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1. Overview

The LM20X2

dot-matrix

fabricated

LM20X21A

A, dot-matrix LCD unit consists of a 5 x 7-dot 20-character 2-line

LCD panel, LCD driver, controller LSI and yellow green backlight LED

on a single PCB. Incorporating mask ROM-based character generator

and display data RAM in the controller LSI, the unit can efficiently display

the desired characters under microprocessor control. LCD is positive type.

(Features)

(1)

(2)

(3)

(4)

(5)

(6)’

(7)

(8)

*

The LCD of the unit is STHC(Super Twisted High Contrast) yellow green

transmissive  type.

LOW power consumption with the dot-matrix LCD panel and CMOS LSI. Built-in

backlight LED with high luminance and stable radiation.

Thin, lightweight design permits easy installation in a variety of

equipment.

Allowing for being connected at general-purpose CMOS signal level, the unit

can be easily interfaced to a microprocessor with common 4-bit and 8-bit

parallel inputs and outputs.

Built-in character generator ROM and RAM, and display data RAM:

Character generator ROt4

160 different 5 x 7 dot-matrix character patterns

(Alphanumeric and symbols)

Character generator RAli

8 different user programmed 5 x 7 dot-matrix patterns

Display data RAM

80 x 8 bits

Numerous instructions

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

character, Cursor shift, Display shift

Built-in reset circuit is triggered at power ON.

(For the operating conditions, refer to the separate user’s manual

“Dot-liatrix LCD Units with built-in controllers”.)

The unit operates from a single 5V power supply.

As to the packing,refer to the separate

“COMMON PACKING SPECIFICATION FOR LH202A02 seri-es”.
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). . Construction and Outline

Construction : 5 x 7 dots + cursor, 20-character 2-line dot-matrix display

unit (Built-in Yellow-green backlight LED, positive type)

Outline : See Fig. 7.

Interface signals : See Table 5.

Character pattern details : See Fig. 7.

Character codes : See Table 9.

There shall be no scratches, stains, chips, distortions and other external

drawbacks that may affect the display function.

Rejection criteria shall be noted in Inspection Standard (S -U-009) .

1. Mechanical Specifications

Table 1

Parameter Specification Unit

Outiine dimensions 115(W) X 36(H) X16 HAX(D) mm

Effective display area 83(W) X 18.6(H) mm

Display format 20 characters X 2 lines
,

Character format 5 X 7 dots with cursor

Character size . 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

I Character color * I Dark blue l - l
Backlight color Yellow green

Weight Approx. 50 g

* Due to the characteristics of the LC Material, the colors vary with

environmental temperature.

x–1
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4. Electrical Specifications

4.1 Absolute maximum ratings

Table 2

Parameter Symbol Min. Hax. Unit Remark

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

Supply current(Backlight  LED) I L E D - 260 mA Ta=25~

Input voltage ‘ I N - 0 . 3 VDD+0.3 v

Storage temperature Tstg -25 +70 “c
Operating temperature Topr o +50 “c
Reverse voltage(Backlight  LED) VLED-VLSS -5 - v

4.2 Electrical characteristics

Table 3 (Ta = 25~)

Typ . Max. Unit ConditionSymbol / Iiin.Parameter

Supply voltage(Logic) .

Supply voltage(LCD drive)

Input voltage 11 ~ ,,

18 ~ 11

Output voltage ,, L ,,

** ~ ,,

5 . 0 I 5.25 V I
0.651 v I VDD=5.OV

1

VI
I ‘DD v I

‘OL I

+

0 . 4 V I IoL=l.2mA

‘OH 2.4 V  ]-IoH=O.205mA

Input leakage current

Internal oscillating frequency

IIL I 1 I PA II

fosc I 250 KHz I[
Supply current 1.8 2.5 IMA IVDD=5V,VO=OV I

220 260 mA I VLED-VLSS=5.OV I
Power dissipation Pd I 11109 1312. mW I VDD=5V, VO=OV I

& I VLED-VLss=5.0V I
Supply voltage (Backlight LED) 5 . 0 5 . 2 5 v

* Note. After over a hour since backlight ~egin lighting.

x – 1
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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=5.0Vt5%

Parameter Symbol Min. TYP . flax. Unit

Enable cycle time tcycE 1000 - - ns

Enable pulse width PWEH 450 - - ns

Enadle r i s e / f a l l  t i m e tErjtEf - 25 ns

RS, R/U setup time tAS I 40 - - ns

Address hold time t AH 10 - - ns

Data setup time tDS~ 195 - - ns

Data delay time tDDR 320 ns

Data hold time(write) tH 10 - ns

Data hold time(read) tDHR 2 0 - - ns

Timing char t :  See  F ig .  1 .

4.4 I n t e r f a c e  s i g n a l s

Table 5

Pin No. Symbol Descript ion

1 Vss Ground potential

~ VDD Power supply

3 V() Contrast adjustment

vol tage
4 RS Register select  signal

5 R/W Read/wr”ite  se l ec t  s igna l

. 6 E“ Operation(data read/write

enable s ignal)

I 7 I DBO I Code 1/0 data LSB

I 11 I DB4 I Code 1/0 data 5th bit

[ 15 I VLED I Power supply  (+)

lb I VLSS Power supply (-)

.Connection

GND : Ov

+5V

Adjust the contrast by changing the

suppIy  voltage from OV to 5V.
Control  s ignal  inputs

(For detai ls ,  see sect ion 6 and 7.)

Data bus line

“ DBt say a l so  be  used  to  check  the

b u s y  f l a g .

“ Lines DB,zDB3  are not u s e d  w h e n

interfacing with a 4-bit

❑ icroprocessor. (For details,

see section 6 and 7.)

5V pour  supply between

~’LED a n d  VLSS.
—
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b

RS

R/W

E

DBo NDB7

tcYcE *

Read Operation

RS

R/W

*

E

DBo %DB7

I

Fig. 1 Timing Chart
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5. O p t i c a l  C h a r a c t e r i s t i c s

$ihen backlight LED is OFF state5.1

Table 6 shows the optical characterist ics when LCD dr ive  vo l t age
to  the  maximua  c o n t r a s t  i n  8=0”

Table 6

i s  ad jus t ed

(Ta=25~)

Paraseter Symbol Condition Hin. Typ. Hax. U n i t  Remark

LViewing

+

8,-6,  4=0”

e, e,<e,
Note  1

C()=2.O Note 1

e, I
Note I0,-8,1 4=45” co~z.o

C()=2. O

angle range

7 315- N o t e  1

C o n t r a s t  r a t i o co e =0” , d =0” 5.0 8.0 - Note 2

Response time Rise tr e =0” , + =o- - 150 250 as Note 3

I Decay t d e =0” , & =o- - 150 250 8s Note 3

The viewing angle range is defined as shown below.Note 1)

*  A n g l e s  81, 82 a n d  ~ shall  f a l l

“within the range over which the

displayed character  can be r e a d .
e,
(<o

+=

e =0*

ewing

rection

Defini t ion of  viewing angle

.
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Note 2) Con t ras t  r a t io  i s  de f ined  as  fo l lows :

Hhen inpu t  s igna l  i s  app l i ed  to  t he  un i t  t o  select(turn  o n )

the  LCD do ts  (p ixe ls )  t o  be  measured  in  the  op t i ca l  cha rac te r i s t i c s

test ● ethod as defined in Fig. 3.

Photodetector output  voltage with non-select

C o n t r a s t  r a t i o  =
waveform being app l i e d
Photodetector output  voltage with select
waveform being applied

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

are applied using the optical  characteris t ics  test  method shown in Fig.

3.  The response characterist ics  of  the photo-detector  output  are measured

as shown in Fig. 4.
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616
KETHLEY
DIGITAL
ELECTRO
METER

TEKTRONIX
TYPES49
STOMGE
OSCILLOSCOPE

Polarizer

!’t

L
11

I

Viewing sensitivity mdulator

/
I

11

‘> LCD panel

I

/
I

If
I

f’

Q Ught source

Fig. 3 Optical Characteristics Test Method

,. . . . . . .,~.~.-.fl,  -,. . .
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Drive waveform I

Voltage
applied
to LCD
cel 1

4

Ov -

Non-select ~
waveform

Response waveform

4
Photo-
d e t e c t o r
output

I u002 10Z

-----m
wavefom  .—,

I
-1t {“

t r: Ri- ti-

t~ : Decay time

Fig. 6 Definition of Responso  Time

lmu

.

Non-select
waveform
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5.2 Characteristics of Backlight LED (When LCD is OFF state)

Table 7

Ta=25c

VLED-VLSS=5V

Parameter tfin. Typ . Hax. Unit remark

Luainance  ● 9 25 - cd/m2

Peak emission wavelength 565 - na

Spectrua  radiat ion bandwidth 30 - ns

* N o t e . Center of the unit with LED backlight lit.
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6 .  P in  Desc r ip t ion

1 )  VDD and  VSS P i n s

VDD and  VSS p ins  a re  f o r  p o w e r  SUPPIY.  VSS Pin

supp l i ed  wi th  +5V. Each voltage necessary to dr
u n i t .

2) RS Pin

3

s  grounded,and

ve LCD is gene

V DD pin is

a t ed  in  the

s t e r  (IR)  a n d

and also

The  con t ro l l e r  LSI  has  two  8 -b i t  r eg i s t e r s ;  an  ins t ruc t ion  r eg

a  d a t a  r e g i s t e r  (DR). R!j signal 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  such  as  d i sp lay  c l ea r ,  sh i f t ,  etc.

stores  a d d r e s s  i n f o r m a t i o n  fo r  the displav  data RAM (DD RAN), c h a r a c t e r

genera to r  RAM (CG RA?l); D R  is used for temporarily  s to r ing  da ta  to  be  wr i t t en

into DD RAM and CG R A M .

“ O “ :Instruction  register ( w h e n  w r i t i n g )

Busy  f l ag  r eg i s t e r ; address counter (when r e a d i n g )

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

R;H Pin

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

“ O  “ :Hriting

“ i “ :Reading

4) E Pin

Data “read or write operat ion enable signal  p i n .

5) DBO z DBT Pins

Data  bus  wi th  th ree - s t a te , b id i r ec t iona l  func t ion  fo r  use  in  da ta

t r ansac t ions  wi th  ?lPU. DB, may also be used to check the busy  f l ag .

DBO s DB3 are not  used when interfacing with a 4 -  bi t  m i c r o p r o c e s s o r .

6) Vo Pin

V i e w i n g  angle is varied and contrast  is adjusted by changing v o l t a g e  b e t w e e n

+ 5 v  s OV by applying  bias vol tage to the LCD d r ive r .

7) VL E D  a n d  VLSS

Power supply for LED backlight. (BY changing t%e supply voltage,  backlight
luminance  can  be adjusted.) VLED is  plus  and VLSS is m i n u s .



7. Instruction Set

k
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Table 8

I

I .

Coda
I n s t r u c t i o n

RS R/U DB7 DBs DBs DB. DB I DB2 DB I DBo
Function

Display clesr o 0 . 0 fJ o 0 0 0 0 1 Clesr  ● ntire display ares, rtatore  display from shift, snd
load addresa  counter with DD RAN address OOH.

Displayfcureor  home o , 0 0 0 0 0 0 0“ 1 ●
Restore display from shift ● nd load address countar with
DD W sddreaa  OOH.

S p e c i f y  cureor  sdvsnce  direction ● nd display shift tie.
Entry mode set o 0 0 0 0 .0 0 1 lfD s This operation takes place ● fter ● ach data trsnsfor.

Dieplay ON/OFF o 0 0 0 0 0 1 D c B
specify ● ctivation of display (D), cursor (C),  and blinkine
of chsracter ● t cursor position (8).

Display/curcor  shift o o’ 0 0 0 1 Sfc R/L ● ● Shif t  dieplay or -va c u r s o r .

Function ● e t o 0 0 0 1 DL 1 0 ● ● Set interface data length (DL).

CC M address set o 0 0 1 ACG
bad tho “address countor  with ● U W ● d d r e e s .
Subsequent dsta is CC RAN data.

DD RAN address eet o 0 1 ADD
Load the  address counter with ● DD W ● ddress.
Subsequent data is DD RAN data.

Busy flag/address countor
rosd o 1 BF AC Read busy flag (BF)  snd contents of sddreea countor (AC).

CC W/DD RAM date write 1 0 Write data Write data to CC RAN or DD M.

CG MIDD RAN dsta re~d 1 1 Read  data R e a d  data fros  CO ~ or DD MN.

I / D - l : lncre9ent0 I/D-01 Dscrament S/C-J$ Shift d i s p l a y , SIC-O: Move cursor

s - 1 :  S h i f t  diaplayo s - 0 : Freeae dinplay B/L-l:  Shift r i g h t , R / L - O : Slllft l e f t

D - 1 :  Displsy O N , D - o : Di8play OFF D L  =1: 8 - b i t , DL =0: 4-bit

c -1: Cursor ON, c - O :  Curmor O F F BF - 1 :  During i n t e r n a l BF - O : End of i n t e r n a l

B - 1: Character ● t cursor B -0$ Charscter  ● t  cursor operat ion, operat ion

poeition  b l i n k s , posi t ion  unblinka ,



,;

.

lC1

-.

T&RS. ,E
Control

si nal 3

Scan signal 16,

.

LCD panel

20 character x 2 lines

J I

1

Display data
+ timing signal 1

4 IC2

1 LCD drive bias boltage I
[

Vo 3 Bias voltage generator

Vss
circuit

ILEC
vL~;

VLSS”

—

LED

Backlight

Note: Rf iB an internal Oscillating reai6itor.

Fig . 5 Block Diagram

I
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Fig.6 D i s p l a y  A d d r e s s  (  Uhen the display is not sh i f ted  )
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Table 9. InPut Code vs. Character Pa t t e rn
●

Note 1. CG M is character gene~ator  RAM in which user-definable character
patterns are stored.

Note 2. X mark: prohibition of input

.*1 High-order *2 Low-order
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Character Pattern
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