16 SZ?XZ ‘?:j-' i%/j—_i'g"l/jo M Absolute maximum ratings
SC1602BBWB—XA—GB—GC

Tearm Symbol Test Standard value i
' i ; ni
M FEATURE: M MECHANICAL DATA. _ condition | pip, max.
Supply voltage for logic Vdd-Vss | Ta=25" -0,
1. BXTRYMI-YME ITEM DIMENSIONS, UNIT PRy voltage Jor Tog c 9.3 7 v
2. BRI/ Module Size (W% 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 v
. | Viewing Area (W X H) 66.0 X 16.0 mm Input voltage Vin Ta=25 " .0.3
3' ?y%e.. E.. ‘{,', {71& Character Size (W X H) 296 X 5.56 mm - C - ydd+0.3 V
5. L TJ'.FTZO - Character Plich(W X H) 3.55 % 5.04 prees Operating temperature Topr 0 50 ]
- =c0m. =3. Dot Size(W X H) 0.5 X 0.66 nm IR —— - = :
A -2 ’
6. W1632, L1672 K570 Dot Pitch{W X H) 0.60 X 070 o i 4 8 0 70 C
M Relability conditions
M INTERFACE PIN CONNECTIONS: M ELECTRICAL CHARACTERISTICS:
Na| Symbol Function No | Symbol | Function Jtem Symbal |Condttion | Min.| Typ. | Max. | Unit
1| Voo 5V 9 | DB2 | DATA BIT2 LCD Operating y Ta-;s'c = 4.: - 'l: LCD Module (Consumer Type)
Voo-Vo [Ta=25 G| — | 4.5 | — . - -
§ l;.r: — R%‘ - jl; ggj gj;: g: ;j Voltage Lkl T:- 7] g s 1 £ High temperature operation | Operation 96~100Hrs at 50 = 2 °C surrounding temp.
4| RS |REGISTER SELECT| 12| DBS | DATA BITS Suplly Voltage | Vop-Vss — 471 8§ (53| ¥V § Operation 96~100Hrs at 0 % 2 °C surrounding temp.No dew to be
S| R/W | READ/WRITE | 13 | DBG6 | DATA BIT6 | | tnpur |"High'Level| Vin — 22| — (Voo |V Kow tampermys oparetian | , No visible
6| E | ENABLE SIGNAL | 14 | DB7 | DATA BIT7 Voliage | *Low"Level | Vi —_ 0 | — 1061V Stroage 96~100Hrs a 60 + 2 °C surrounding temoih
7 | DBo DATA BITO Ouiput |"High"Level )} Vou ) b S = L Fightampetwur; sromys 4Hrs at normal candition (Power Off), 1o (empdlen storte inferiority in
8 | DBI DATA BITI Voliage | "Low"Level | VoL o — | — |04 | V r R 7 %
trage 96~ rs at =20 £ 2 °Q surrounding temp.then stor
Low i ! g temp. torage
M EXTERNAL DIMENSION i . 4Hrs at norwal condition (Power Off). No dew to be found. “RpeRINBEE no
Storage 96~100Hrs at 40 %2 °C and 90~95% RH surrounding | function.
VHiE. < B5.040.5 P 12.7 Damp prouf condition then storage 4Hrs at normal condition(Power Off).Na
(pa«1.a)\-,| 43.25 5-91.0 8.7 2 98 dew to be found.
: / Q.56 . Noie:The above mentioned conditions are nominal ones.which may differ in special specifications.
. 1 R L.\-T‘i - ‘{: M Optical characteristics
I | [ I (=143
A B =8 A9 ds %E 1.5TN Type
i el o
-j ;\ - oo o
p so01 E‘E e |l SENER/ Itgm Symbol Condition min. typ. max. | Unit | Note
- l. 65.0 > Viewing angle 1 g 2-¢1 K=2.0 60 . . deg. P
: 72
2.0 L . 81.0 Contrast ratio 4 o =10,0 =0 5 . ) 5
AW 1 3 5 7 Dg :181 D"B36 Response time.(Rise) r ¢ =10, 6 =0 sese 150 250 ms C
SBAL |Vdd | Vo |R/W [DBO [DB2 PB4 T4
T4 {5 g (10 _[1z2 [ 14 i Response lims (Fall) i h =10, 6 =0 200 300 ms | c©
stul [vss [ RS | € |DB1 |DB3 |DBS|DB7
2.TN Type
= _/l |~ Item Symbol Condition min. t ;
BLED/N\yIS1h=DNT ——— - yp. | max. | Unit | Note
: = ~ Tewin 2- -
‘BIREXFITT TIOC. ) WISTMERITUENE 2B 2 A s b241 )| K-20 40 e | deg. | 4
“BSRER EDJ3TD %3~ RICI00 Q HEH 1 BE YT TR E. Contopt vuria K =25, 0 =0 " 5 . | 5
IN\WISAERIILES. - Response time (Rise) tr b=25,0m0 | .. 80 120 | ms | €
'IE_ ERILIEAOTL \.ZD%DI)?: =L \ijt?\wm; Response time (Fall) tf ¢ =25,0 =0 60 90 ms ¢
LEDAREBLED. DI IEIRITHT/ZE0N.
. o .
M ELECTRICAL CHARACTERISTICS M Pin assignment
1.DC Characteristics (Vdd=5Y+10%,Vss=0V,Ta=25C)
Parameter Symbol |  Condition Ap;;{ﬁt;blc Min. | Typ. | Max. | Unit FIG.1 WRITE OPERATION FIG.2 READ OPERATION
H level input voliage(1) | Vihl DB0~DB7 2.2 — Vdd %
L level input voliage(1) | Vill —_— RSR/WE| -03 | —{ 0.6 4 Rs T X B -
H level input voliage(2) | Vih2 e oscl Vdg-;.o — thid ,I;’ 1
L level input voltage(2) Vil2 e 0.2 | —— o\
H level output voltage(1) | Vohl | loh=-0.205mA DBO~DB7 2.4 et R 14 e R/W T Vi o
L level output voltage(l) | Voll lol=1.2mA — 0.4 4 : Py &
H level output voltage(2)| Voh2 loh=-40uA xsc LP D 09vdd | —— | — 4 vy E Y o i '—‘ W
L level output voltage(2) | Vol2 101=40uA e | e | Q] Vdd | V pud L——-J‘
1/0 leakage current lil Vin=0 fo Vdd -1 — 1 ud DBO~DE? DBO~DBY, Roqlalid Dot
Pull-UP Mos Current -Ip Vdd=5V 50 125 250 UA —
. R '
a.sci[l{lion | (Write Doto from MPU lo MODULE) (Reod Data from MODULE to MPU)
rom
Supply current Top eJ{remnl Vdd —_— ] 035 0.6 uAd
' clock Pin No | Symbol | Level Funciion ¥ Interface between data bus line and: 4-bit or 8-bit
foszfg;gllc,Hz 1 LI Power -1 MPU is available. Data transfer are made’ In nwice in
; ‘ 2 Pis 1 2 ) Supply |—_OVIGND) case of 4-bit MPU, and once in case of 8-bit MPU..
Internal clock operation (RF oscillation) 3 Vo Jfor LCD Drive .if
Register select signal interface data is 4-bit long
Oscillation frequency fosc | Rf=D1k+2% |OSC1~OSC2| 190 | 270 | 350 | kHz £ RS | H/L Register H:Data input Data transfer are made through 4 bus line from DB4
Oscillation frequency fose | Ceramic filter |OSCI~0SC2| 245 | 250 | 255 | kHz Select L:Instruction Input to DBY. While the vest of & bus line from DBO to DB3
LCD driving voltage Vied Vdd-V5 Vi-vs 30 | ——| 110 4 5 R/w | psr | Hibaw read(Module > MPU) | are not used. Data transfer with MPU are complered
/ / L:Data Write{ Module ¢~ MPU) | when 4-bit. data are ransferred in twice, Firse up:g: :-
( %,Vss=0V,Ta=25C) T DT e dprle sy reidr) | bit daa, then lower 4-bit data
2.AC Characteristics (Vdd=5V+10%,Vss=0V,Ta= 7L
1).Read: Cycle : gg; ZZ M If intetface data is 8-bit long
. . ' Data transfer are made th ‘e
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN - 10 DB3 | H/L. Dt bus i s made through all of 8 bus ling from
s line
Enable .cycle time te 500 S - ns E 11 DB4 | H/L
Enable "H" level pulse widtl iw 220 —_— | —— | | . E ;i IDJ’;-: gﬁ
Enable rise /- fall time trtf e ki 25 ns E 7] D7 | FI/L
RS, R/W setup lime tsu 40 — | ns R/W,RS . sy -
RS,R/W address hold time th 10 —e | = | ns | R/W,RS nterface with MPU
Read data output delay td 60 e 120 ns | DBO~DB7
_ Read data hold time tdh 20 | it ns | DBO~DB7
Example of Intreface with 8-bit MPU (Z80)
2).Write Cycle
Parameter Symbol Min. Typ. Max. Unit. | TESL PIN - ] -
Enable cycle time ‘e 500 — ns E P "
: _ ; . T
Enable "H" level pulse widtl w 220 —_— | ——— | s E R
Enable rise / fall time riaf ;. Mo 25 | ns B 3 E.
RS, R/W setup iime L 40 i s L R/V.RS Inside Inlernal Operation |_eody for data sgo:tlﬁ:s
RS,R/W address hold time thl 10 i ] i ns R/W,RS . o
Data setup time 1su2 60 e | e | ps | DBO~DB? °57Rm g Bgusy - B?usy o - Y ad
Write data hold time th2 10 il Wsssms: ns | DB0O-DB7 Insleuction | Check , Check | Check | Inslruction R/




@ Standard Character Pattern(S0)

Higher 4-bit (D4 to D7) of Character Code (Hexadecimal)
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Lower 4-bit (DO to D3) of Character Code (Hexadecimal)

3

=maR
Soasaw

L]
anunNrE =

cG E
{4)

ca
- (5)

CG
6

.
-
=
=
as
aseaess

CG
E [RAM .
)

CG
(8)

B Instructions

Code
Instruction : Description T{:‘xccu;éd
RS |R/W|DB7\DB6|DE5|DB4\DB3|DB2| DBI|DRO imp(max.)
Clears all disploy and retuns the
Clear Display cjlorolofojolo}o]| o] 1| cusorionome positlon 1.64ms
(Addresy 0)
Returns the cursor lo the' home
position(Address 0).Also
returns (he display being shifted
Cursor At Home glojoltotoflojolol| 1]« 10 the original position DDAM 1.64ms
contesis remaln unchanped,
{during dara write and read.)
Jeis the cursor move divection
and specifies or nor shift the
Entry Mode Set 0 0 0 [ [1] 0 0 1 \I/D| S | display.These operalitus  are 40 s
performed during data writes and
read. :
5 Sets ON/OFF of all display(D)
Display On/OIF { ol o [ a1l o 01 0| 1{D|C| B |cursor ONJOFFIC)and blink 40 1L s
Control of cursor gosition ehuracrer(B),
Moves the cursor and skifty the
Caumr/‘Dlsp gy Q 0 0 0 0 1 1§/CIR/LY # | % | display withour changin 40w s
Shift 4
i1 DDRAM contents,
Sels interface data-lengtih(DL)
Function Set 0301001 |DLIN|F | %! % | number of display {lnes {N)and 40 11 s
character font{F).
5 Sets the CGRAM
CGR“;. Address | 5 1 g1 o | g ACG oddressCGRAM data s sems 40 s
el and received after thls setting,
i Sets the DORAM address.
DDRAM Address (4] /] 1 ADD DDRAM data ir sent and 40 11 s
Set received afterthis rerting.
Reads Busy flog { BF)indicating
Busy Flag/ 0 1 | BF AC lurernal  oporation  Ir  being 40
Addresy Read = performed  and read address s
colnter canfents,
CGRAM /DDRAM . Writes data Into DDRAM or
Data Write 11 WRITE. bATA CGRAM o
CGRAM/DDRAM ) Reads data info DDRAM or
“Dita Regd o I READ DATA CGRAM 0unws
Code Descripion Executed Time(imax)
I/ D= l:Increment DDRAM. .‘D!.rp{ny‘DnM RAN
DL-D.‘I!JM

1/ D=0:Dacrement

Nwi:2 lines
Swl:With display shift

Nw0:1 lines
8/Ca=l:Display shift

F=]:5 X 10dots
3/ Cu0:Cursor movemanr

. F=0:5 X 7dots
R/ L= 1:Shift 1o the right
R/L=0:Shift 10 the loft

BFw0:Instruction acceptable
DL 1:8-bit

BF=i:Internal operation is being performed

Jep or fo.rc-250k1~{z
CGRAM:Character Generator RAM Bl

However,when  freguency
ACG:CGRAM Address .

changes,eecution time
" ADD:DDRAM Address Corresponds

also changes
10 cursor address,

EX
AC:Address Counter,used for both-

if fep or fosc is 270kHz;
40uS X 250 /270=37u5

DDRAM and CGRAM
*:Javalld
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M Power supply reset

The internal reses circle will be operated properly
when the following power supply conditions are safis~
JSiedIf it is not operated properly,please perform
initial setting along with the instruction.

ing | Slondard_Val
tm | sl s ot el
Power Supply Risz Time | rer —— 0.0 |=~]10 | mS
Power Supply OFF Time | ol —_— y

-]~ | m5

® Inltialization along with Instruction

I power, supply conditions are not sifified. which. for.
ploper operation of™ internal reset cireuit, it is
required (o make initialization along with instruction,
FPlease make following procedures:

Pover O When inlerfoce is 8-bil long,

{ Ve mare thon 15008 ot Ve sien 1o 459 |

RS B/ DAY 985 DAS (84 DBS DAY DBt DI
0 b 0D 1)

Br camol be chicked belme inic

LA

Vi
= ) \
0.2V nay 0.v
Vss ——’
lreg
N.ImSglrceg 10m$ tof1yImS
Nole: lofl delines period {hat power supply is olf when

power supply shul down momenlanly or repeals
on/foll state,

oo
X : o0
TI_F") W’&m 00
[ ) o g
hy-F—~ —IEHRDZ/\ > 117100 Q HEhi 128 o
GERORZIT THRD/ITED) oo
M Electrical characteristics VDD=5V + 5%
VS§=0V,Top=0-50"C
e tandard Value .. | Applicable
Jtem Symbol | Condition mfnfz typ. | max. Unit tilrgmina !
Power Voltage vdd sene 4.75 5. 15.25 Vv Vdd
Input H-level voltage VIH sens 2.2 | *»» | Vdd | V |RS,R/W,E
Input L-level voltage VIL vene -0.3 | e 0.6 V| DBO~DB7
Output H-level voltage VOH |IOH=0.205mA| 2.4 | =< | === |4 DBO—-DB{
Output L-level voltage VOL | IOL=1.2mA | =*- e | 04 V_|RS,R/W.E
I/0 leakage current {IL . | VIN=0~VDD | -1 sue 1 uA | DB0~DB7
Supply current IDD Vdd=5V ser 0.3‘5 06 | mV Vdd
LCD operation voltage | VLDC Vdd-Vo 3 |- 11 |4 Vo
VDD=5V 1 5%
M Timing chart et e
Item Symbol. Min. Max. Unit
Enable cycle time teyee 500 ove ns
Enable pulse width |"High" Level Pwen 220 S
Enable rise/fall time fer Lor ton 25 ns
Ser-up time | RS,R/W-E tas 40 o ne
Address hold time ' tan 10 ove ns
Data set-up time {osw 60 oo ns
| Data detay time toor 60 120 ns
_Data hold time (writing) tu 10 e ns
Data hold time (reading) four 20 wee ns
Colck oscillaling frequence {osc 270 (TYP) - KHZ

B Reset function

@ Inititalization mode by Internal Reset Clreult

HD44780 automarically initializes (resets)when power
is supplied (built-in nternal reset circuit). The follow-
ing instructions are exccuted in initialization, The
busy iflag (BF)is kept in busy stare until Initialization
ends. (BF<I)
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:+(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
T_ui{inla‘zalian will not be per_'fomcd. FPlease make initial-

iz&.n‘on using MPU along with Initialization (along
with) instructions.

functisa set fiateslacs is B bits tong).

L Wall e thoa 4,ims ]

85 R/W &2 085 DaS DAY DAY DB DBY bBD Br comnct be ehecked befue s Taskuttion,
0.0 0D 1 3% funzlion
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When interfoce is”4-bil long.
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