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B Absolute maximum ratings

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 w 220 — ns . E
Enable rise / fall time trif _— S — 25 ns E
RS, R/W setup time tsu 40 ——— ns: R/W.,RS
RS,R/W address hold time th 10 e ns. R/W,RS' Y
Read data output delay td 60 s 120 ns DB0-DB7
Read data hold time tdh 20 — ns- | DBO~DB7
2).Write Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time tc 500 e ns | E
Enable "H" level pulse widtl tw 220 —— ns E
Enable rise / fall time trtf e 25 ns E
RS, R/W setup time tsul 40 —_— ns R/W,RS
RS,R/W address hold time thi 10 s e ns R/W,RS
Data setup time tsu2 60 —e S ns DB0~DB7
Write data hold time th2 10 s S ns DB0~DB7

it — Test Standard value
em ymbo ;3 Unit
B FEATURE: B MECHANICAL DATA condition min. max.
. Supply voltage for logic Vdd-Vss Ta=25" -0.
1. 5xTRYMD-YAER ITEM DIMENSIONS UNIT Y e Lo bop g l 4 d
2. ¥B31VMN0-FhE Module Size (W X H X T) | 85.0X30.0x8.8(12.7LED) | mm Supply voltage for LCD drive Vied Ta=25°C | Vdd-13.5 | Vdd+0:3 14
3' svm_ﬁ(ﬂm\t) Viewing Arfa (WX H) 66.0 X 16.0 mm Input voltage Vin Ta=25C 0.3 Vdd+0.3 4
4 1/16-1'_‘{”‘{7» Character Size (W X H) 2.96 X 5.56 mm
. ¥L-F - Character Pitch(W X H) 355X 594 mm Operating temperature Topr 0 50 C
5. Vf=4.2V LED(!\\“‘/??( MARROH) Dot Size(W X H) 0.56 % 0.66 . Storage temperature e % - =
6. M1632, L1672E2308F71 Dot Pitch(W X H) 0.60 X 0.70 o & ’ ¥ C
Bl Relability conditions
B INTERFACE PIN CONNECTIONS: Hl ELECTRICAL CHARACTERISTICS:
No | Symbol Function No | Symbol | Function Tiem Symbol |Condttion |Min.| Typ. | Max.|Unit
1| Voo 5V 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — |48| — | V LCD Module (Consumer Type)
2 Vss oV 10| DB3 | DATA BIT3 Voo-Vo |Ta=25C| — |45 — | V N i - -
3 s CONTRAST ADJ 111 DBY | DATA BIT? Voliage TasoC| — |42 = v High temperature operation | Operation 96~100Hrs at 50 + 2 C surrounding temp.
4| RS |REGISTER SELECT| 12 | DBS | DATA BITS Suplly Voliage | Vop-Vss — 471 5 |53 |V Lais températuré-epération Operation 96~100Hrs at 0 % 2 'C surrounding temp.No dew (o be
5| R/W READ/WRITE 13| DB6 | DATA BITé6 Input |"High"Level Vin — 22| — |Voo| V ) P Sound. No visible
6| E | ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voltage | "Low"Level | ViL — 0 | — 06|V Stroage 96~100Hrs at 60 £ 2 C surroundin ’
e — —t— High g lemp.then storage | o
ol aacan A B e X N e el PP A A —
Low temperature storage Strage 96~100Hrs at -20 % 2 °C surrounding temp.then storage appearance no
8 4Hrs at normal condition (Power Off). No dew 1o be found. i
B EXTERNAL DIMENSION I
Storage 96~100Hrs at 40 & 2 C and 90~95% RH surrounding | function.
Damp prouf condition then siorage 4Hrs at normal condition(Power Off).No
T R 4ce2s (LED=12.7) dew to be found.
(Pads 1 a)\ 43.25 5-01, q 4 ; 0.56 Note:The above mentioned conditions are nominal oncs.which may differ in special specifications.
—5 = %‘QLFF B Optical characteristics
[y’ & 4 i
9 - o == I~ R ol N A9 dd 1.STN Type
O ST D CEEEl |
] 23 'n . L\ - oo 0
<
:E: o3 _“_1_5 SCALE4/1 Item Symbol Condition nin. typ. max. | Unit | Note
0l 56.21 By J
g . S?g = Viewing angle b 2-¢1 K=2.0 60 deg. | A
2.0 | 81.0 Contrast ratio K ¢ =10, 8 =0 5 B
K 3 5 7 g [11] 13 Response time (Rise) tr ¢ =10, 6 =0 150 250 ms c
SGNL |Vdd | Vo |R/wW |DBO |DB2 PB4 |DB6 it ;
P NO.| 2 40 t/s 8 [10 |12 | 14 unit:MM Response time (Fall) tf ¢ =10, 6 =0 - 200 300 ms C
SGNL [Vss | RS | E |DB1 |DB3 |DB5|DB7
2.TN Type
A — . . A
BL, XA—Hh—0OE > BSORVAIYICE>TVET. (1~14,14~1) — L ore
BLEDIXWOSAICDW\T Viewing angle ¢ 2-d1 K=2.0 40 deg.

* L E D@Eﬁlﬁl%ﬂfﬂ"‘-. 2 V (tYD)??’U)_(‘\ gﬁt lgﬁﬁ’&frb? ' Contrast ratio K ¢ =25,0 =0 5 B
BHEL T<ES, BHBERBOHZE TELENDFIW@WNO~INQ) ——

- REERLEDJ 3WHESI—FL. LEDDAY—FRIOD/INY—2IC ' v = - | %
BT v T B ERBENTLTHINY IS4 RFRILET. Sl sy | & diemEtl = Pa T Tml e
BREHBATESRT)

W ELECTRICAL CHARACTERISTICS M Pin assignment
1.DC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)
A T Aplicabie | 7 . FIG.1 WRITE OPERAT
Parameter Symbol Condition PIN Min. Typ. | Max. nit 5 : ION FIG.2 READ OPERATION

H level input voliage(1) | Vihl — DB0~DB7 2.2 — | Vdd v
L level inpuf voltage(1) Vil D RSR/WE|. -03 | — 0.6 4 Rs W W
H level input voltage(2) Vin2 e 0SC1 Vdd-I.O — Vdd vV e
L level input voltage(2) Vil 2 — ©-0.2 — 1 14 R/

H level output voltage(1) | Vohl |loh=-0.205mA DEO-DE? 24 | — | — v e
L level output voltage(1) |  Voll lol=1.2mA — 0.4 |4
H level output voliage(2)| Voh2 loh=-40uA 09Vdd | — — vV E_ wy

XSC LP DO,
L level output voltage(2) | Vol2 |- 101=40u4 ‘ ——r— — |01 Vdd| V
1/0 leakage current Lil Vin=0 to Vdd - e 1 uA DBO~DB7 DBO~ DB7.
Pull-UP Mos Current -Ip Vdd=5V 50 | 125 250 uA : Yerdi
R : .
05(;[11{1‘“'011 : (Write Data ‘Irom MPU to MODULE) . (Read Dola from MODULE to MPU)
Srom )
Supply current lop external vdd e 0.35 0.6 uA
} . clock Pin No | Symbol | Level Function ¥ Interface berween data bus line and 4-bit or 8-bit
V‘.{é;ngHz 1 Vdd s ¢ & 5V MPU is available. Data transfer are made in twice in
. fosc= 8 Vss S:;;el; OV(GND) case of 4-bit MPU, and once in case of 8-bit MPU.
Internal clock operation (RF oscillation) 3 Vo Jor LCD Drive :
“Register select signal B Jf interface data is 4-bit long
Oscillation frequency Sfosc Rf=91k+2% |(0OSC1~-0OSC2 190 270 | 350 kHz 4 RS H/L . Register H:Data input Data transfer are made through 4 bus line from DB4
Oscillation frequenc, fosc Ceramic filter |0SCI1~0OS8C2 245 250 | 255 kHz Select L:Instruction Input to DB7. While the rest of 4 bus line from DBO to DB3
q Y /i
LCD driving voliage Vicd vdd-V5 VIi-V5 3.0 — 110 v 5 row | HL H:Date read(Module - MPU) are not used. Data transfer with MPU are completed

L:Data Write(Module & MPU) | when 4-bit data are transferred in twice. First upper 4-

Enable signal(no pull-up resistor) bit data, then lower 4-bit data.

6 E |HHSL
7 DBO | H/L
8 DBl | H/L
9 DB2 | H/L

10| pB3 | H/L

11| pB4 | H/L

12 | bBS | H/L

" 13 | DB6 | H/L

14| pB7 | HJL

Data

W If interface data is 8-bit long
Data transfer are made through all of 8 bus line from

. DBO to DB7
bus line

M Interface with MPU

Example of Intreface- with 8-bit MPU (Z80)

RS bo~D7 DBO~DB7
AD RS
R/W "
A4 A T £
5 8 200,
£ :6 2151387 s .
A7 oA 5 SC series
Inside Internal Operotion Ready for dola 280 -r'c—cc;ﬁ Module
No | Y] : G
087 [<Dalo> Busy Busy Busy Dolo ENE :
Read . BF BF BF Reod 10RO
Instruction | Check Check Check Instruction ] > R/W




@ Standard Character Pattern(S0)

Higﬁer 4-bit (D4 to D7) of Character Code (Hexadecimal)

o |[t1|{2]|a3|4

7] 8

9(AB|C|D

CG
U]

CG

2)
CcG
@

CG
(4)

CG
(5)

CG
(©)

CG
)

CG
®)

CG
M

CG
(2

CG
()

Lower 4-bit (DO to D3) of Character Code (Hexadecimal)

CcG
)

CcG .:'
(5)

CG
©

cG %o, |ge,
(7)

ca I B
®

B Instructions

Code
Instruction Description Expcuted
RS |R/w|DB7|DB6|DB5|DB4|DB3|DB2|DBI1|DBO Timp(max.)
) Clears all display and retuns the
Clear Display 0 0 0 0 0 0 0 0 0 1 | cursor to home position 1.64ms
(Address 0)
Returns the cursor to the home
position(Address 0).Also
Cursor At Home 0 0 0 0 0 % | returns the display being shifted
0 0 0 1 fo the original position DDAM 1.64ms
contents remain unchanged.
(during data write and read.)
Seis the cursor move direction
and specifies or not shift the
Entry Mode Set fotofofloflololo I \I/D| S | display.These  operations are 40 1 s
performed during gata write and
reud. d
Display on/Off Seis ON/OFF of all display( D)
Control 0 0 0 0 0 0 1 | D|C| B | cursor ON/OFFIC).and  blink 40 i s
of cursor position character(B).
Cau.\'or/Display . Moves the cursor and shifts the
Shift 0 0 0 0 0 1 (§/C|IR/L} = % | display withour changing 40 s
DDRAM contems.
) . 5 Sets interface data length(DL)
Function Set 0 0 [/] 0 1 DL| N F * * number of display lines (Njand 40 1L s
character font(F).
CGRAM Address Sets.the CGRAM
Set 0 0 0 1 ACG address.CGRAM data is semt 40 s
and received after this Selting,
DDRAM .4ddress Sets the DDRAM address.
Sét 0 0|1 ADD DDRAM  data is sent and 40 1 s
received afterthis serting.
Reads Busy flag (BF)indicating
Busy Flag/ 0 1 | BF AC internal  operation is  being
Address Read performed and read address Wus
counter contents.
CGRAM /DDRAM = i i
Writes data into DDRAM or
Data Write ol £ WRITE DATA CGRAM Wus
CGRAM /DDRAM i
Reads data into DDRAM or
Data Read 1|1 READ DATA ol WOus
Code Descripion Executed Time(max)
I/D=1:Increment DL-0:4bi DDRAM:Display Data RAM
: =0:4bit
A s fcp or fosc=250kHz
I/P—O‘Dm:remzm ) CGRAM :Character Generator RAM B orf
bz, . . N=1:2 lines However when [requency
S=1:With display shift ACG:CGRAM Address
N=0:1 lines

§/C=1:Display shift
§/C=0:Cursor movement
R/L=1:Shift 10 the right
R/L=0:Shift 1o the left

DL=1:8-bit

Fe1:5 X 10dots

F=0:5 X 7dots

. BF=1:Internal operation is being performed

BF=0:Instruction acceptable

changes,eecution time
ADD:DDRAM Address Corresponds
also changes
o cursor address.
EX
AC:Address Counter,used for both

if fep or J osc is 270kHz,
DDRAM and CGRAM Fipary

40uS X 250/270=37u8
e:Invalid /
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B Power supply reset

The internal reset circle will be operated prﬁperly
when the following power supply conditions are satis-
fied If it is not operated properlyplease perform
initial setting along with the instruction.

M Electrical characteristics

VDD=5V & 5%
VS8=0V,Top=0-50 'C

Meosuring | Slandard Volue .

Heni Symbol | congition | min, Typ. max, | YNl

Power Supply Rise Time | frcc == 01f—1]10 | mS
Power Supply OFF Time { floft —_— 1 [=]—|ms

0.1mSglrecg 10mS

loll21mS

Note: loff defines period thol power supply is off when
power supply shul down momentarily or repeols
on/olf state.

tandard Value .| Applicable
Item Symbol Condit(on mfn_ typ. | max. Unit £ {J minal
Power Voltage Vdd sese 4751 5 1525 V vdd
Input H-levfl vollage VIH 2.2 cee | Vdd V |RS,R/W.E
Input L-level voltage VIL cone 0.3 | eee 0.6 V | DB0~DB7
Output H-level voltage VOH |IOH=0.205mA| 2.4 sinis s V | DB0O~DB7
Outpui L-level voltage VOL JOL=1.2mA ses see 0.4 V | RS,R/W,E
I/0 leakage current " IIL VIN=0~VDD -1 s 1 w A | DBO~DB7
Supply current IDD Vdd=5V oo 0.3.5 0.6 | mV Vdd
LCD operation voltage | VLDC Vdd-Vo 3 ses 11 vV Vo
M Timing chart VDD=5V + 5:%
V§8=0V,Top=0-50 C
Item Symbol Min. Max. Unit
Enable cycle time feyce 500 oo ns
Enable pulse width l "High" Level Pwen 220 see ns
Enable rise/fall time Ler et ces 25 ns
Set-up time | RS.R/W-E Tas 40 — s
Address hold time {an 10 soe ns
Data set-up time tosw 60 s ns
Data delay time foor 60 120 ns
Data hold time (writing) tu 10 cev ns
Data hold time (reading) {our 20 vee ns
Colck pscillating frequence fosc 270 (TYP) KHZ

B Reset function

@ Inititalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
is supplied (built-in internal reset circuit). The follow-
ing instructions are executed 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:+I(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 along with Initialization (along
with) instructions.

@ Initlalization along with instruction

11 power, supply \\candilion.r are not satified, which for
proper operation of ™ internal reset circuit, it is
required (o make initialization along with instruction.
Please make following procedures:

When inlerfoce is 8-bil long.

—=e
[ woa more thon 15ms ater vee rses o 45¥ |
usu/uumnasuasna«nummnao]
000 0 0 8 1 + & o 4

[ Wail mare Ihon, 4.1ms ]

BF cannol be checked before Ihis inslruclion.
funclion sal (inlerfoce is B bits long),

BF tonnot be checked before Ihis insleuction,

RS R/W 087 DB6 0BS DB4 DB3 DB2 DB1 DBO) L ; S
1 o | lunclion set (interloce is 8 bis long),

00 0 0 1 o1
]

Insmmmozmcmwzomﬁil
0.0 0.0 1 1 « o « 4

[ Wail more thon 100 s

BF cannol be checked before this insiruclion.
fonclion sel (inlerloce is 8 bis long).

BF connol be checked ofler the following inslructions,
When BF is nol checked, the wailing lime belween
inslruclions is longer Ihan the emeculion minslruction
lime.

Funclion Sel (inlerloce is B bils long. Specify the
sumber of disploy lines ond choracler font). The
number of disploy lines and ehorocter be changed
offereords,

Disploy OFF

Disploy ON
£n|‘:lyql|nu Sel

oleleleS

ol |o| - 8

COCEE
olalo|og
ololo|og
ololo|-g
olelo| -8
olol-|=8
~lolo] -8

ISlef{e| - 8

Initiolization ends.

When interface is 4-bil long.

[Lec more o 15 oftes vee rses 0 42v |
rrrree ]
]

BF connal be checked before this instruclivn.
function sel (intertace is 4 bits tong),

BF connol be checked before this instruclion,
funclion sel (interloce i ¢ Biis tong),

i Wol more then 4.1ms

RS /% DB7 D36 DBS 084
0 0 0 a0 | 1

I
WO more thoa 100 8
B [
RS R/W D37 0B 083 DB
0 0 0 0 1 1

or be cheched belore bhis insiruction,
lunchion sel (interfoce & 4 Bils long).

— —

BF comol be checked ofler the foligwing instructions,
When BF is nol cheched, Ihe wailing lime belocen
inslructions is longer thon the eaeewlion mnsiruction
time,

Function Sel (interloce 15 4 bils ity the
flél,ﬂg”:”:”:‘ ,........;.,.r...‘..m..":?.‘.mi"n
o0 ot 0 nomber of Gisploy Bees ond choracler be chonged
00 W F s e o
9 0 0:0 00 Dply
0 01 00 ¢ -

0000 00 Vi

0 0 0.0 0 »
000000

oonlums Loy o 30

Initializotion ends.




