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WABSOLUTE MAXIMUM RATINGS BMELECTRICAL CHARACTERISTICS ]
ftem Symbol m“wn_:g m_““”.%a <_“”,..m Unit ~ tem wé_ﬂ; me_ag a”_,.naum.f_ﬂmx. Unit
Supply Voltage for Logic Voo—Vss | Ta=25°C | —0.3 7 v input "High” Voltage Ve | T 2.2 | — 1 Vo y
Supply Voltage for LCD Drive | Vec—Vey | Ta=25C [V~ 13.5]Vec+0.3] V Input “Low” Voltage Ve | — T Tos | v
Input Voltage v, Ta=25C | —0.3 [V +0.3] V Output “High” Voltage Von | —lou=0.205mA | 2.4 | — | —— v
Operating Temperature Topr — 0 +50 °C Output “Low” Voltage Vou loo=1.2mA ——10.4 v
Eo;nm Temperature Tstg —— -20 +70 °C @uc: Current tee Vee=5.0V —— 1 4.0 | 10.0 [ mA
V.. =5.0V£5%, Ta=25"C
— (0V£5%, Ta=25°C
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&Features»
(1)Interface with 8-bit or 4-bit MPU is available.

(2192 kinds of alphabets, numerals, symbols and special characters

can be displayed by built-in character generator (ROM)
(3)The preferred characters can be displayed by character generator (RAM)
(4)Various functions of instruction are available by programming:

®Clear display ®Cursor at home @On/off cursor

® Shift display @ Shift cursor

o Blink character
®Read/write display data, Etc.

(5)Compact and light weight design which can be easily assembled in devices.
(6)Single power supply +5V drive (except for extended temp. type)

(7)Low power consumption.

EXAMPLE OF POWER SUPPLY (Except for DMC4040! series)

Normal Temperature Type

(o] o
1312 e 321
opeO °

Vss

Ve

O GND
S
Vo
-0 +5Y

Vi 10kQ ~20kQ

Vie

(A) 1/8Duty—1/4Bias

Extended Temperature Type

Vss

-OGND

lﬂ.
(

®NOTE: If Vi vary from recommended value, you cannot get proper contrast or viewing angie.

@Examples of Temperature Compensation Circuits for Extended Temp Type. (Only for reference)

(8) 1/16Duty—I/58ias

WSpecifications are subject to change without notice.

Vee Vee L T Vee
<) < < >
RL 3 Module RO ZRP  vo| RLZ Modwle RS SRP vo| RLZ Modue R Rp Vo| RLZ Modul
equivalent equivalent equivalent -] equival
load load Rs load load
= = = =
Module Module Module Module
Rm
Vz
Fig.1 Fig.2 Fig.1 Fig.2
Thermistor: Rth(25C) =15(k-ohm], B=4200(K) Thermistor: Rth(25C) =15[k-ohm], B=4200(K]
Resistors: Rg=30[k -ohm], Rs=6. 8{k ohm], Rm=3.3[k-ohm] Resistors: RB-SIO k-ohm], Rs=8.2[k-ohm], Rm=3.9[k-ohm})
Transistor: yFe i Transistor:
Ve +5V, V. V Logic ly) Vee: +5V, Vss: 0 Sug;s
Ve —a[vjs -8.2[V vz —n[[ H( 1o ns to —11,275[V])
Vee<Vz[V Ris (Va—Ves) /5(k-ohm] Vee<Vz[V], Rz=(Vz~Vee) /5(k-ohm]
Rp=30 {k-ohmi o = = = = Nominal curve Ta(c) [ Vo) . ::-:IO[I(W « = = = = Nominal curve Talc) | o)
Re=6.8 [k-ohm] _ . .. abk = B eference =8.2[k-ohm] _ . i - 10.01
_ Rm=3.3{k-ohm }“’ ares 2 | 6.6 ' Rpe3 atkoonm }.na area 20 | 10.0
4 - —— -10 6.50 0 N -_— =10 9.84
p— .. —— NUMETIC CUTVE 0 6.40 ~ 0 $.60
o] oo 10 [ 6.26 af 0 9.28
- — - -
volvl L = -~ : L . 20 6.09 volv] | 20 8.89
5 = 30 5.88 s 30 8.49
< =~ o | 5.6 - N a0 8.11
°C) = 15[k
([ R K]I5[ -ohm]) s0. | 5.47 [s M(ZS‘CB'ISCKWJ N~ 50 7.78
1 60 5.29 L 60 7.53
L] IS TP YONVEN WU U SUUT RO 70 5.15 L) ISP SRS UV SOV U R O | 0 7.33
-40 -20 0 20 40 60 80 100 -4 -20 0 20 40 60 80 100
TalCc]



OWER SUPPLY RESET (Except for DMC40401 series)

e = = e

¥In case control LS| is HD44780

.The internal reset circuit will be operated properly when the

following power supply conditions are satisfied.

if it is not operated properly, please perform initial setting along

with the instruction.

@lnitialization along with Instruction
If power supply conditions are not satisfied, which for proper operation
of internal reset circuit, it is required to make initialization along with
instruction. Please make following procedures:

0.lmS<trcc$10mS

toff 2 1mS
Note: toft defines period that power supply is off when power supply shut down
momentarily or repeats on /off state.

RESET FUNCTION

@ Initialization made by Internal Reset Circuit
HD44780 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 initializa-

tion ends. (BF=1) The busy state is |0ms after Vcc reach to 4.5V.

(1)Display clear

(2)Function set
DL=1: 8bit long interface data
DL =0: 4bit
N=1{: 2lines
N=0: lline

(3)Display ON/OFF control

F=0: 5 X 7dot character font

D=0: Display OFF C=0: Cursor OFF B=0: Blink OFF

(4)XEntry mode set
1/D=1i: + (increment) S$=0: No shift

Note: When conditions stated in “Power Supply Conditions Using Reset
Circuit” sre not satisfied, the internal reset circuit will not operate
properly and initislization will not be performed. Please make initializa-

tion using MPU along with “Initialization along with Instruction”

i Standard Value Wait more than |5ms atter Vcc rises to 4.5V
Item Symbot| Measuring Unit ]
Condition min. | ty I ax
. p. . ITs R/W DB, DB, DBs DB, D8, DB; 0B: DBs
Power Supply Rise Time | trec —_ 0.1y — {10 | mS R ] LI . .
Power Supply OFF Time | toff —_— | - — !'mS Wait more than 4. ms ]

RS R/W DB DB. DBs DB. D8, 0B, DB, D8,
¢ 60 0 0 I + *x x & =

I

] Wait more than (00us. J

RS R/W DB: DB. DB, D8, D8, DB; DB: 08,
00 0 0 1 ! ®= ® *& x

RS R/W 0B: DB, DB, DB. DB, DB; DB. DB,

9 0 0 0 ¢ t N F » =
0o ¢ 0 0 0 0 I 0 0 O
0 0 ¢ 0 0 0 0 0 0
9 0 0 0 0 0 0 1 VD S

Initialization ends.

rw.-« more than 15ms after Vcc rises to 4.5V

l

RS R/W DB, DB. DBs DB.
0 0 0 0 | 1

Wait more than 4. tms

l

RS R/W DB, DB, DB, D&
0 0 0 ¢ ! 0
6-0 0 ¢ 1 0
90 0 N F * =
o 0 0 0 0 O
0 0 | 9 0 0
¢ 0 o0 c 0 0
0 '} 0 0 0 !
o & 0 0 0 O
0 0 0 i 1D S

Initialization ends.

RS R/W D8- DB. DB: DB,
0 0 0 0 1 t
Wait more than 100us. J
RS R/W 08, DB, D8, DB.
0 0 0 0 1 |

When interface is 8-bit long.

BF cannot be cheched baefore this instruction.
Function set (intertace is 8 bits long)

B8F cannot be checked betore this instruction.
Function set (intertace 15 8 bits long)

BF cannot be checked betore this instruction.
Function set (interface is 8 bits long)

BF cannot be checked after the following instructions.
When BF is not cheched the waiting time between
instructions s longer than the execution ninstruction
time. (see page 73)

Function Set (interface 1 B bits long. Specifiy the
numbar of display lnes and character font) The
number of dispiay Lnes and character bs changed
afterwards.

Display OFF

Dispiay ON

Entry Mode Set

When interface is 4-bit long.

B8F cannot be checked batore this instruction.
Function set (intertace is 8 bits long)

BF cannot be checkad before this instruction.
Function set (interface is 8 bits long)

8F cannot be cheched betore this instruction.
Function set (intertace is 8 bits long)

BF can be checked after the following instructions.
When 8F is not cheched, the waiting time between
instructions is longer than the execution ninstruction
time. (see page 43)

Function Set {Set interface to be 4 bits long.)
intartace is 8 bits iength.

Function Set (interface is 4 bits long. Specity the
number of display lines and character font) The
number of display lings and character font cannot be
changed atterwards.

Dispiay OFF

Display ON

Ertry Mode Set
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TIMING CHART (Except for DMC4040! series)

¥ *w.; -~ | - . > Symbol Mc::"‘:;‘g Sc‘andard Value Unit

il o o min. typ. max.
Enable Cycle Time Tevee Figs.l, 2 1000 _— —_ ns
Enable Puise Width, High Level PWey Figs.1, 2 450 _— —_ ns
Enable Rise and Decay Time tersteg Figs.l, 2 _— _ 25 ns
Address Setup Time, RS, R/W-E tas Figs.!, 2 140 — _— ns
Data Delay Time toor Fig.2 —_— —_— 320 ns
Data Setup Time tosw Fig. 195 —_— —_— ns
Data Hold Time (Write Operation) ty Fig.l 10 _ _— ns
Data Hold Time (Read Operation) toug Fig.2 20 —_ _ ns
Address Hoid Time tan Figs.1, 2 10 _ —_— ns

WV =5.0V+ (0%, GND=0V, Tam—20~+75°C (In case control LSI is HD4478¢

FIG. 1 WRITE OPERATION

FIG. 2 READ OPERATION

s i o o
t tyg L
aw /v o , PV Vi
PWey [t ] PWes ¢
e
Vi Vi K| e Vi Vim
e Vi Vi - E v Vi te Vi,
PR TN [ P tpsw t % [ toox N
DBO~DB7 v Valid Data L( v DBO~DB? o i valid Dats &( o
tover Yoy
(Write Data from MPU to MODULE) (Read Data from MODULE TO MPU)
PIN ASSIGNMENT
E‘"é‘ " Symbol Level Function ¥ Interface between Data Bus Line and 4-bit or 8-bit MPU :
"“' v oV (GND) available. Data transfer are made in twice in case of 4-bit MP{
hid and once in case of 8-bit MPU.
2 Vee — Power Supply +5v HIF INTERFACE DATA IS 4-BIT LONG
3 Vee —_ for LGD Drive Data transfer are made through 4 but lines from DB4 to DB7
Register Select Signal while the rest of 4 bus lines from DBO0 to DB3 are not used. Dat
4 RS H/L gels;ge[ ':: lzatgt !nm-:t . transfer with MPU are completed when 4-bit data are transfere
-] . Ins on in| . . . . .
e it in twice, first upper 4-bit data, then lower 4-bit data.
5 R/W WL H: Data Read (Module—~MPU) BIF INTERFACE DATA IS 8-BIT LONG
L: Data Write (Module—MPU) Data transfer are made through all of 8 bus lines from DB0 t
6 E H.H—L Enable Signal (No pull-up Resistor) DB7.
7 DBO H/L . .
/ ¥ Please refer to pp.94~95 for pin assignment of DMC 4045
8 DB! H/L series and DMC40401N series.
9 DB2 H/L
10 DB3 H/L
Data Bus Line
1 DB4 H/L
12 D8s H/L
13 DB6 H/L
14 D87 H/L
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INTERFACE WITH MPU #in case Contro! LS| is HD44780

Example of Interface with 8-bit MPU (Z80)

AW / \ DO~D7 DBO~DB?
e—/ N/ S S A0 s
—

Ready for data 1 Ad
inside ~—————— Internal Operation "
0
087222)( Data )(éﬁﬁ/ Busy ' f Busy V' /) Busy 673( Data ¥/ 280 A6

BF BF BF Read G
Check check check Instruction M

200,

LS138

|om>

DMC series
Module

>
3
[y
3|

Read
Instruction

o g
@

I
DMC Series

t

Example of Interface with 4-bit MPU(HMCS43C)

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

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

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

necessary.

P — -

e/ NN NSNS\
‘%—l .

Inside Internal Opreation - Ready for data D14 R/W

7 G D AT 2T 7 G CD /474 cseac o ¢

8F Check ‘ BF Check

D1s RS

Read Instruction Resd Instruction

Note: IR7, IR3: 7th bit, 3rd bit of instuction » RiI0~R!3 7 D84~DB7
AC3: 3th bit of Address Counter




DMC Series

5
INSTRUCTIONS (Except for DMC40401 series)

Code IR : - - Executed
Instruction Description - ) Time (max.)
RS [R/W|DB7{DB6|DB5|DB4|DB3;DB2{DBI |DBS S LA foRC=250i(Hz
Clear Display gleto|lo0O|O0jOj0|0O]|ODO Ciears all display and returns the cursor to the home position (Address 0). |.64mS !
Returns the cursor to the home position (Address 0). Also returns the display being
Cursor At Home | 0 | 0 040 0 0 0 0 ! * shifted to the original position DDRAM contents remain unchanged. I.64ms
Sets the cursor move direction and specifies or not to shift the display.
Entry Mode Set | 0 | 0 | 0| 0} 0 0}0 L |V/D| S These operations are performed during data write and read. 40uS
Display On/Off Sets ON/OFF of ali disptay (D) cursor ON/OFF (C), and biink of cursor position charact
Control c|lo0of(o0o]O0}j0]0O0 | D|C| B character (B). 40uS
g::'fstor/olsplay 0,00 0]j0 I {S/CIR/L| * | * | Moves the cursor and shifts the display without changing DDRAM contents. a0uS
Function Set olololol oLl N{F | % | *|Setsinterface data lenght(DL) number of display lines(N) and character font (F). 40uS
CGRAM l 0 0 0 1 A Sets the CGRAM address. CGRAM data is sent and received after this setting. 404 S
Address Set <o - " M
DDRAM i . . i .
Address Set 0 l 0 t Ay, Sets the DDRAM address. DGRAM data is sent and received after this setting. 40.S
Busy Flag/ 0 | i eF AC i Reads Busy flag (F8) indicating internal operation is being performed and reads address 048 i
Address Read i ; | counter contents. s |
CGRAM/DDRAM | | . . »
D(a;ta Wr{ite i l 0 Wiite Data Writes data into DDRAM or CGRAM. 404S
CGRAM/DDRAM ! i
Data Read 1 | | Rean Data Reads data from DDRAM or CGRAM. 40uS
Code Description Executed Time (max.)
I/D=1: Increment DL=0:4-bit DDRAM: Display Data RAM tcp or fosc=250kHz
1/0=0: Decrement N= |:2lines CGRAM: Character Generator RAM Ho , when freq ges, exe-
S=1: With display shift N= 0:ltines ACG:  CGRAM Address cution time aiso changes
S/C=1: Display shift F= 1:5%10dots ADD: DDRAM Address Corresponds to d
S/C=0: Cursor movement F= 0:5x7dots cursor address. £x |
R/L=1: Shift to the nght BF =1 inmternal operation is being performed AC: Address Counter, used for both It fcp or fosc is 270kHz.
R/L=0: Shift to the left BF =0:instruction acceptable DDRAM and CGRAM 0 ngﬂsﬂ s
DL=1:8-bit *  Invald AT R

FONT TABLE®GxiiDots)

¥CGRAM is Character Generator RAM which memorize
characters that you can freely input by program.

Upper dbit

Lomer BN w0oe] 0010 oot JorooJoror Torra[osrs frasof ioi 1100 viae | sniaf i1t M %32 characters stated under upper 4-bit of 1110 and
gy i e R B e v
e A PR 2 T I T e
cxeemo [ T[] 14 = =l EZE‘IS?’SZ;”SZ%%T%T?: DMC24138, DMC32132,
B O -2 A D ol £ 2 B A ]

R Y 3 A G el el e Y
R P = N I s s [ A =
«xxxono SFL T ERIE ) (2l
e ) Rl [ E Ik e A
P O A i |1 T P P e E A LR s e
N E D= R B DI Rl AT S (Y B [
e F R R R R N EE:
coecon B REILE[#TEDOF R/ 2R
A P N R R e e e
A B b G I T DR E e R O A S 3 B
oo | 7] AR R Fi

o e E | B




