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1. Overview
T h e  LM20A21,  do t -ma t r ix  LCD un i t  cons i s t s  o f  a  5  x  7 -do t  20-charac te r  2 - l ine
dot-matrix LCD panel ,  LCD driver and controller  LSI fabricated on a single PCB.
I n c o r p o r a t i n g  m a s k  ROtl-based  charac te r  genera to r  and  d i sp lay  da ta  RAM in the
c o n t r o l l e r  L S I , t h e  u n i t  c a n  e f f i c i e n t l y  d i s p l a y  t h e  d e s i r e d  c h a r a c t e r s  u n d e r
mic roprocessor  con t ro l .

(Fea tu res )

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

*

The LCD of the unit is STHC(Super  Twis ted  High  Cont ras t )  g ray  type .

Low power consumption with the dot-matrix LCD panel and CMOS LSI .

Th in ,  l i gh twe igh t  des ign  pe rmi t s e a s y  i n s t a l l a t i o n  i n  a  varie~y  o f

equipment.

Allowing for being connected at  general-purpose CMOS signal  level ,  the unit
can be easi ly interfaced to a microprocessor with common 4-bit  and 8-bit
pa ra l l e l  i npu t s  and  ou tpu t s .

Buil t- in character  generator ROM and RAM, and display data RAM:
Charac te r  .generator  ROM

160  d i f fe ren t  5  x  7  do t -mat r ix  cha rac te r  pa t t e rns
(Alphanumeric and symbols)

Charac te r  genera to r  RAM
8 different  user programmed 5 x 7 dot-matrix patterns

Disp lay  da ta  RAM
80 x 8 bits

Numerous instructions

Display clear,  Cursor home, Display ON/OFF, Cursor ON/OFF, Blink

c h a r a c t e r ,  C u r s o r  s h i f t ,  D i s p l a y  s h i f t

Bu i l t - in  r e se t  c i r cu i t  i s  t r iggered  a t  power  ON.

(For  the  ope ra t ing  cond i t ions , r e f e r  t o  t h e  s e p a r a t e  u s e r ’ s manual

“Dot -Mat r ix  LCD Uni t s  wi th  bu i l t - in  con t ro l l e r s” . )

The unit  operates from a single 5V power supply.

As to the packing,refer to  the  sepa ra te

“COMMON PACKING SPECIFICATION FOR LM20255  series”.
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2 .  Cons t ruc t ion  and  Out l ine

Cons t ruc t ion  : 5 x 7 dots  + cursor,  20-character  2-l ine dot-matrix display

u n i t

Out l ine  : See Fig.  7.

I n t e r f a c e  s i g n a l s  : S e e  T a b l e  5 .

C h a r a c t e r  p a t t e r n  d e t a i l s  : See Fig.  7.

Character codes : See Table 8.

There  sha l l  be  no  sc ra tches ,  s t a ins , ch ips ,  d i s to r t ions  and  o the r  ex te rna

drawbatks  tha t  may  a f fec t  the  d i sp lay  func t ion .

Re jec t ion  c r i t e r i a  sha l l  be  no ted  in  Inspec t ion  S tandard ( s-u- 009

3 .  Mechan ica l  Spec i f i ca t ions

T a b l e  1

Parameter S p e c i f i c a t i o n Unit

Outline dimensions I15(W) X 36(H) X11 HAX(D) mm

E f f e c t i v e  d i s p l a y  a r e a 83(W) X 18.6(H) mm

Display format 20 characters X 2 l ines

Chiracter fo rmat 5 X 7 dots with cursor

Charac te r  s i ze 3.2(W) X 4.85(H)(5 X 7 dots) mm

Dot size 0.6(W) X 0.65(H) mm

Dot spacing 0.05 mm

Charac te r  co lo r  * Dark blue

Background color* Gray

Weight Approx. 40 g

* Due  to  the  charac te r i s t i c s  o f  the  LC Mate r i a l ,  t he  co lo r s  va ry  wi th

env i ronmenta l  t empera tu re .

).
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4.

1-

E l e c t r i c a l  S p e c i f i c a t i o n s

4.1 Absolute maximum ratings

Table 2

Parameter Symbol Hin. Max. Unit Remark

Supply voltage(Logic) VDD -Vss -0 .3 +6.5 v

Supp ly  voltage(LCD  drive) Vo -Vss o +6.5 v VDD>Vo

Inpu t  vo l t age VIN - 0 . 3 VDD+O.3 v

S torage  t empera tu re Tstg -25 +70 “c
O p e r a t i n g  t e m p e r a t u r e Topr o +50 “c

4 . 2  E l e c t r i c a l  c h a r a c t e r i s t i c s

Table 3 (Ta = 25t)

Parameter Symbol Bin. Typ . flax. Unit Condit ion

Supply voltage(Logic) VDD-Vss 4.75 5 .0 5.25 v

Supply voltage (LCD drive) V() -Vss 0.5 v VDD=5.0V

Inpu t  vo l t age NL!, VIL -0 .3 - 0 . 6 v

.“”
‘IH 2.2 - VDD v

Output  vol tage WL,, VOL 0 . 4 v IoL=l.2mA

‘H” VOH 2.4 - - v -IoH=O.205UIA

Inpu t  l eakage  cur ren t IIL I pA

I n t e r n a l  o s c i l l a t i n g  f r e q u e n c y fosc 250 KHz

Supp ly  cu r ren t IDD 1.8 2 .5 mA VDD=5V

Power  d i s s ipa t ion Pd 9 12.5 mW Vo=ov
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4 .3  T i m i n g  c h a r a c t e r i s t i c s

Table 4

VDD=5.0Vk5%

Ta =O~50T

Parameter Symbol Min. Typ. Hax. Unit

Enable cycle t ime tcycE 1000 - - ns

Enable pulse width PWEH 450 - - ns

Enadle r i s e / f a l l  t i m e tEr,tEf - 25 ns

RS, R/W setup time tAS 140 - - ns

Address hold t ime tAH 10 - - ns

Data setup t ime tDSW 195 - - ns

Data delay t ime tD~R 320 ns

Data hold time (write) tH 10 - ns

Data hold time(read) tDHR 20 - - ns

4 . 4  I n t e r f a c e

T i m i n g  c h a r t :  S e e  F i g .  1.

s i g n a l s

=

Pin No. Symbol

1 Vss

2 VD D

3 Vo

t? I DB,

9 DB*
I

I 10 I DB3

w

Table 5

Descr ip t ion Connection

Ground potential GND : OV

Power supply +5V

Contrast  adjustment Adjust  the contrast  by changing the

vo l t age supply voltage from OV to 5V.
R e g i s t e r  s e l e c t  s i g n a l Control  s i g n a l  i n p u t s

Read /wr i t e  se lec t  s igna l (For  de ta i l s , see sect ion 6 and 7.)

Opera t ion(da ta  read /wr i t e

enab le  s igna l )

Code 1/0 data LSB Data bus l ine

C o d e  1/0 data 2nd bit ( . DB, may also he used to check the

Code 1/0 data 3rd bit busy flag.

arc no[  used when
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Write Operation

RS

R/W

E

‘IH
VIL

1

~IH
DBO%DB7 Valid data

WTL

‘CYCE %

Read Operation

RS

R/u

E

~1

VIL.

tEr

I)Bo %DB7

‘1

;

w,t~
v IH
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5. Optical Characteristics

Table 6 shows the optical characteristics when LCD drive voltage is  adjusted

to the maximum contrast in @=O’ .

Table 6 ( Ta=25(c)
——— .-.

Parameter Symbol Condit ion Min. TYP. Max. Unit Remark

@,-el + =0” C022.O 60 - - , dgr. Note 1

8, e,ce, CO=2.O - - -25 dgr. Note I

0,

Viewing angle range el-el d> =45” C022.O 60 - - .

6, 315”
.

e: @,(@, ‘0=2”0 &‘2; , ‘::” ‘::: ;
C o n t r a s t  r a t i o co 6=0” ,4=0” 3.0 ~ 5.0 I - i NOte 2 ,

I t t I

Response time Rise t r “ e =0” ,$=0” - 150 250 ms Kote 3

L Decay td 6’ =0” ,4=0” - 150 [250  [ ms I Note 3

Note 1)

~>=2700

Fig.2

The viewing angle range is defined as

\ #—

Defini t ion of  viewing angle

0“

\Viewing

d i r e c t i o n

I

shown below.

*  A n g l e s  &l, 6: a n d  ~) s h a l l  f a l l

within the range over which the

d i sp layed  charac te r  can  be  read .

.,
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Note 2) Contrast  rat io is  defined as f o l l o w s :

When input  s ignal  is  applied to the uni t  to  select  ( turn on)

the LCD dots (pixels)  to be measured in the optical  characterist ics

t e s t  me thod  as  de f ined  in  F ig .  3 .

Pho tode tec to r  ou tpu t  vo l t age  wi th  non-se lec t

C o n t r a s t  r a t i o  =
waveform being app l i ed
Pho tode tec to r  ou tpu t  vo l t age  wi th  se l ec t
waveform being applied

Measurement wave length A=580  nm

Note 3) When input  s ignal  for  select ing or  non-select ing the dots  to be measured

a r e  a p p l i e d  u s i n g  t h e  o p t i c a l  c h a r a c t e r i s t i c s test  method shown in Fig.

3 .  The  response  cha rac te r i s t i c s  o f  the  pho to -de tec to r  ou tpu t  a re  measured

as shown in Fig.  4.
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Light  source

&

Normal

a

l i n e
Photo-

4

d e t e c t o r

p r o j e c t o r

L

/’

. $: eo-e =30”
\ \ \ 6,

\
P

I
\ I

\ I LCD cell
P o l a r i z e r s \ I\

\ \ \ \ \ \ \ \ \ \\ 1

\\\\\\\\\\ \ \\ \ \ \ \ \ ~ R e f l e c t o r

F ig . 3  O p t i c a l  C h a r a c t e r i s t i c s  T e s t  flethod

Drive waveform

Voltage
a p p l i e d
to LCD

1

0 ’  - - n - n
c e l l

~ Non-select~
waveform

Pho to -
d e t e c t o r
output

Response waveform

r~
100% 10%

-

-

Selec t waveform ~

-- —

Rise t ime

Decay time

Non-select  -
waveform

Fig .  4 Defini t ion of  Response Time
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6. Pin Description

1)

2)

3

4)

5)

6)

V D D  and VSS Pins

V D D  and VSS pins are for  power supply. VSS pin is  ”grounded,and VD D  pin is

supp l i ed  wi th  +5V. Each voltage necessary to drive LCD is  generated in the

u n i t .

RS Pin

The  con t ro l l e r  LSI  has  two  8 -b i t  r eg i s t e r s ; a n  i n s t r u c t i o n  r e g i s t e r  (IR)  a n d

a  d a t a  r e g i s t e r  (DR). R S  s i g n a l  s e l e c t s  t h e s e  r e g i s t e r s .

IR s t o r e s  i n s t r u c t i o n  c o d e s  s u c h  a s  d i s p l a y  c l e a r ,  s h i f t ,  e t c .  a n d  a l s o

stores address information for the display data RAM (DD RAII), character

generator RAM (CG RAM); DR is u s e d  fo r  t empora ry  ly.storing  data to be written

into DD RAM and CG RAfl.

“ O “ :Instruction  reg i s t e r  (when  wr i t ing)

Busy  f l ag  r eg i s t e r ; address counter  (when reading)

“ 1 “ :Data r e g i s t e r  ( r e a d / w r i t e )

R/W Pin

Read  o r  wr i t e  se lec t  s igna l  p in .

“ O “ :Writing

“ I “ :Reading

E Pin

Data  r ead  o r  wr i t e  opera t ion  enab le  s igna l  p in .

DBO ~ DB, P i n s

Da ta  bus  wi th  th ree - s t a t e ,  b id i rec t iona l  func t ion  fo r  use  in  da ta

t r a n s a c t i o n s  w i t h  MPU. D B7 may also be used to check the busy flag.

DBO z D B3 a re  no t  used  when  in te r fac ing  wi th  a  4  -  b i t  mic roprocessor .

VO P i n

Viewing angle is  varied and contrast  is  adjusted by changing voltage between

+5V ~ OV by applying bias voltage to the LCD driver .



1. I n s t r u c t i o n  S e t

.—

T a b l e  7

4

7

Cod e
I n s t r u c t i o n

RS R/U DBJ DBt DEs DE. DBJ DB2 DB ] DBo
F u n c t i o n

D i s p l a y  c l e a r o 0 0 0 0 0 0 0 0 1 C l e a r  e n t i r e  d i s p l a y  area, r e s t o r e  d i s p l a y  f r o m  s h i f t ,  and
l o a d  ● d d r e s s  c o u n t e r  w i t h  DD RAM address  OOH.

D isp lay /cursor  home o 0 0 0 0 0 0 0“ 1 ● R e s t o r e  d i s p l a y  f r o m  s h i f t  a n d  l o a d  a d d r e s s  c o u n t e r  w i t h
DD RAM ● ddress OOH.

Spscify c u r s o r  a d v a n c e  d i r e c t i o n  a n d  d i s p l a y  s h i f t  m o d e .
Ent ry  mode set o 0 0 0 0 0 0 1 1/0 s T h i s  o p e r a t i o n  t a k e s  p l a c e  a f t e r  e a c h  d a t a  t r a n s f e r .

D i s p l a y  ON}OFF o 0 0 0 0 0 1 D c B
s p e c i f y  ●  c t i v a t i o n  o f  d i s p l a y  ( D ) ,  cureor (C), ● n d  blinking
o f  c h a r a c t e r  at c u r s o r  p o s i t i o n  ( B ) .

D i s p l a y / c u r s o r  s h i f t o “ o o 0 0 1 Slc RIL ● h Shift d i s p l a y  o r  m o v e  c u r s o r .

F u n c t i o n  s e t o 0 0 0 1 DL 1 0 ‘ ● Set i n t e r f a c e  d a t a  l e n g t h  (DL).

CG RAH a d d r e s s  s e t o 0 0 1 ACG
bad t h e  a d d r e s s  c o u n t e r  w i t h  a C C  RAN addreas.
S u b s e q u e n t  d a t a  i s  C C  RAM d a t a .

DD RAM address set o 0 1 ADD
L o a d  the a d d r e s s  c o u n t e r  w i t h  a  D D  RAM  a d d r e s s .
S u b s e q u e n t  data is DD RAM d a t a .

B u s y  f l a g / a d d r e s s  c o u n t e r
o 1 BF

r e a d
AC R e a d  busy f lag (BF) a n d  c o n t e n t s  of a d d r e s s  c o u n t e r  ( A C ) .

CC RAHfDD R A M  d a t a  w r i t e 1 0 b/rita data Urlcs data to CC RAM or DO R A N .

C C  RAM/DD RAH data read 1 1 R e a d  d a t a R e s d  d a t a  f r o m  CC RAJI o r  D D  R A N .

I / D - l : i n c r e m e n t , I / D - O : Decrement S I C - I : S h i f t  d i s p l a y , SIC-O: H o v e  c u r s o r

.s .1: S h i f t  d i s p l a y , s - O :  ‘ F r e e z e  d i s p l a y R / L - l : S h i f t  r i g h t , R / L - O : S h i f t  Ieft

D -1: D i s p l a y  O N , D - O :  D i s p l a y  O F F D L  -1: 8-bit, D L  - O : L-bit

“c .1: Cursor ON, c .0: Cursor  OFF BF -1: D u r i n g  i n t e r n a l BF - O : E n d  o f  i n t e r n a l

B -1: C h a r a c t e r  at cursor  B -O: Character at cursor o p e r a t i o n , o p e r a t i o n

p o s i t i o n  blirlks, p o s i t i o n  unbllnks
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Control
Si nal 3

Scan signal 16’

Y

L
Ic 1

LCD panel

20 characters x 2 lines

Display signal I

Display data
+ timing signal 4

I

C3

LCD drive bias toltage

I
I

v~
+

Bias voltage generator

Q*
circuit

Note: Rf is an internal oscillating resistor.

,
Fig. 5 Block Diazram
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——— -—— ———  ——— ——— -—— _

EBB-------------------- ❑ EE
EEL-------------------- ❑ EE

——— ——- ——— ———  ——— ___ _

Fig.6  D i s p l a y  A d d r e s s  (  W h e n  t h e  d i s p l a y  is no t  sh i f t ed  )
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Table 8 Input Code vs. Character Pattern

*2 bit 0000 0010 0011 Uloo 0101 0110 0111 1010 1o11 1100 1101 1110 111
4bit

CG
m ● == 9

y
Xxxxoooo ~ ;~l ~ “g F’ ~ – ‘y :, P; *90

Note 1. CG RAM Is character generator RAM in which wer-definable  character
pattern are stored.

Nore 2 . X tnarks prohibition of tiput

*1 High-order *2 Low-order
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Fig.7 Unit  Outl ine Dimensions and Pin Connections /

‘*I

Charact
D

e r  Pa t te rn
etails

B

E

LCD Division

I I I I I @&& 44–A4


