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! Supply Voltage for Logic Veo—Vss A —0.3 7 ¥ Logic Supply Voltage YeoVis —_— 4.5

Pt i Supply Voitage for LCD Drive Ven—Veg ——  [Voo—13.5[V.c+0.3] ¥ Input “High” Voltage * Vin 2.2

v : Input Voltage ' —_— —0.3 [Vc+0.3] V Input “Low” Voltage - Vi e 0

Vo Operating Temperature Topr — 0 +5¢ | C Output “High” Voltage Vou | —low=0.205mA | 2.4

1A Storage Temperature Tstg — —-28 +70 C Output “Low” Voitage Vo, loc=1.2mA 0

. Supply Current lee Vee=5.0V —

Ve =5.0¥E5%. Ta=25"C
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Jrit ; Item 8ymbol Condition i o ni ) Item Symbat Condition vy ‘ typ. ] . Unit
Ty * Supply Voltage for Logic VeeVes | —— ~0.3 7 v Input “High” Voltage Vig ! — 2.2 10— Vo |V
Ty ' Supply Voltage for LCD Drive Vee=Vee | Vee—13.5|Vee+0.3] V Input “Low” Voltage Vo e g i— 1 0.6 v
Ty i Input Voitage v,b —— ] —0.3 |Vec+0.3| ¥ Output “High” Voltage Vou | —low=0.205mA | 2.4 Vee |V
v LED Forward Current I _ — 500 mA Qutput “Low” Valtage Vo + lgu=F.2mA 0 —— i 0.4 v
'mA_j LED Reverse Voltage Ve —_ — ] v LED Forward Voltage Ve : lg=250mA .81 4.0 a2 Y
o LED Power Loss Py — | — 1 21 Brightness %1 L I+ =250mA 55 ; 140 | —— |cd/nt
Cperating Temperature Topr _ 0 +50 C Supply Current lec Vee=5.0V ! 2.5 1 5.0 mA
Storage Temperature Tstg e —20 +70 C V. e =6.0V¥25%. Ta=25'C *NOTE |)Measured at the bare LED backlight unit.
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WABSQOLUTE MAXIMUM RATINGS BELECTRICAL CHARACTERISTICS
: P R B Standard Value |~ .~ e e R PR TR
T ] Unit g ]
mim st | omaks | .
Supply Voltage for Logic Vee—Vss _ —-5.3 7 Input “High™ Voltage . v
Supply Voltage for LCD Drive Yeo—Vee —_— —0.3 7 Input “Low” Voltage ViL —_— 0 —_ . v
input Voltage v, —_— ~0.3 [Veet0.3| ¥ Output "High” Voltage Vou | —ley=0.205mA | 2.4 | —— | V. v
Operating Temperature Topr —_— a +50 ‘¢ Output “Low” Voitage Voo loo=1.6mA 0 — | 0.4 v
Storage Temperature Tstg _— —20 +70 *C Supply Current lee Vee=5.0V — | 1.5 5.0 mA
SV =5.0V+5%, Ta=25"C
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P t
Item . Symbol Condition . l max. Unlt; ltem Symbol Conditian min. | typ. | mox, Uni
Supply Voltage for Logic Vec—Vss | Ta=25°C 8.3 | 6.5 Y input "High” Voltage Vi _ 2.2 | — | Voo y
Supply Voltage for LCD Drive Voe—Ve: | Ta=25C 0 | 8.5 v Input “Low” Voltage 'm ——-- 0 — | 0.8 v
input Voltage ' Ta=25°C | —0.3 [V +0.3| V Output “High” Voltage Vou | —lan=0.205mA | 2.4 | — | V¢ v
Operating Temperature Topr 0 +50 C QOutput “Low” Voitage Voo lgo=1.2mA — | — ! 0.4 v ot
Storage Temperature Tstg e =20 + +70 “C Supply Current lec Vee=5.0V — | 4.0 | 10.0 mA_i
# Ve =5.0VE5%. Ta=25"C
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POWER SUPPLY RESET (Except for DMCA0401 series) ¥In case control LS| is HD44780

The internal reset circuit will be operated properly when the @ Initialization along with Instruction

following power suppiy conditions are satisfied. If power supply conditions are not satisfied, which for proper operation
It it is not operated propetly, please perform initial setting along of internal reset circuit, it is required to make initialization atong with
with the instruction. instruction. Please make following procedures:
( Power ON b When interface is 8-bit long.
Measuring Standard value . Wait more than [5ms after Vec rises 1o 4.5v J
Item Symbol Condition Unit

min. | typ. | max.

0o * *x x % Function set (interface is 8 bits long)

[ RS R/W DB- DS. DBs DB. DB, DB. DB: Danl BF cannot be checkad befors this instruction.
] . o 0 1
Power Supply Rise Time | trec e 0.1 — 10 m3 \

Power Supply OFF Time | toff _— I — — ms li Wait more than 4.1ms i

RS R/W DB; DBy UBs DB, DBs DB: DB. DBa BF cannot be checked bsfora this instruction.
6 0 0 O 1 1 x & & * Function set (interface 1a 8 buts long)

i Wait more than 1003, |

| RS R/W DB: DBs DEBs DB4 08 DB; DBy DBeJ BF cannot be checked before this wistruction.
*r x

G0 5 0 1 1 % % Function set {interface s B bits long)
0.lmS=trecc=10mS toff Z1mS
Note: toff defines period that power supply is off when power supply shuts down‘ F cannot be checked after the following instructions.
momentarily or repeats on /foff state. Whan BF is not cheched, the waiting tima between
nstructions [s longer than the execution instruction
time.
RS R/W DE- DBy DB; DB, DBs DB; OB, DB, Function Set (nterface 1s § bits long. Spacily tha
4 ¢ 0 0 ] I N F %= = number of dispfay llnes and chazracter font} The
number of display hnes and character be changed
RESET FUNCTION T ¢ 0 6 0 0 | 0 0 0 | sterwards
9 o 0 0 D @ a4 o © 1 gisn?v g:f
® Initizlization made by Internal Reset Circuit 0 5 0 0 8 € 0 1 U0 5| ool

HDA4780 automatically initializes {resets) when power is supplied
(built-in internal reset circuit). The foliwing instructions are executed Initialization ends.
in initiatization, The busy flag (BF) is kept in busy state until initializa-

tion ends. (BF =1 The busy state is tOms after Vcc reach to 4.5V. When interface is 4-bit long.

(1}Dispiay clear

{2)Function set Fva\t more than t5ms after Voo rises to A.SVJ
DL = |: 8bit long intertace data
DL=0: 4bit F=0: 5x7dot character font %S R/W DB; DB DB: DB. BF cannot be checked before thiz instruction
N=1{; 2lines [ 0 0 © o 1 | Function set (interface i B bits long)
N=0: Iline |

(3)Display ON/OFF control [ Wait more than 4. Lms
D=0: Disptay OFF GC=0: Curscr OFF B=0: Blink OFF

(4)Entry mode set RS R/W 08, OB: DB DB. I BF cannot be checked before s wnstruction.

0 a [ o 1 1 Function set (interace is & bits long}

I/D=1: + (increment} S=10: No shift

Wait more thar 1004, J

I RS R/W DB DB. DB OB, | BF cannot be checked before ths instruction.

1] 1] 1] qa 1 1 Fuaction set (interface is B bits long)

BF can be checked atter the following mastructiona.
When BF is not checkad, the waiting time between
instructions is longer than thé execution mingtruction

* tima,
. Functlon Set (Set interface ip be & bits fong.)
RS R/W 0B; DEs DB: DB intertacs i 8 bits fength.
[1] [] D] 0 i '] Function Set (interiacs Lt 4 bits long. Specifly the
S T A number of display lines and characier font) The
0 a - N F * * numbar of display lines and character font cannct he
changed afterwards.
5 0 6 0 @8 o -
5 0 1 0 ¢ o Disptay OFF
o 0 68 0 © 0
Mote: When conditions stated in “Power Supply Conditions Using Reset o0 o 0 6 | Olapiay ON o
Circuit” are not satisfied, the internal reset circuit will not operate g g n" ‘I‘ u?b g Entry Mods Set r

properly and initialization will not be performed. Please make initializa-

tion using MPU along with “Initialization aleng with Instruction™ initialization ends.
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EXAMPLE OF POWER SUPPLY (Except for DMC4040| series)

Vee

Vz

Norma! Temperature Type

Extended Temperature Type

(e}

o}

c P[

141312 ------ 3z
off™ PR
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< GND
g w3
O +5Y
>ﬁ Ve i 10k Q~20k S

FNOTE: ¥ V¢ vary from recommended valus, you cannct get proper contrast or viewing angle.

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

(A} 1/8Duty—I|/4Bias

o
1413 -eem 3 2
£
GND
=
s O + 5V
= <
—_—

B) 1/16Duty—I1/5Bias

Veo Vee Vee
Rih Rp  ygl RLZ Module Rth Rp v RLEModue R R yol RLE Modute RP vl RLZ Module
equivalent equivalent equivalent equivalent
load & loa: R ioad load
Rs = Rs o s o= o :
Module Madule Module Moduie |
Rm Rz Rm< Rm
Veeo—ANA— Vz Vee
Fig.t ¥z Fig.2 Fig.1 Fig.2
Thermistor: Rth(25C}=15[%- ohm% B=4200[K] Thermistor; Rth(25C) =15(k- ohm][, B=4200[K
Resistors: Rp=. 30[k ohm], Re=6.&lk-ohm], Rm=3.3[k-chm] Resistors: R; 510[k ohm), Rs=8.2[k-ohm], Rm 3.9(k-chm]
Transistor: PNP yg‘e Transistor:
Vcc +5V, Vss: OV og1c Sy ply) Yee: +5V, Vss OV Pfogxc Supply)
Vz: —8[VI(—7.8 to —& /] Va: —11[[ y 19.725 to —11.275[V])
Vee<Vz[V], Rz={Vz— Vee} 5{k-ohm] Vea<Vz[V], Rz=(Vz—Vee) /5[k-ohm]
Rp=30 F‘Ghm} » = = = = Nominal curve Ta 003 Yol¥] Refi Ro=g1g [k-ohm] x = = =+ Nominai curva TefE] veld)
Rs=6.8 [k-ohm] — . — - — . ~20 6.56 eference Rs=8.2 [kobm)] _ . .- i —20 10,91
Rm=23. 3] k-ohm }anﬁ available area Rm=3.9Tk-ahm nd available area
B - —- —10 6.50 10 . - =10 9.84
Nureric curve ) §.40 ~ ——————= Numeric curve ) 9.60
~
6 o 6.26 s ~ ) 9.28
Vo[v] 20 €.09 Vo[ vl 20 8.89
5 30 .88 5 ac 8.49
40 5.67 Y a0 8.1t
1 Rth{25°C ) = I15[k-ah ~
B (.1 gg[)K] Le-anin] 50 5.4 Rth(z5c)-|5[h~onm] ~. 50 779
60 5.29 B=4200[K} 50 7.53
£ I T TSN T TR NI B i 5.15 £ I T TN B B B : 70 7.33
—40 -20 1] 20 40 60 80 16G —40 20 0 20 40 50 i4¢] 100
Tafc]

#Specifications are subject to change without nulice.

l_
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TIMING CHART (Except fo

Ao b sty s 2 i

Tevee Figs.l, 2 1000 _— ns
Enable Pulse Width, High Level PWen Figs.l, 2 458 e — | " nms
Enable Rise and Decay Time terstzs Figs.l, 2 —_— _ 25 ns
Address Setup Time, RS, R/W-E tae Figs.l, 2 140 e _— ns
Data Delay Time tonr Fig.2 _— R 320 ns
Data Setup Time tosw Fig.1 195 -— R ns
Data Hold Time (Write Operation) ty Fig.! 10 —_ e ns
Data Hold Time (Read Operation) toun Fig.2 20 —_ —_— ns
Address Hold Time tan Figs.l, 2 o —_— —_— ns

&Yoo =5.0VE10%. GND=0Y, Ta=—20~+75°C

FIG. 1 WRITE OPERATION

(In case controller LSI

FIG. 2 READ OPERATION

is HD44780)

:
RS Vi Vi

Vi Vi
Vi Vies fe >< Vi Vi

foa ™ T

R/W / R Vs Yon
Vivs I
PWen fan PWey Eun
S ey [ L — S
£ Vi Vi ] e E Vi Vo
£ | Vi Vit Vies vy A Vi Ler Vi
tu M [ tone

ter toos
DBG~DET Vi Valid Date Ve
Vi Vi

sl
D80~0B7 o ; Valid Date L( o
L1 oLl

tover

(Write Date from MPU to MODULE)

toyge

(Read Date from MODULE TO MPU)

PIN ASSIGNMENT .
B EpeaaT #Interface between Data Bus Line and 4-bit or 8-bit MPU is
i | v _ OV(GND) available. Data transfer are made in twice in case of 4-bit MPU,
= and once in case of 8-bit MPU.
2 Vee — Power Supply 5V BIF INTERFACE DATA IS 4-BIT LONG
3 Vee —_ for LGD Drive Data transfer are made through 4 bus lines from DB4 to DB7,
. Register Selact Signal while the rest of 4 bus lines from DB0 to DB3 are not used. Data
4 RS H/L Register H: Data Input transfer with MPU are completed when 4-bit data are transfered
Select L: Instruction Input R . . . .
- in twice, first upper 4-bit data, then lower 4-bit data.
6 RAY | e Data Read (ModulemMPU) BIF INTERFACE DATA IS 8-BIT LONG
«L: Data Write (Module—MPU) Data transfer are made through all of 8 bus lines from DBO0 fo
& 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
8 DBl R/ v series and DMC40401N series.
9 DB2 H/L i .
10 DB3 H/L -
Data Bus Line
I DB4 H/L
12 DBS H/L
13 DB& H/L
14 DB7 H/L
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. INTERFACE WITH MPU . #In case Control LSI is HD44780
] — —
Example of Interface with 8-bit MPU (Z80)
i RS
— R/W / D4~~D7 . DBCG~0B7
I Al RS
7 Ready fi N
insige ——i Internal Operation eNa ¥ for date :; g i 200 E
. o
DBTjZa( Data ){ﬁii/ Busy ‘Céi’ﬁj Busy 7 Busy ’//W 730 A c LSf38 ; DMC series
_ AT — éﬁ‘ Module
! Read Instruction | BF Check ’ BF Check ’ BF Check ‘ Read Instruction T EZB
—_ 1ORQ
— ) —d>—Do—d>—> RAW
2
|
T T
+5V AT c3 Vo
Al Al
A0 a0
ioRG
lt find RD
4‘ DMC series
W WR Modula
Z80 8255
: DB7? bB? PAT DE7
i DBO DBCI . PAD OEC
PB4
- PB2 R/W
GHND Vss PE2 RS
|
. Example of Interface with 4-bit MPU(HMCS43C) bis o
3 —
i, Interface with 4-bit MPU can be made through I/O port of 4-bit
MPU. If there are enough 1/0 ports, data can be transferred by e RAW
8-bit, however, if there isn't, data transfer can be done by 4-bit o1
37, ) . . . L . HMCSA36 £ DMC series Module
ata twice (select interface is 4-bit long), and timing sequence will be
red complicated in this case. Please take into account that 2 cycles of ‘e
- . . RIO~R}3 CEB4~DBY
BF check is necessary, while 2 cycles of data transfer are also
necessary.
) to
) RS
§
N R/W_—/ ‘;——A;
1457 i
: e— /NN N N TN
E _—"‘—l Ready for date  E— ',
Inside Internal Opereation = -
[+ -
087 R {183 Yol o Busy \ AC3 o7 Busy [AE3 N 07 {03 Y0
Read Instruction BF Check ‘ EF Check I Read Instruction
Note: IR7, IRY: 7th bit, 3rd bit of instuction
AG3 @ 3th bit of Address Counter .

FaS et ol o % LV 4 - .
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Clear Display 0 [ 0 0 0 0 0 0 0 I | Clears all display and returns the cursor to the home position {Address 0). | .64m3
Returns the cursor to the home position {Address 0), Also returns the display being .
Cursor At Home 0 0 0 0 0 0 0 8 ! * shifted to the original position DDAM contents remain unchanged. 1.64m5
Sets the cursor move direction and specifies or nct to shift the display.
Entry Mode Set 0 0 0 0 0 0 0 LI These operations are performed during data write and read. 40uS
Display On/Off Sets ON/OFF of alf display (D) cursor ON/OFF {C}, and biink of cursor position charact
Control 000403040 ! D C B character (B}. 4068
ggir;tor/msplay 0 0 a Ja] 0 1 [S/CIR/A| * * | Moves the cursor ang shifts the display without changing DDRAM contents. A0S
Function Set ojo0]o0j|o0 I IDL] N | F | * | * | Sets interface data length{DL), number of display lines (N} and character font(F). 40uS
CORAM ofo|aj A Sets the CGRAM, data is sent and received after this settin 4045
Address Set co , data is sent and rece g 3]
DORAM 1] 0 | A Sets the CGRAM, data is sent and received after this settin A0S
Address Set DO ' E- ol
Busy Flag/ Reads Busy flag(FB) indicating interna! operation is being performed and reads address
Address Read 0 ! | BF AC counter contents. 0u3
CGRAM/DDRAM . .
Data W:ite | 8] Weire Dara Writes data into DDRAM or CGRAM. 408
RAM/DDRAM .

oo R!a% P Rexn Dara Reads data into DDRAM or CGRAM. a0us

1/D=1: Increment DL=0:4-bit DDRAME: Display Data RAM fcp or fosc=250kHz

1/D=0: Decrement +/ 16Duty TGRAM: Character Generator RAM However, when {frequancy chanres, exe-

S=1: With display shift 1/8, 1/110uty ACG: CTGRAM Address cuticn time also thanges

S/C=1: Display shift ADD: DDRAM Address COPresponds to

S/C=0: Cursor mavement cursor address, Ex

R/L=1: Snhift to the nght BF=1:Internal operation 1s being performed AC: Address Counter, used for both If fcp or fosc is 270kHz,

R/L=0. Shift to the left BF=0:Instruction acceptable CDRAM and CGRAM 0 S;ESU_N s

DL=1:8-hit ®: Invalid #ET 070 H

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

(5x%8Dots)

‘ita] i 1 %:32 characters stated under upper 4-bit of 1110 and

1111 are 5X10 dots, and part of which is cut when you
use in display which display fonts is 5X7 dots.

Please note.

5X 11 dots type product:
DMC16106A, DMC24138, DMC32132, DMC40131
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