20 oo ns
Colck oscillating frequence fosc 270 (TYP) KHZ




Il Timing Characte

ristics

FIG.1T WRITE

OPERATION

RS

R/W

Vi1

PWen ta

—-—

VIHT

£ ViL1 YiL1 Vit
tee ] 1o tos 1H,
DBO~ DB7 wypflalid D;LQ:E“
tevee

(Write Data from MPU to MODULE)

ViK1 ViK1
RS VL Vi
tas tal
R/W V!Hl/i Vikt
PWEH 4
] tes
£ vV VIMTIN i1 ViL1
2 |t t
[ DR
VIHT .
DBO~ DB7 i Jralid Detg it
teyce

(Read Data from MODULE to MPU)

M Pin assignment

Pin No | Symbol | Level Function
1 Vss vee OV(GND)
2 vdd | - S’; "p';e/; S5V
3 Vo (R for LCD Drive
Register select signal
4 RS H/L Register H:Data input
Select L:Instruction Input
H:Data read{Module > MPU
3 R/w | H/L L:Data Write((Module & MPU))
6 E H,H—> L| Enable signal(no pull-up resistor)
7 DB0 H/L
8 DB1 H/L
9 DB?2 H/L
10 DB3 H/L .
Data bus line
11 DB4 H/L
12 DBS5 H/L
13 DB6 H/L
14 DRB7 H/L

B Interface with

MPU

X Interface between data bus line and 4-bit or 8-bit
MPU is available. Data transfer are made twice in case
of 4-bit MPU, and once in case of 8-bit MPU.

B [ interface data is 4-bit long

Data transfer are made through 4 bus line from DB4
to DB7. While the rest of 4 bus line from DB0O to DB3
are not used. Data transfer with MPU are completed
when 4-bit data are transferred twice. First upper 4-bit
data, then lower 4-bit data.

W /f interface data is 8-bit long
Data transfer are made through all of 8 bus line from
DB0 to DB7.

Example of Intreface with 8—bit MPU (Z80)

DBO~DBY

DO~D7
RS
AQ RS
R/W
£
ANV NN N
SC series
_— Module
inside internal Operation Ready for dato £80 Y
No
DB7 Datay Busy Busy Busy Data
Read BF BF BF Read
Instruction Check ‘ Check ‘ Check l instruction R/W
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B Example of interface with 4-bit MPU

Interface with 4-bit MPU can be made through 1/0 port of 4-bit MPU. If there are enough I /O port, data can be
transferred by 8-bit, however, if there isn’t, data transfer can be done by 4-bit twice(select interface is 4-bit long)
,and timing sequence will be complicated in this case. Please take into account that 2-cycle of BF check is neces-
sary,while 2 cycles of data transfer are also necessary.

RS
R/W D15 RS
e -
D14 R/W
. Reog, . dgot.
m‘id‘___—_, Internal Operotion l y for dato PC  series module
N D13 E
o
oB7 RT3 > Bory | NACD> Bus,
A
Reod tinstruction I BF Check ! BF Check | Reod Instruction R1O~R13 be4~DB7
Note: IR7,IR3: 7th bit, 3rd bit of instuction
AC3: 3th bit of Address Counter

(1)Interface with 8-bit or 4--bit MPU is available.

(2)192 kind of alphabets, numericals, symbols and special characters can be displayed by buili-in characier genera
tor (ROM).

(3)16 other preferred characters can be displayed by character generator (RAM).

(4)Various functions of instruction are available by programming.
@ Clear display
@ Shift display

(5 )Compact and light weight design which can be easily assembled in your devices.

(6)Single power consumption.

(7 )Low power consumption.

M Example of power supply

FI1G.1 Normal Temperature Type FIG.2 Extended Temperature Type
© 0 ©) o
141312....3 2 1 141312...32 1
o POO PPA 0 o FOO PR o
4 A
Ed GND = —0 GND
. g
g | W = o +5V
o ]
= o +5V ) >
5 Vi 110KA ~20KN
—0 —7V

«Note:lf V vary from recommended volue, you connot get proper contrast or viewing angle.

W Exomples of Temperature Compensation Circuits for Extended Temp Type. {Only for reference)

(A) 1/8Duty — 1/4Bios (B) 1/16Duty - 1/5Bios
Vee Vee
Module Module Module Module
equivalent equivalent equivalent equivalent
load lood load lood
Vee Vee
vz Fig.2 vz Fig.2
Thermistor:Rth(25'CQ)=15{k—ohm],B=4200[K] Thermistor:Rth(25'C)=15[k-ohm],B=4200[K]
Resistors:Rp=30[k—-ohm],Rs=6.8{k ~ohm],Rm=3.3[k—ohm] Resistors:Rp=150[k—ohm],Rs=8.2[k-ohm],Rm=3.9[k—ohm]
Transistors:PNP Type. Transistors:PNP Type.
Vee: +5V, Vss: OV(Logic Suply) Vee: +5V, Vss: OV(Logic Suply)
Vz: —8V(~7.8~ —8.2V Vz: =11V(=10.725~ —11.275V)
Vee<Vz,Rz=(Vz-Vee)/5 [k—ohm] Vee<Vz,Rz=(Vz-Vee)/5 {k—ohm]
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ll Power supply reset

The internal reset circle will be operated properly
when the following power supply conditions are satis-
Jied If it is not operated properly,please perform
initial setting along with the instruction.

@ Initialization along with instruction

If power supply conditions are not satified for proper
operation of internal reset circuit, it is required o

make initialization along with instruction.

make following procedures:

Please

Measuring | Standord Value

flem Symbol Condition | min. [typ. |max, Unit
Power Supply Rise Time | trcc — 01 |—110 mS
Power Supply OFF Time | {off —_— 1 =] — |mS

Vee

0.1mSgtrec<10mS

toff21mS

Note: toff defines period that power supply is off when
power supply shut down momentarily or repeats
on/off state.

H Reset function

@ Inititalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
s supplied (built-in internal reset circuit). The follow-

ing instructions are execuied in initialization. The-

busy flag (BF)is kept in busy state until initialization
ends. (BF=1)
The busy state is 10mS after Vdd reach to 4.5V.
1.Display clear
2.Function set

DL=1:8bit long interface data

DL=0:4bit F=0:5 X dot character font

N=1:2 lines

N=0:1 lines
3.Display ON /OFF control

D=0:Display OFF C=0:Cursor OFF B=0:Blink OFF
4.Entry mode set

1/D=1:+1(increment )S=0:No shift
Note:-When coditions stated in "Power Supply Condi
tions Using Internal Reset Circuit" are not satisfied,
the internal reset circuit will not operate properly and
initialization will not be perfomed. Please make initial-
ization using MPU and "lnitialization along with

instructions.”

Power ON

IWOil more thon 15ms ofler Vee rises lo 4.5V ‘

RS R/W DB DB6 085 084 DB3 DB2 DB! DBO
000 0 0 1 1 4 a4 ow

[

| Woit more Lhan 4.1ms ]

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBt DBO
0 0 0 0 1

[

l Woit more than 100 s ]

RS R/W DB7 DB6 DBS DB4 DB3 DB2 0OB1 DB,
0 0 0 1 1 ¢ v 4 e

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
0 0 1 N F v e
00 0000 1 0 00
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1D

Initiolization ends.

When interface is §-bit long,

BF connct be checked before this inslruction.
function set {interfoce is B bits long).

BF cannot be checked before this inslruction.
function set (interfoce is 8 bits long).

BF connot be checked before this inslruction.
function set {interface is 8 bils long).

BF connot be checked ofter the following instructions.
When BF is not checked, the wailing lime between
inslructions is longer than the execuition ninstruction
lime.

Funclion Set (interface is 8 bits long. Specifiy the
number of disploy fines and choracter fonl). The
number of display lines end character be chonged
ofterwords.

Display OFF

Display ON

Entry Mode Sel

LWGii more thon 15ms ofter Vcc rises to 4.5V l

RS R/W DB7 0B6 085 DB4
0O 0 0 0 1

I

! Woit more than 4.1ms J

c 0 0 v

I Woit more han 100 s ]

I RS R/W DB7 DB6 0BS DB4
0

RS R/W DB7 DB6 DB5 DB4
c 0 0 0 1

&
o
=3
!
=
2

o olo oo olooloxg
o olo oo olecjed
o oclool-olzocl
~oloolo ool
Vol-olo ol oloB

S olo oloo|- ~|-3

initiglization ends,

When interface is 4-bit long.

BF cannot be checked betore this instruclion,
function sel (inlerfoce is 4 bits Jong).

Bf connol be checked before this inslruction,
function sel (inlerface is 4 bils long).

BF connol be checked before this instruction
funclion set (interloce is 4 bits long).

BF cannol be checked ofter the foliowing instructions,
When BF is not checked, the wailing time belween
instructions is longer thon (he execuition ninstruction
time,

Function Set (interface is 4 bils long. Specitiy the
number of disploy tines and characler font), The
number of disploy lines ond choracler be chonged
oflerwards.

Dispioy OFF
Disploy ON

Entry Mode Set
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H Instructions

Code Executed
Instruction Description Ti
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2\DBI1|DBO imp(max.)
Clears all display and retuns the
Clear Displa 0 0 0 0 0 0 0 0 0 1 | cursor to home position 1.64ms
play p
(Address 0)
Returns the cursor to the home
position(Address 0).Also
returns the display being shifted
Cursor At Home 0 0 0 0 0 0 0 0 1 * o the original position.DDAM 1.64ms
contents remain unchanged.
(during data write and read.)
Sets the cursor move direction
and specifies or not shift the
Entry Mode Set 0 0 0 0 0 0 0 1 |I/D| S | display.These operations  are 40 1L s
y p
performed during data write and
read.
Display On /O Sets ON/OFF of all display(D)
P Cy [/ fr 0 0 0 0 0 0 1 D | C B | cursor ON/OFF(C),and blink 40 s
ontro of cursor position characier(B).
Cousor /Displa Moves the cursor and shifts the
S/{' play 0 0 0 0 0 1 |S/CIR/L| * * | display without changing 401 s
ift DDRAM contents.
Sets interface data length(DL),
Function Set 0 0 0 0 1 |DL| N F * * number of display lines (N)and 40 11 s
character font(F).
Sets the CGRAM address.
CGRAM Address
S 0 0 0 1 ACG CGRAM data is sent and 40 1 s
et received after this setting.
Sets the DDRAM address.
DDRAM Address
S 0 0 1 ADD DDRAM  data is sent and 40 1 s
et received after this setting.
Busy Fla Reads Busy flag (BF)indicating;
Y 8/ 0 1 | BF AC Internal operation performes and 40 u s
Address Read P
reads address counter contents.
CGRAM /DDRAM - Writes data into DDRAM or
Data Write 1 0 WRITE DATA CGRAM 40 s
CGRAM /DDRAM Reads data into DDRAM or
Data Read 1 1 READ DATA CGRAM 40 1 s
Code Descripion Executed Time(max)
1/D=1:Increment DDRAM :Display Data RAM
DL=0:4bit fep or fosc=250kHz
I/D=0:Decrement CGRAM :Character Generator RAM
N=1:2 lines However ,when  frequency
S=1:With display shift ACG:CGRAM Address
N=0:1 lines changes, execution time

S/C=1:Display shift

S /C=0:Cursor movement
R/L=1:Shift to the right
R/L=0:Shift to the left

DL=1:8-bit

F=1:5 X I0dots

F=0:5 X 7dots

BF=1:Internal operation is being performed

BF=0:Instruction acceptable

ADD:DDRAM Address Corresponds
also changes.
to cursor address.
Example:
AC:Address Counter,used for both
if fep or fosc is 270kHz,
DDRAM and CGRAM
40uS X 250/270=37u8
*:Invalid
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M ELECTRICAL CHARACTERISTICS
1.DC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)

Parameter Symbol Condition Ap I;f;%ble Min. Typ. Max. | Unit
H level input voltage(1) Vinl —_— DB0~DB7 2.2 — Vdd 14
L level input voltage(1) Vill —_— RS,R/WE| .03 — 0.6 |14
H level input voltage(2) Vin?2 —_— 0SC1 Vdd-10 | — Vdd Vv
L level input voltage(2) Vil2 -0.2 — 1 Vv
H level output voltage(1) | Vohl |Iloh=-0.205mA DBO~DB7 24 — |4
L level output voltage(1) Voll lol=1.2mA — 0.4 Vv
H level output voltage(2 Voh2 loh=-40uA 0.9Vvdd | — — Vv
L level out;’;ut voltagge((Z)) Vol2 101=40uA XS LP DO——— — |01Vdd| V
1/0 leakage current 1il Vin=0 to Vdd -1 — 1 uA
Pull-UP Mos Current -Ip Vdd=5V 50 125 250 uA
Rf
oscillation
from
Supply current lop external Vdd — 0.35 0.6 uA
clock
Vdd=5V
fosc=270kHz
Internal clock operation (RF oscillation)
Oscillation frequency fosc Rf=91k+2% |0SCI1~-0S8C2| 190 270 | 350 kHz
Oscillation frequency fosc Ceramic filter |OSC1~08C2| 245 250 | 255 kHz
LCD driving voltage Vicd Vdd-V5 Vi~Vv5 3.0 | —— | 11.0 |4
2.AC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)
1).Read Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time ic 500 ns E
Enable "H" level pulse widtl tw 220 ns E
Enable rise / fall time trtf 25 ns E
RS, R/W setup time tsu 40 ns R/W,RS
RS.,R/W address hold time th 10 ns R/W,RS
Read data output delay td 60 — 120 ns DB0O~DB7
Read data hold time tdh 20 ns DB0O~DB7
2).Write Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time Ic 500 ns E
Enable "H" level pulse widtl tw 220 ns E
Enable rise / fall time trtf 25 ns E
RS, R/W setup time tsul 40 ns R/W,RS
RS,R/W address hold time thl 10 ns R/W.RS
Data setup time tsu2 60 ns DB0~DB7
Write data hold time th2 10 ns DB0~DB7




B LCD Module

Application
Function
Structure
Segment Type 7-segment or ()-segment X ( jcharacters,Flag( )-segm LCD driving=( Duty=1/( )Bias=1/( )
Full dot matrix type| ( )L X ( )H dots,Flag ( )-segment LCD driving=( Duly=1/( A)Bias=l/( )
D.i‘ife[:y Character dot ( )Columns X ( )Lines, Flag( )-segment
matrix type Display Fonts ()L X ( )H dots, Cursor (Yes/No)
Note Pleas a'tc:h the drawing if all of display cannot be explained above.
Outer Dimension 1.Factory Proposal 2.Specific Requirements:( )L X ( )H X {( )T (mm)
Outer Bezel Dimension 1.Factory Proposal 2.Specific Requirements:Bezel Window( )L X H Outer Dimension { )L X ( JH X ( )T(mm)
Spec Teminal Position | ] Factory Proposal 2.Specific Requirements:Top/Bottom/ Left/Right /Other
Note Other specific requirements of outer dimension( )
ILCD outer dimension| 1.Factory Proposal 2.Specific Requirements Froni:( )L X ( JH X ( )T Rear:( )L X ( JH X ( )T
LCD Display Mode 1.TN Positive 2.TN Negative 3.Super TN{Neutral) 4.Super TN(yellow) 5.0ther( )
SPec | Viewing Direction | 1.6:00 2.12:00 3.3:00 4.9:00 5.Other( )
Note
Driver 1.Factory Proposal 2.Specific Requirements:Common X pieces Segment X Pieces
LSI Control 1.Yes/No  2.Specific Requirements S-RAM memory( K
Note
Back Light I.Nil 2.EL 3.LED 4.CFL S.Lamp 6.0Other( )
EL 1.Blue-green(EB) 2.Yellow(EY) 3.White(EW) 4.Other(Specific Product: )
LED 1.Yellow-green(LY) 2.Amber(LA) 3.Red(LR) 4.Other(Specific Product: )
EZ;'{(’ CFL ( )pieces, Diffusor Color( ) Other(Specific Product: )
Spec
Lamp Standard( v/ mA), Dimension T-(  )Jor (), Lamp ( )pcx Specific Materical( )
Lamp Cap: Color( ), Specific Product ( )
Note
PCB Material:1.Fr-4 2.CEM-3 3.0Other Thickness( ymm UL Standard:1.Unnecessary 2.Necessary(94HB 94V-1 94V-0)
Other Terminal 1.Pattem Only 2.Specific Connector(Type Nbr. Manufacture ) 3.Other
Spec Bezel Material:1.SPECC(to be completed) 2.Steel 3.SUS 4.Black Zinc 5.0ther Completion:Plating(  )or Printing( )
Note
Development charge Unit Sample:
Cost .
Tooling charge Price | Series Production:
Ttem Speiii;?cl;jfons lf;:ign?r{g " £ /8 o Mo Re};?ir;zlr?c,m Total Lot
Schedule
Date
Quantity

Other Conditions




@ Standard Character Pattern(S0) (HO)
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Higher 4-bit (D4 to D7) of Character Code (Hexadecimal)
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Lower 4-bit (DO to D3) of Character Code (Hexadecimal)
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@ Standard Character Pattern(EB)

Higher 4-bit (D4 to D7) of Character Code (Hexadecimal)
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Lower 4-bit (DC to D3) of Character Code (Hexadecimal)
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@ Standard Character Pattern(EH)

bit (D4 to D7) of Character Code (Hexadecimal)

igher 4-
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