e [ DM4020

LIQUID CRYSTAL
DOT MATRIX DISPLAY MODULE
40 characters x 2 lines

Ganaral Deseription
The DM4020 is a liquid crystal dot matrix display module that consists of LCD pa
HDA44780, driver L.C7930 and is capable of providing 40 characters x 2 lines dlsp]s‘

purnl!al and data can be written in or read from a microprocessor.

Goneral Specifications

Display system 1/Bbias 1/18duty
Display content 40 characters x 2 lines
Dots organlzing 1 character Bx7 duts}character_

. Dlsplay data RAM 80 x 8 bits
Character generator ROM

M oewN -

6. Character generator RAM
7. Instruetion functlon
B. Clrecuit diagram

Outline

1. Module outling
2. View aren 163
3. Dot size .55 % 0. : -
4. Dot pitch B Intormation furpishod by SANYQ is believed 1o be
6. Character size accurate and- relialile.  Howaver, no responsibility
ls asmumed by SANYO for its use; por for any in-
fringements.of patents or other rights of third
parties. which may result from i3 use, and no
licanse !s granied by Implication or otherwlse
under any patent or petent rights of SANYQ,

Abtoluta Maximum Ratings/T=26"
Supply Voltage
Input Voltags
Drive Voltage
QOperating Temparature
Storags Temperature
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Display pattemn

Theage specifications are subject to change without notice.
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DMA4020

Electro-optical Characteristics/Vpp=5.0V, Tg=25°C unless otherwise spacified min  typ max unit
input "“High" Voltags VIH 2.2 5.0 v
Input "'Low"” Voltage ViL 0 0.5 '
Qutput “High" Voltage VoH1  DBOto DB7, ~IgH=0.2mA 2.4 v
VoHz  Other than DBO to DB7Z, 0.9vVpD v
lgr=40uA

OQutput "Low'’ Voltage VoLi 080 to DB7, —IgL=1.2mA v
VOL2  Other than DBG to DB7Z, 1gL=40uA

Input/Qutput Leakage Current TR Vin=0 to Vbo

input Current Ip Pull-up MOS Vpp=bV

Currant Dissipation DD No input/output current included”

Oscillation Frequency Fosc

Viewing Angle $2—¢1 K=14 §=0°

Contrast Ratio K ¢=20"° ¢=0°

Rise Time ty $=20° §=0°

Fall Time t $=20" §=0° _

LCD Drive Voltage Vpp-VgTa=0°C  ¢=20°, 6:=0°, K 44 A

{Racommend Value) VDD-VTa=25'C 40 v

1/18 duty VpD-VOT=50°C 36 v

{1} Taest Condition for Response Time (t,, tf)

OFF

Brightness  100%

ik

{2) Definition of Contrast {K)

Brightness of selected segment curve

/ Brightness of nonselected segment curve

o ———— (parating Voltage

Drive Valtage (v)

wwiw.DataSheetdU.com
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DM4020

(3) Contrsst Ratio Measuring Method

|

Y

Angles ¢ and # are defined shown sbova.
Tha light source is placed in the @ direction st an angle of 30°

the contrast.

Pin Description

¢1 X

Z={¢$=0)

¢$2

¢ direction to measure

mmwamhwm—g

Pin Name Funetion
Vss (—) power supply pin 0V
VDD

Vo

RS Input pin

Aamw Input pin_

gfériad from 3V to BV by a variable resistor of Skohm connected across

www.DataSheetdU.com
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DM4020

Timing Characteristics

Enable Cycle Time

Enable Pulse Width High level
Enabla Rise/Fall Tima

Sat up Time RS/RW-E
Address Hold Time

Data Delay Time

Data Set up Time

Data Hold Time

Write Operation

teycE
PWEH
tEy, tEF
tAe
tAH
1DDR
tDSW

tH{tDHR} /

> Figs, 1,2

RS

R/W \

typ  max unit
ns

ns

25 ns

ns
ns
ns

DBo-—-DB?

Read Operation

2.2V
0.6V,

TAH
3\2.2\:
| tAH
j\ 2.2v /
0.6V L& 0.5v
2.4V N/ 2.4v
oqv N ValidData X oo
tCYCE

Fig. 2 Interface Timing (Data Read)
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DM4020

Table 1 Character cods

Hil-order
Low-ordar—. 4bit| 0000 (0010|0011 0100010t {or1ofo111|tar0] 1041
4 bits
CG lll. .Il. =lll' "
-o= . ! ‘.“U - [ TLIT]
xxxx (000 Rﬁllm i:..= !_g.! E
! .l L1])
xxxx (001 @ . j. '"i
' .oo. -l"
@ | ° ! o | gl
xxxx(Q010 vases ase”
“xxx(0t? @ E.,.‘
o |k ek
xxxx0100 i ! HS
IR el
xxxx010) o ".H .oni :::-
I-:. . [T L
*xxxx(t110 @ ::*: !::l : -
:l .'ﬂ:'
xxxx(111 ®
x%xxx 1000 v ='.
xx%x 1001 @
WX XX 1 0 I U llll= ; § ;." i ..E..
wxxx {011 - ."i

- [TLT] [1]]
S T R B A
qll. 1) l. " ! !
i vosap [ o e .L .
.-: .= .' lil LLL L]
» L] .-l__"_ EEE -
. . IEIII LL L l..- -::
xxxx 1110 vE| R E 1
L1 L] aaw - L]
.- . = H L LL} . :.. =. H .'..! i.! L L1
xxxx1111 ® o : -nai aswnw =u¢-' i- ¢ !oi .o'i - : . e !.“l

{Note) The CG RAM is a character gensrator RAM used to store the character patterns that can be program-rewritten,
as dasired, by the user.
wyw.DataSheet4U.com

No.1B24-5/7




DM4020

Table 2  Instruction function
Ftrant Code Contant Exacution Time
nstructlon - gt ntents
rs |r/w|De7|08s|DBS5|DB4|0B3|DB2|DA1 [DRO osc-280kHz}
Clears o}l display end returns the. uﬁur
Display clesr 0 0 0 0 0 0 0 0 0 1 to the homae positien (address 9’}
tlon {address O},
Cursor homa 0 0 0 Q 0 4] 0 0 1 % |display being shilted
potitlon,  Tha D
remaln unsf fected
Ent de
rmeR lolololofofo|of b
st
Display
ON/QOFF olojJofloroj0|1|D]|C
control
Cursor/dieplay | 1 g 1o o |0 | 1 [s/cira 4045
whlft
Functlon st 0|0 A0us
cC3 RAM
sidrens 00 4045
"t
PD RAM Sets the' DO RAM address. DD HAM
address 0 0 aiitfracalved afier this setting. 40,8
set
] __pids the contents of busy flag (BF}
Busy flep/ 0 1 jndicating Internal operatlon is in 1us
ddvess resd Tprogress end rends the contents of
b address counter.
GQ RAM/ Writes dats Into the DD RAM or CG
DD RAM RAM, 4045
dute wrlte e L ~
CaQ RAMN/ Haads dam from the OD RAM or CG
DD RAM RAM. 40us
date read

Interahll‘y operating

=(: B x 7 dots

: Possibta to accept instruction

(0] 3) RAM Display data RAM
CG RAM : Character genarator
RAM

CG RAM address

DD RAM address
Corresponds to
cursor address,
Address counter used
for both DD RAM
and CG RAM.

Ao ;
Anp !

AC

The changa in the

fraquency {fogc)
also causas the
execution time to
be changed.
{Exampie}

When
fosg=270kHz,
40us x 260/270
=378,
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DM4020
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