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BABSOLUTE MAXIMUM RATINGS BELECTRICAL CHARACTERISTICS

Supply Voltage for Logic VCC—VS:_* Ta=25°C | —0.3 7 % Input “High” Voltage Vig — 2.2 | — | Voo % 1‘
Supply Voltage for LCD Drive Vee—Viee | Ta=25°C |Vpp—13.5|Vpp+0.3} V Input “Low” Voltage Vip _— 0 — 1 0.6 \% !
Input Voltage v, Ta=25°C | —0.3 |Vpp+0.3] V Output “High” Voltage Vou | —lon=0.205mA v :
Operating Temperature Topr e 0 +50 °C Output “Low” Voltage Voo lor=1.2mA v f
Storage Temperature Tstg _— -20 +70 °C Supply Current lee Vee=5.0V — i 2.0 8.5 mA

¥V =5.0V+5%, Ta=25C
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“ |
TIMING CHART (Except for DMC4040) series) )
- r“

Enable Cycle Time Teves Figs.1, 2 1000 —_ _—
Enable Pulse Width, High Leve) PWgy Figs.1, 2 450 4 —— —_— ns
Enable Rise and Decay Time tepn toy Figs.i, 2 - — 25 ns
Address Setup Time, RS, R/W-E tas Figs.1, 2 1490 | — _ ns
Data Delay Time toor Fig.2 —_— E— 320 ns
Data Setup Time tosw Fig.1 195 —_— —_— ns
Data Hold Time (Write Operation) ty Fig.i 10 —_— —_ ns
Data Hold Time (Read Operation) tonx Fig.2 20 — —_— ns
Address Hold Time taw Figs.l, 2 10 — —_ ns
MVc=5.0VL10%, GND=0V, Ta=—20~ +75'C (In case controller LSI is HD44780)
FIG. 1 WRITE OPERATION FIG. 2 READ OPERATION
(. v - . Vi
o M o %
I tas
R /w / RN {vlll vlll
Vi) Vi
PWpy }ﬂ'J PWey tan
ra———— N o M| Ve
e e N T wf]™ T s
—_—————— ——— Y
I N . tn Ter | o tooe tomn
DBO~DB7 Ve Vaiid Date Vi DBO~DB? VYom Valid Date Yom
\ %) Vin Vour Voui
toycr tover
(Write Date from MPU to MODULE) (Read Date from MODULE TO MPU)
PIN ASSIGNMENT
¥Interface between Data Bus Line and 4-bit or 8-bit MPU is
avaijlable. Data transfer are made in twice in case of 4-bit MPU,
1 Ve —_— OV(GND) . .
and once in case of 8-bit MPU.
2 Vec . | Power Supply +Sv MIF INTERFACE DATA IS 4-BIT LONG
3 Ver _ for LGD Drive Data transfer are made through 4 bus lines from DB4 to DB7,
Register Select Signal while the rest of 4 bus lines from DB0 to DI.33 are not used. Data
4 RS H/L g:ﬁz:e{: l:: lz?lfzt _lnp‘;t transfer with MPU are completed when 4-bit data are transfered
) struction Input in twice, first upper 4-bit data, then lower 4-bit data. ‘
p RIW i | Data Read (Module—MPU) MIF INTERFACE DATA IS 8-BIT LONG
L: Data Write (Module—MPU) Data transfer are made through all of 8 bus lines from DBO to
6 E H.H-L Enable Signal (No pull-up Resistor) DB7.
7 DBO H/L . .
/ ¥Please refer to pp.80~81 for pin assignment of DMC 40457
Ed DBI H/L " series and DMC40401N series.
9 DB2 H/L
10 DB3 H/L
" DB4 WL Data Bus Line
12 DBS H/L
13 DB6 WL

14 087 H/L

8 OPTREX |
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POWER SUPPLY RESET (Except for DMC40401 series)

*In case control LS| is HD44780

The internal reset circuit will be operated properly when the
following power suppiy conditions are satisfied,

I it is not operated properly, please perform initial setting along
with the instruction.

5 dV
Htem Symbot| Measuring | Standard Value |
Condition N
min. § typ. | max.
Power Supply Rise Time | trec — 0.t] — 10 [ mS
Power Supply OFF Time | toff — [} — | - |ms

4.5V

0.1mS=<trecs 10mS

toff21mS

MtzMMmWMWMBMMMMMM
momentarily or repeats on / off state.

® Initialization along with Instruction

I power supply conditions are not satistied, which for proper operation
of internal reset cireuit, it is required to make initialization along with
instruction. Please make following procedures:

l Wak more Wham 15ms afer Vee rises 1o 4. Sv I

H
RS R/W 08. DB. 0. 08, DB, OB, OB, DA BE cannut be reOad Detoee s wstructan
L I R * fm——-k‘(iuu'mulmm!

l Walt more than 4. ima ’
)

IRSWDB:D&D!. D8, D8, DB, D8, DB. BF canmnot be cheched Sefore Mhis mstrucroon
0 8 0 1 1

When interface is 8-bit fong.

[ * 3 » rm-m(hum-s:mw)

RS R/W 0B: DA DB. DB. OB, DB, DB, OB, YF connol bt cheched before Mus wstsucrion
[:] ) ) » & a rm—nm(mlea'ulmw)

o ¢ -

nstruckion Nme,
Function Set (indertace is § bits. long. Specitiy the

HOD44780 automatically initializes (resets) when power is supplied
(built-in internal reset circuit). The follwing instructions are executed
in initialization. The busy flag (BF) is kept in busy state until initiatiza-
tion ends. (BF=1) The busy state is 10ms after Vec reach to 4.5V,
{1)Display clear - ’ R
(2Function set

DL =1: 8bit long interface data

OL=0: 4bit F=0: 5X 7dot character font

N=1: 2lines

N=0: Iline
(3)isplay ON/OFF control

D=0: Display OFF C=0: Cursor OFF B=0: Biink OFF
(4Entry mode set

I/0=1: +(increment) S=0: No shift

Note: When conditions stated in “Power Supply Conditions Using Reset
Circuit™ are not satisfied, the internal reset circuit will not operate
properly and initialization wil not be performed. Please make initiakiza-
tion using MPU along with “Initiskzation along with Instruction™

RS R/W DB: DB. 06, 0B, DB, OB, OF, DB,
9 0 0 0 1 1 N F u e weber of display Gnes and characier tomt) The
- wmber of disploy Snes and cheracver be Changed
RESET FUNCT'ON 8 0 0 0 0 0 s+ » [T} Muv-u:'_
L. .. R . D 0 0 o 0 0 s o 1] Do
@ Initialization made by Internal Reset Circuit 8 9 ® 686 o6 06 7 > s ::.':'n:'. Sev

Initialization ends.
b&im:ml&mam W rises 1o 4.5V I

RS R/W DB. DB. DB, DB.
b o s ¢ J !

When interface is {-bit long.

BF cannot bt Cheched before Wis insteuction
Funciion 3et {imeriace is $ bits long)

l Wait more tham 4. 0ms. I
RS R/W DB, 0B. 0B, OA, BF cannst be cheched befors this insiruction,
& 8 8 » 1+ Function 3ot {intertace is 3 bits Jong)
[ Wait more tham 108s. '

RS R/w 08: DB. 0B. OB, OF cannct be cheched belore Wis st uction,

9 B o6 o 1 Function set (intertace is 8 bits fong)
D'mbcmdl«hbﬂnhgwwum
Whea OF is a0l cheshed, Bve waiting lime between
matructions is fonger Mhan the eeecution ninstrucien
e
Function Set interface o be 4 bas long)

RS R/W DB, DS. DB, DB, imeriasce is 8 bis iength. 5

L2 a' o 1 o Fundion Set (interface is & bits long. Speciiy the
Mo ol displey Eines and character fom) The

o 0 o o 10 number of dsplay Knes and characrer font cannot be

S D N F s a hanged

° L] L ° [} [} .

9 0 1 o o o Oisplay OFF

[ [ [ L] [ ° .

0 0 » B 0o Disploy OM

o 0o 90 ® o [

P o o " e s Entry Mode Set

Initialization ends.
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DMC Series = -

INSTRUCTIONS (Except

Ry

{

for DMC40401 series)

s

S

Clear Display 000! og 0lo0fo]o Clears all display and returns the cursor to the home position (Address 0). I.64m$
cusar kom0 [0 [0 o]0 [0 0] a] et g sy SO e 0 e G | rsems |

[ MoseSet [0 0 [0 [0 00|01 lws Tt st s peromnd By 221 11t o st e Gy

! gc')ia‘rao{ On/0ftf !' 0o ) 01l o ol ]p]e¢ f:;iagg{?gf of all display (D) cursor ON/OFF (C), and blink of cursor position charact 4045
gﬁ{fior/oisplay 0o l 0o I |S/CIR/LT * Moves the cursor and shifts the display without changing DDRAM contents, 404S
Function Set 0 0 l 0 0 DLI N F | % Sets interface data length (DL), number of display lines (N) and character font(F). 4045
foRAM Set 0o ol Acu Sets the CGRAM, data is sent and received after te setting. 40;‘37
232’2?5 Set 6o Ay Sets the CGRAM, data is sent and received after this setting. ' 40uS I
Egdszegagéad 0 I |8F AC ?:::tserszg%tgifs(.m) indicating internal operation is being performed and reads address 0uS 7
Dot h/ODRAM 0 Wiy Dy Writes data into DORAM or CGRAM, u 404$ 7
GeRAM/DORAM [T Resn Dar, Reads data into DDRAM or CGRAM,

1/D=1: Increment

1/020: Decrement

S=1: With display shift
S/Cxt: Display shitt
$/C20: Cursor movement
R/L=1: Shift to the right
RIL=0: Shift to the left

OL=1:8-bit

OL=20:4-bit
N={:2 Rows
N=0:| Row
Fz1:5% 10dots
F=0:5% 7dots

BF=[:Internal operation is baing performed AC: Address Counter, used for both

BF=0:Instruction acceptable

DDRAM: Display Data RAM

CGRAM: Character Generator RAM

ACG: CGRAM Address

ADO: DDRAM Address Corresponds to
cursor address, Ex

1t fep or fosc is 250kHz,

fep or fosc=250kHz
However, whan frequency chanres, exe-
cution time also changes

DDRAM and CGRAM 270
*. invalid 37;15)(‘25—0-40,‘3




INTERFACE WITH MPU ®in case Controt LSI is HD44780
Examrple of Interface with 8-bit VPU (280)
&s
-/ \_ﬁ_ 00~01 080~D87
R/W
E_/j [ * tka e
Lﬂ& A¢ A Y :
Inside —————3 tatemal Operation “ " o oo €
¢ v / ¢ Lsi3s
081 77X 0ata Y /] by XL 8osy N7 By f7 0 B Y7777 280 * g: OMC sevies
Readlnstmeﬁonl BF Check I BF Check l BF Check ' Read tastruction @ r—~Cg.-8
0RQ
# ———— > Do > rw
e
: 09 s
L e
O .
T T <)
+SV :"I i‘f Viae Fa)
A AD -
R
w4 ®
DMC secies
| P todule
0 “ 8255
os? 087 PAT 087
080 [::1] P;a 080
£ €
V.. P82 RS

Example cf Interface with 4-bit MPU(HNMCS43C)
Interface with 4-bit MPU can be made through I/0 port of 4-bit
MPU. If there are enough I/O ports, data can be transferred by
8-bit, however, if there isn't, data transfer can be done by 4-bit X 013 €

ots RS

DI RV

twice (select interface is 4-bit long), and timing sequence will be

complicated in this case. Please take into account that 2 cycles of

2
2

RIO~R1I
BF check is necessary, while 2 cycles of data transfer are also

necessary.

RS

(Y P E— |
VA VA ) SR VA

Ready for date pe———

tasid {atemal Opereation

No
(V77 €3 € 7/ AT 7 NV 7 CB C 177777

Note: IRT, IR3: th bR, 3cd bit of instisction
Am:mhid&ddressw«

s |
.“
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k% i plan gt R e e 2
L R B e
I/0=1: Increment DL=0:4-bit . fep or fosc2250kH2
1/D=0; Decremant N=|:2 Rows CGRAM: Character Generator RAM However, when frequency chanres, exe.
S=1: With display shift N=0:1 Row ACG: CGRAM Address cution time also changes
S/Cx): Display shitt F=1:5%10dots ADD: DORAM Address Corresponds to
$/C=0: Cursor movement F20:5%7dots cursor address. Ex
R/L=1: Shift to the right 8F=:Internal operation is being performed ) AC: Address Counter, used for both 1 fep or fosc is 250kHz,
R/L=0: Shift to the left BF =0:instruction acceptadle DORAM and CGRAM 270
OlL=1:8-bit X: Invalid 37“3"5"0“5

CGRAM is Character Generator RAM which memorize
characters that you can freely input by program,
#32 characters stated under upper 4-bit of {110 and

co B TR X TR F1i! are 510 dots, and part of which is cut when you
% % x x 0000 |RAM k f 1) ! f‘: ;, AR use in display which display fonts is $X7 dots.
X x x x 0001 mf‘Hume#%&m& i Please note.
X x x x o010 PREL -'.;n : .r: ey f'“' i f n} oot i 3.'::;' o f:::f 5X11 dots type product:
e 18 P e man I R o e DMCI16106A, DMC32132, OMC40131
TrTpY YT ol R
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e o Lo JEI A TTelL LTI EE e
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