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Supply Voltage for Logic Yoc Vs e -0.3 i ) Input “High” Voltage v
Supply Voltage for LCD Drive Vee—Vee ——  [Vec=13.5|Vcc+0.3|. V Input “Low” Voltage v
Input Voltage Vv, — =0.3 [Vect0:31 ¥ Output “High” Voltage Vou | —lon=0.205mA \%

LED Forward Current Ig e — 160 mA Output “Low” Voltage Voi lor=1.2mA 0 B v

LED Reverse Voltage Vi —_— = 8 \% LED Forward Voltage Vg [z=70mA 3.8 4.1 4.4 v

LED Power Loss Pp e e 0.7 w Brightness *| e 1=70mA 35 50 | — [cd/m’
Operating Temperature Topr s 0 +50 €< Supply Current lec Vee=5.0V e 5.0 mA :
Storage Temperature Tstg s —-20 +70 °c #Vcc=5.0V+5%,Ta=25'C *NOTE |)Measured at the bare LED backlight unit. :
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LFeatures»

()Interface with 8-bit or 4-bit MPU is available.

(2)192 kind of alphabets, numerais. svmbols and special characters

can be displayed by built-in character

génerator (ROM)

(3)0Othe preferred charcters can be displayed by character generator (RAM)

(4)Various functions of instruction are available by programming:

® Cursor at home
® Shift cursor

® Clear display
@ Shift display

® On/off cursor

® Resd/write display data, Etc.

® Blink character

5)Compact and light weght design which can by 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 DMC40401 series)

Normal Temperature Type
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Extended Temperature Type

@)
1413 ----- 32t
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%NOTE: If V,; vary from recommended value, you cannot get proper contrast or viewing angle.

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

(A) 1/8Duty—1/4Bias

) | /16Duty—I/5Bias

Vee Vee Vee Vee
Rth RLS Module Rth RL S Module  Rth Rp 1| RLZ Module Rth RL
equivalent equivalent equivalent
load load load
Rs = Rs Rs = Rs
= = = =
Module Module Modute Module
Rz Rm Rz
Vz Veeo—AMA— Vz Veeo—MN—
Fig.1 Vz Fig.2 Fig.1 Fig.2
Thermxsmr Rth(25C)=15"k-ohm . B=4200' K . Thermistor; Rth(25C) h k-ohm_. B=42001K; .
Resistors: Rp-30 k-ohm,, Rs=6.8 k- ohm:, Rm=3.3 k-ohm’ Resistors: Rp 310 k-ohm], Rs=4. 2ik-ohmi. Rm-=3.9"k-ohm|
Tran sto P\P Type Transistor: P \I‘ l'\p(
Vs OV LumL Suppl\ ) Vee: £5V, (Logic Supp]v)
HV (=7 810 —8.2°V ) Ve -1V 1.273(V )
\ek‘/\z V', Rz (\zf\u),)kuhm Vee'VzIVL R
Rp=30 [k-chmi « = = = «Nominal curve Talc] vo(v] Rp=510 [k»ohm e - -1Ncm|nal curve Ta(C) Vo(V)
Rs=6.8 [k-ohm] _ . _ .. —20 5.56 Reference Rs=8.2 [k-ohm] _ . _ . -20 10.01
Rm = 3. 3[k-ohm }and available area qu.=3.9[k-ohm rand available area
; ——- - 10 6.50 10 ~ -- -0 9.84
r ——— Numeric curve 0 .40 — Numeric curve ) 3.60
of [ 6.2 9 10 9.28
vo[vl | 20 6.09 volvl L 20 8.89
5 30 5.88 8 30 8.49
L 40 5.67 N N ~. 40 8. 11
| Rth(25°C } = 15(k~-oh 7
- B {> K] elicomm] 30 547 L mhese)=tslh-onm] N7 50 7.79
L 60 | 5.2 B=4200(K] 50 7.53
Ol b 0 5.15 Sl ) 10 7.33
—40 -20 0 20 40 60 80 100 —-40 =20 0 20 40 60 80 100
Ta[*C]

ESpecifications are subject to clamze wathout native

Module
equivalent
load




POWER SUPPLY RESET (Except for DMC4040! series)

¥In case control LSl is HD44780

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

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

® Initiatization 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:

When interface is 8-bit long.

BF cannot be checked before this instruction
Function set (interface is 8 bits fong}

4.5V

E)

toff

0.1mS=trcc=10mS toff Z1mS
Note: toft defines period that power supply is off when power supply shut down
momentarily or repeats on /off state.

RESET FUNCTION

BF cannot be checked before this instruction.
Function set (interface ts 8 bits long)

i Standard Value . r Wait more than 15ms after Vec rises to 4.5\J
ltem Symbot g;:;ﬁ:;:g Unit I
min. | typ. | max. —

S R/W DB, DB. DB; DB. DB, DB. DB, Daj

00 0 0 1 1
Power Supply Rise Time { trcc —_— 0.1 - 0 m$ } O
Power Supply OFF Time | toff _— | — | — | mS§ r Wait more than 4. 1ms J

RS

0

R/W DB- DB. DB DB, DB; DB: DB: DBy
*

0 0 0 I 1 * * %

RS R/W DB: DB. D8, D8, DB, DB. DB DB‘,J

8F cannot be checked before this instruction.
Function set (interface is 8 bits long)

— [ |

Wait more than (00us
0 0 0 0 1 1k x * ¥

BF cannot be checked after the following instructions.
When BF 1s not checked. the waiting time between
\nstructions is longer than the execution minstruction
time. (see page 85)

Function Set (interface is 8 bits long. Specifiy the
number of display lines and character font) The
number of display lines and character be changed

RS R/W DB: DB, DB, DB, DB, DB: DB, DB,

® 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 = |: 8bit long interface data

DL=0: 4bit F=0: 5% 7dot character font
N=1: 2lines

N=0: lline

(3)Display ON/OFF control

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

I/D=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 will not be performed. Please make initializa-
tion using MPU along with “Initialization along with instruction”

D 6 0 0 I I N F * %
atterwards.
0 0 0 0 0 0 ) D 0 ¢ Disptay OFF
o 0 ¢ 0 0 & 0 0 0 Oisplay ON
9 0 0 0 0 0 0 1 1D S Entry Mode Set

Initialization ends.

ait more than 15ms after Vce rises to 4.5V

RS R/W DB: DB« DBs DB.
0 0 g8 ¢ ) |

Wait more than 4. Ims

When interface is 4-bit long.

<]
L

BF cannot be checked before this instruction.
Function set (intertace is 8 tits long)

BF cannot be checked getore this instruction

R/W DB: DB, DBs DB.
Function set (intertace 15 8 bits long)

0 0o @ | (

I

Wait more than 100us

BF cannot be checked before this instruction,

RS R/W DB: OB. DB: DB.
Function set (intertace is 8 bits long)

Q 0 0 © | |

]
]
|

BF can be checked after the tollowing instructions.
When BF 15 not checked, the waitng time between
instructions 15 longer than the execution minstruction
time. {(see page 48)

Function Set (Set ntertace to be 4 bits long.®
interface 1s 8 bits iength.

Function Set (interface s 4 bits long. Speciby the
number of display lines and character tont) The
number ot display lines and character font cannot be
changed afterwards.

Display OFF
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Entry Moge Set

Initialization ends.




INTERFACE WITH MPU #%In case Control LS is HD44780

Example of Interface with 8-bit MPU (Z80)

RS
Do~D7 DBO~DB7
RWe——/
AD RS
e /N ke
— Ready for date ; aa k- A A
Inside ————— Internal Operation L.—_Eo—_——— AS B 2001+ 3
081 22 0t W eer L B "0 sy [0 o XL mo . Vg
! —sC G:B
Read Instruction ' BF Check l BF Check BF Check I Read Instruction i G
iorRQ
"D R/W
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 transter 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.
RS
S -
R/ 0I5 RS

VA -
R A
internal Opereation eady for date Dl4 R/W

Inside————— No

/jmm’/d Busy ,/l Busy m"//V//// Di3 E DMC Modui
series Moduie

HMCS43C

Read Instruction

BF Check l BF Check 1 Read instruction

Note: IR7, IR3: 7th bit, 3rd bit of instuction s .
AC3 : 3th bit of Address Counter




—

TIMING CHART (Except for DMC40401 series)

¥V =5.0VE10%.GND=0V, Ta=—20~+75C

FIG. 1 WRITE OPERATION

“ symbol "éeof,f,‘i‘{ig‘,f ' Standard Value Unit
N min. typ. max.
Enable Cycle Time Tevee Figs.l, 2 1000 — —_— ns
Enable Pulse Width, High Level PW,y Figs.l, 2 450 _— _— ns
Enable Rise and Decay Time teeter Figs.l, 2 -—_ —_— 25 ns
Address Setup Time, RS, R/W-E tas Figs.l, 2 140 — — ns
Data Delay Time thox Fig.2 —_— —_— 320 ns
Data Setup Time thew Fig.| 195 _ — ns
Data Hold Time (Write Operation) ty Fig.| 10 —_ — ns
Data Hold Time (Read Operation) ok Fig.2 20 e — ns
Address Hold Time tan Figs.l, 2 10 —_ — ns
(In case controller LS| is HD44780)

FIG. 2 READ OPERATION

Vun Vi, Vi
RS Vio RS >< Vit Vi
L N T
Vo Vo
R/W / R/W
Vi Vi
PWeu ] PW.u X
R
Vi " R Vi Vi
E ,r Vi Vi £ Vi, E Vi Vi R tee Vi
JRR CTEN ) PO tosy ty [ tuow jo
DBO~DB7 M )(J Valid Date Ld::: DBO~DB7 o 1 valid Date%
o toyg
(Write Data from MPU to MODULE) (Read Data from MODULE TO MPU)
PIN ASSIGNMENT
i6 vinbol 15 Level 2 | #Interface between Data Bus Line and 4-bit or 8-bit MPU is
S - o (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 HMIF INTERFACE DATA IS 4-BIT LONG
3 Ve —_— 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 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 . . . . .
in twice, first upper 4-bit data, then lower 4-bit data.
s R/W WL H: Data Read (Module—MPU) #IF INTERFACE DATA IS 8-BIT LONG
L: Data Write (Module—MPU) Data transfer are made through all of 8 bus lines from DD to
6 E HH—L Enable Signal (No pull-up Resistor) DB7.
7 DBO H/L . . < -
% Please refer to pp.94~95 for pin assignment of DMC 40457
8 DBI H/L series and DMC40401N series.
9 DB2 H/L
10 DB3 H/L
Data Bus Line
I DB4 H/L
12 0BS5S H/L
13 D86 H L
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INSTRUCTIONS (Except for DMC40401 series)

Code Executed
Instruction Description Time (max.)
RS [R/W{DB7{DB6|DB5|DB4|DB3|DB2{DBI|DBO fosc=250KHz
Clear Display 0 0 0 0 0 0 0 0 0 | | Clears 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 0 0 0 0 0 0 : * | shifted to the original position DDAM contents remain unchanged. 1.64mS
/ Sets the cursor move direction and specifies or not to shift the display.
Entry Mode Set 0 0 0 0 0 0 0 Ljprs These operations are performed during data write and read. 4045
Display On/OQff | Sets ON/OFF of all display (D) cursor ON/OFF (C), and biink of cursor position charact
Control 0o o000, O | C| B | haracter(B). 40uS
(Slﬁirfstor/Dlsplay 0 0 0 0 0 I Is/CIR/L| * | * | Moves the cursor and shifts the display without changing DDRAM contents. 404 S
|
Function Set g{o0o|0ciol 1 |OL ! N | F | % | % | Sets interface data lenght(DL) number of display lines(N) and character font (F). 40uS
CGRAM 0 0 0 | Acs Sets the CGRAM data is sent and received after this setting 40uS
Address Set <6 : H
DORAM i 0 0 A Sets the CGRAM data is sent and received after this setting 40uS
Address Set | by . 1
Busy Fiag/ | 0 T AC Reads Busy flag(FB) indicating internal operation is being performed and reads address 0uS
Address Read counter contents. H
CGRAM/DDRAM : .
Data Wr/ite [ Wgite Dara Writes data into DDRAM or CGRAM. 40uS
CGRAM/DDRAM .
Data Read | t Reap Data Reads data into DDRAM or CGRAM. 40uS
Code Description Executed Time(max.)

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

1/D=0; Decrement N=1:2lines CGRAM: Character Generator RAM However, when frequency chanres, exe-

S=|): With display shift N=0:tlines ACG: CGRAM Address cution time also changes

$/C=1: Display shift F=1:5% 10dots ADD: DDRAM Address Corresponds to

S/C=0: Cursor movement F=0:5%7dots cursor address Ex

R/L=1: Shift to the right BF =t:Internai operation is being pertormed AC: Address Counter, used for both If fcp or fosc is 270kHz,

R/L=0: Shift to the left 8F=0:Instruction acceptable DDRAM and CGRAM 5 ng@—:{? S

DL=1:8-bit i lnvalid halF ST R

FONT TABLE (5x!1Dots) (5x8Dots)

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

Upper 4bit

Lower 4-bit %000

o010

(1]}

6100

010101100111 ] 1010 1100

1110

ti wiof i %32 characters stated under upper 4-bit of 1110 and

0000

1111 are 5% 10 dots, and part of which is cut when you
use in display which display fonts is 5X7 dots.

0001

Please note.

00t0

5X 11 dots type product:

DMCi6106A, DMCI6I0IA, DMC24138, DMC32132,

0011

DMC40131

0100

0101

oria

1000

1001

140

1014

1100

&

1101

HREE

1o

o




BACK LIGHT FOR LCD MODULE

Optrex produce vavious kinds of beautiful and clese LCD module with back light using LAMP, CFL (Cold Cathode Fluorescent lamp)

LED and EL etc., and introducing design and technique maximizing features of the device.

side illumination.
BBeneath lllumination
Less quantity of Lamp with its housing offers even

and bright illnmination.

Driver LS!

Lamp

Lamp Housing

Filter

LCDP

® Popular as simple back light system. @ Suitable for especially warm coior display like red, yellow and orage
@ Various coior displays are availabie using color filter. ®2 back light methods sre available, beneath illumination and

W Side lllumination
It offers thin structure type of even illumination

using light guide.

T LCDP — Transtlector Bezel
\ \
Lamp

Ir—q ; —
C K1 1
L3
- O \ ‘LT_F U
PW8 Driver LSI

Light Guide

EBeneath lllumination

It is suitable to multi-color and/or dot matrix LCDP.

Lcop Face Plate Bezel

Rubber Connector

FWB
e il
5 — \ ]
crL £ \\— Diffuser

— Driver 131

‘— {amp Housing

Bright and white color of light source offers clear illumination of various colors and even
illumination over large area.

W Side lilumination
It offers thin structure type of even illumination by emitting

light from tube-like light source over large area.

Y LCOP Y Transflector

= ~ Bezel
L] Rubber Connector
N #
M P
() L7
C 3
J L — = =]
CFL £ Driver LSI Light Guide




