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1. Overview
The LM20A21, dot-matrix LCD unit consists of a 5 x 7-dot 20-character 2-line
dot-matrix LCD panel, LCD driver and controller LSI fabricated 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
microprocessor control.

(Features)

(1) The LCD of the unit is STHC(Super Twisted High Contrast) gray type.

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

(3) Thin, lightweight design permits easy installation in a variety of
equipment.

(4) Allowing for being connected at general-purpose CMOS signal level,
can be easily interfaced to a microprocessor with common 4-bit and
parallel inputs and outputs.

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

Character generator ROM
160 different 5 x 7 dot-matrix character patterns
(Alphanumeric and symbols)
Character generator RAM
8 different user programmed 5 x 7 dot-matrix patterns
Display data RAM
80 x 8 hits

(6) Numerous instructions
Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Blink
character, Cursor shift, Display shift

(7) Built-in reset circuit is triggered at power ON.

(For the operating conditions, refer to the separate user’'s manua
“Dot-Matrix LCD Units with built-in controllers”.)
(8) The unit operates from a single 5V power supply.

As to the packing,refer to the separate
“COMMON PACKING SPECIFICATION FOR LM20255 series'.

under

the unit
8-bit
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2. Construction and Outline
Construction : 5 x 7 dots + cursor, 20-character 2-line dot-matrix display
unit
Outline : See Fig. 7.
Interface signals : See Table 5.
Character pattern details : See Fig. 7.
Character codes : See Table 8.

There shall be no scratches, stains, chips, distortions and other externa
drawba¢ks that may affect the display function.

Rejection criteria shall be noted in Inspection Standard ( s-u- 009 ).

3. Mechanical Specifications

_Table 1

Parameter Specification Unit
Outline dimensions 115 (W) X 36(H) X11 MAX(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
Character color * Dark blue
Background color* Gray
Weight Approx. 40 g

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

environmental temperature.
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Electrical Specifications
4.1 Absolute maximum ratings
Table 2
Parameter Symbol Hin. Max. Unit | Remark

Supply voltage(Logic) Vpp -Vgs | -0.3 +6.5 Vv

Supply voltage(LCD drive) Vo -Vss 0 +6.5 v Vpp>Vo

Input voltage VIN -0.3 | Vpp+*0.3 | v

Storage temperature Tstg -25 +70 ”C

Operating temperature Topr 0 +50 “C

4.2 Electrical characteristics

Table 3 (Ta = 25C)
Parameter Symbol Min. | Typ. | flax. | Unit Condition
Supply veltage (Logic) Vpp-Vss | 475 | 5.0 5.25 v
Supply voltage (LCD drive) Vo -Vsg 0.5 v Vpp=5.0V
Input voltage "L ViL -0.3 - |0.6 v
"H" ‘IH 2.2 - | Vpp v
Output voltage "L" VoL 0.4 v IoL=1.2mA
"H" Vou 2.4 - - v -Iop=0.2050A

Input leakage current I1L I HA
Internal oscillating frequency | fosc 250 KHz
Supply current Ipp 1.8 2.5 mA | Vpp=5V
Power dissipation Pd 9 12.5 mW | Vg=0V
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4.3 Timing characteristics
Table 4
Vpp=5.0V£ 5%
Ta =0~50TC
Parameter Symbol Min. Typ. Max. Unit
Enable cycle time teycE 1000 - - ns
Enable pulse width PWgy 450 - - ns
Enadle rise/fall time tErs LEf - 25 ns
RS, R/W setup time tas 140 - - ns
Address hold time tAH 10 - - ns
Data setup time LDSW 195 - - ns
Data delay time tppR 320 ns
Data hold time (write) th 10 - ns
Data hold time(read) tDHR 20 - - ns
Timing chart: See Fig. I.
4.4 Interface signals
Table 5
Pim No..|S3ymboll Description Connection
1 Vss Ground potential GND : OV
2 Ynlp Power supply +5V
3 Vo Contrast adjustment Adjust the contrast by changing the
voltage supply voltage from OV to 5V.
4 RS Register select signal Control signal inputs
5 R/W Read/write select signal (For details, see section 6 and 7.)
6 E Operation(data read/write
enable signal)
7 DB, Code 1/0 data LSB Data bus line
8 DB, Code I/0 data 2nd bit . DB, may aso be used tocheck the
9 DB, Code 1/0 data 3rd bit busy flag.
10 DB, Code I/0 data &4th bit
I [ | DB, Code I/0 data 5th bit Lines DBo,~DB, arc not used when
| 12 | DB Code I/0 data 6th bit interfacing with a &4-bit
[ 13 | DB, Code 1/0 data 7th bit microprocessor. (For details,
l 14 l DB, Code 1/0 data MSB see section 6 and 7.)
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Wwrite Operation
RS 7 V1in Vin
Vi Vip
tAS CAH
W N VIL 7ZVIL
B PWEH .
——P Q—E'-f
E ZLVIH V4 &4" 4 /
ViL VIL - +VIL
CEr < EDSW | | CH
~v ] =/VIH
DBo DB ‘N alid data
¢ 7 AYII A ViL
< CcyeE
Read Operation
7 VIH Viy
s X :
V1L IL
, CAS ta
.y )
R/W /A 'IH \ I
PWgy AtAH
— —
t
7—VIH VIH-\ Ef A /
E VIL' tDDR - VIL - VIL
YEr | &‘—"l CDHR
v - Vor-
DBo " DB OH valia VoM §<7
VoI, data VOL

tcycE

Fiz. 1 Timing Chart
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5. Optical

Characteristics

to the maximum contrast in 8 =0°.

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

Table 6 ( Ta=25C)

PaFameter Symbol Condition Min.| Typ.l Max.| Unit| Remark
6:-6., ¢=0 Cp22.0 60 - | dgr. | Note 1
é, 6.,<8: | Cp=2.0 - - | -25 | dor. Note |

6 : 25 - -
Viewing angle range | 8 ;-6 | #=45" | (322.0 60 - - | dgr. | Note |
& 315" | Cp=2.0 - - ] -25 |dgr. | Note !

6 : 6 .,<86 25 - -

Contrast ratio Co =0 ,¢=0° .0 f 5.0 ’ - i Note 2 ,

Response time| Rise t - e=0" ,¢=0"° - 150 | 250 ms Note 3
Decay td 6 =0" ,4=0"° - 150 | 250! ms || Note 3

a .
(<0°)
Hh=180°

¢ =270°
\q’)=0'
N Viewing
direction
Fig.2 Definition of viewing angle

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

Angles & ,,6 . and ¢ shall

fall

within the range over which the

displayed character can be read.
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Note 2) Contrast ratio is defined as follows:
When input signal is applied to the unit to select (turn on)
the LCD dots (pixels) to be measured in the optical characteristics

test method as defined in Fig. 3.

Photodetector output voltage with non-select
waveform being applied

Photodetector output voltage with select
waveform being applied

Contrast ratio =

Measurement wave length A =580nm

Note 3) When input signal for selecting or non-selecting the dots to be measured
are applied using the optical characteristics test method shown in Fig.
3. The response characteristics of the photo-detector output are measured

as shown in Fig. 4.
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Light source Normall
line
j} Photo-
detector
!
projector J
8 8, 8.,-8=30"
\\ 6, |
\\"\/,; ) LCD cell
Polarizers AN /
A W W W W \ A\
A W W \ L N W W 1 -
SN NNN SN Y Reflector
Fig. 3 Optical Characteristics Test Method
Drive waveform
Voltage - T
applied \ ' l
to LCD 0O .--n-mn
cell
Non-select Select waveform Non-select
waveform waveform
Response waveform S—
Photo- .
detector 100% Bﬂ% . 907
output , :
] NG — e
tr . , td
-— tr: Rise time ]
t4: Decay time
Fia. 4 Definition of Response Time
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6. Pin Description
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1)

4)

Vbbb and Vgg Pins
Vobp and Vgg pins are for power supply. Vgs pin is "grounded,and VbD pin is

supplied with +5vV. Each voltage necessary to drive LCD is generated in the
unit.

RS Pin
The controller LSI has two 8-bit registers; an instruction register (IR) and
a data register {DR). RS signal selects these registers.
IR stores instruction codes such as display clear, shift, etc. and also
stores address information for the display data RAM (DD RAM), character
generator RAM (CG RAM); DR is used for temporary ly storing data to be written
into DD RAM and CG RAHM.

“ O “ :Instruction register (when writing)

Busy flag register; address counter (when reading)
“ 1" :Data register (read/write)

R/W Pin
Read or write select signal pin.
“ O " :Writing

:Reading

E Pin
Data read or write operation enable signal pin.

DBy, ~ DB, Pins
Data bus with three-state, bidirectional function for use in data

transactions with MPU. D B,may also be used to check the busy flag.
DB, ~ DB,are not used when interfacing with a 4 - bit microprocessor.

V., Pin
Viewing angle is varied and contrast is adjusted by changing voltage between
+5V~ OV by applying bias voltage to the LCD driver.




7. Instruction Set
Table 7
Cod e
Instruction Function
RS R/W | DB, | DB¢ | DBy | DB. | DBy | DB2 DB 1 DBo
. Clear entire display area, restore display from shift, and
-0 0 0 0 1 *
Display clear 0 0 0 0 0 load ® ddress counter with DD RAM address 00y.
. . Restore display from shift and load address counter with
0 1 .
Display/cursor home 0 0 0 0 0 0 0 DDRAM o ddress 00y.
Specify cursor advance direction and display shift mode.
Entry mode set 0 0 0 0 0 0 0 1 1/D S This operation takes place after each data transfer.
) specify ® ctivation of display (D), eursor(C), e nd blinking
Display ON/OFF 0 0 0 0 0 0 1 b ¢ B of character &€ cursor position (B).
Display/cursor shift 0 “o 0 0 0 1 s/c R/L . * Shife display or move cursor.
Function set 0 0 0 0 1 DL 1 0 * . Set interface data length (DL).
Load the address counter with & CC RAM address.
CCRAM address set © 0 0 ! Ace Subsequent data is CC RAM data.
Load the address counter with a DD RAM address.
DD RAM address set ° 0 ! Abo Subsequent data is DD RAM data.
Busy flag/address counter
read 0 1 BF AC Read busy flag (BF) and contents of address counter (AC).
CG RAM/DD RAM data write 1 0 Write daca Wrictedata to CC RAM or DO RAN.
CC RAM/DD RAH data read 1 1 Read data Resd data from CGRAM or DD RAN.
I/D-1: increment, I1/D-0: Decrement SIC-1: Shift display, §/C=0: Hove cursor
-8 =1: shift display, s -0O: ‘Freeze display R/L-1: Shift right, R/L-O: sShift Jeft
D =1: Display ON, D -O: Display OFF DL =1:8-bit, DL -0O: &-bit
“c »]l: Cursor ON, c =0: Cursor OFF BF =1: During internal BF -0O: End of internal
g8 =1 Character at cursor B -0: Character at cursor operation, operation

position blinks,

position unblinks

TZYOCNT

abeyg

ol
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Table 8 Input Code vs. Character Pattern
rew
*2 lbit 0000]0010 {0011 |vieo]|or01|0220]0111|1010| 1011|1100 (1102111022}
abit ———res .
CG [ 1 .. . [ .
xx%xx0000 W !'1 ’1 F. . .EJ :. !.:'. :
l L4 L J ltl1 U e L o ¢
xxxx0001 3 2 l l.'l _'d .“1 lr II L"l * *
R
'l bl | ] L X5 - iR 2 o
xxxxoo10 | & = 11 *e '1 ..‘ ‘:': * i:’
. L
A ) *11 ] L] ] l T .: L]
xxxx0011 D . 1 ol Tt o] ! a .ag ::- g
..l- .. L ) m + q
oln - (31 R
xxxx0100 (s oede » .! ' ol % l I e o * El:!
0 . ' o o
. [ ] :~ - s sesse [~ -
xxxx0101 | & | 1, § ;"‘ i ! o R 2| i 1 i, 14
28 a 20098 | oes -
" : p—
A B P E G I E L
woxxorto | 7 S = A -’. ".' . -' jons | IRl PO
] Seee | sose -
(£ }] * «* l ! 1 o7 | vogea | o o° b
xxxx0111 {17351 - L4 r =T T
o Pl | Y
Sl dle |, . -~ Y e
L) U ™ s
xxxx) 000 w '.. 3m' H e B ! -:'o 01 . i] -T' _ol ..l .:.:.
[ ] L] -
o |3 i 1 1 l Soms
(2! ! -l s s .' L] ‘ ; n! x
xxxx1001] . % R } -! e .' o H
I v I'l'l'! 1 .
weotoro | @ 19F| 3 S e - =
' xe_ ! Sasne ®ae” ! odees ald 203° | 1
T T - ————
NERERIE [ e T8 Joge |57 [ % [ azeee
xxxx10]11 ? .. ' .. .. °® ‘@ .h
. o.' ::--:. -
xxxx1100 8 o |%, setee T3" -l -.] r:i 'i' :
2 [ 3 L__ WIS M ) ¥
T T TS T
x (81 | wwee | T3 1 . SR I
x 1101 r l R centa | 2° % 1 I N
% .s l [ L PUL Iy S o
m ® '..‘ . ': had 3 . » o
weednte ] 1wl 1 it AT T !
. .-'-"'l.“' -~y
O’ - 1 = )
RXxXx1111 ® -« * r‘ l .*Q- "' ..‘ -:::I ! l *
A ~_l _sa 2 e !
Note 1. CG RAMIs character generator RaM in whi ch user-definable character
pattern are stored.
Nocte 2. Xmwmark: prohibition of input

*1 High-order

*2 Low order
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