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LM20X21A

Overvi ew

The LM20X2 A, dot-matrix LCD unit consists of a 5 x 7-dot 20-character 2-line
dot-matrix LCD panel, LCD driver, controller LSI and yellow green backlight LED
fabricated on a single PCB. Incorporating nmask ROV based character generator
and display data RAM in the controller LSI, the unit can efficiently display

t he desired characters under m croprocessor control. LCD is positive type.

(Feat ures)

(1) The LCD of the unit is STHC(Super Twi sted High Contrast) yellow green
transmissive type.

(2) Lovpower consunption with the dot-matrix LCD panel and cMoS LSI. Built-in
backlight LED with high lum nance and stable radiation.

(3) Thin, Iightweight design pernmts easy installation in a variety of
equi pment .

(4 Al l owi ng for being connected at general - purpose CM0S signal |evel, the unit
can be easily interfaced to a mcroprocessor with common 4-bit and 8-bit
parallel inputs and outputs.

(5) Built-in character generator ROM and RAM, and di splay data RAM
Char acter generator ROM
160 different 5 x 7 dot-matrix character patterns
(Al phanuneric and synbol s)
Character generator RAM

8 different user programmed 5 x 7 dot-matrix patterns
Di spl ay data RAM
80 x 8 bhits

(6) Numerous instructions

Display clear, Cursor hone, Display OV OFF, Cursor QV OFF, Bl i nk
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 nanual
"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
“COVMON PACKI NG SPECI FI CATI ON FOR LM202A02 series".
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Construction and Qutline

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

unit (Built-in Yellowgreen backlight LED, positive type)

CQutline : 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 nmay affect the display function.

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

. Mechani cal Specifications

_Table 1

Par amet er Speci fication Uni t
Outiine di nensions 115(W X 36(H) X16 MAXx(D) m
Ef fective display area 83(W X 18.6(H mm
Di splay 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) am
Dot size 0.6(W X 0.65(H m
Dot spacing 0.05 mm
Character color * Dark bl ue -
Backl i ght col or Yel | ow green
Wi ght Approx. 50 g

* Due to the characteristics of the Lc Material, the colors vary wth

environnmental tenperature.
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4, FElectrical Specifications
4.1 Absolute maxi mumratings
Table 2
Par aret er Synbol M n. Max. Unit | Remark
‘ Supply vol tage(Logi c) ‘ Vpp -Vss | -0.3  +6.5 | v
| supply voltage(LCD drive) | Vo-vss | o0 | +6.5 | v |vppovy
Supply current(Backlight LED) | LED - 260 mA | Ta=25°C
I nput vol t age IN -0.3 | Vpp*0.3 | v
Storage tenperature Tstg -25 | +70 “
Operating tenperature Topr 0 +50 “c
Reverse voltage(Backlight LED) | Vi gp-Viss | -5 - v
42El ectrical characteristics
Tabl e 3 (Ta = 25°C)
Par anet er Synbol | Min. | Typ. | Max. | Unit Condi tion
Supply voltage (Logic) . Vpp-Vss | .75 | 5.0 | 525 VvV |
Supply voltage(LCD drive) Vo -Vss 0.65% v Vpp=5.0V
I nput vol t age "L" VIL -0.3| - ]o.6 v
"H " VIK 2.2 'm0 | v |
Qutput vol tage wlow el - |o.a V| Igp=1.2mA
"H" ‘OH 2.4 - | - V| -Igy=0.205mA
I nput | eakage current Ity l 1 ‘ uA |
Internal oscillating frequency | fosc 250 KHz |
Supply current Ipp l 1.8 |25 mA | Vpp=5V,Vg=0vV
ILED | 220 260 aA | VLEp-Viss5=5.0V
Power di ssi pation Pd 1109 131X W ‘ V=5V, V=0V
| VLED~VLss=5.0V
Supply voltage (Backlight LED) | Vi gp-Vissl 4.75] 5.0 5.25 |- Vv
* Note. After over a hour since backlight begin |ighting.
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4.3 Timing characteristics
Table 4
Vpp=5.0V+ 52
Ta =0~50TC
Parameter Symbol Min. | Typ. | Max. [ Unit
Enable cycle time teycE 1000 ns
Enable pulse width PWEY 450 - - ns
Enadle rise/fall time tErs LEF - 25 ns
RS, R/U setup time tAs 1 40 - - ns
Address hold time t AH 10 ns
Data setup time tpsw 195 - - ns
Data delay time tDDR 320 ns
Data hold time(write) ty 10 - ns
Data hold time(read) tDHR 20 - - ns
Timing chart: See Fig. 1.
4.4 Interface signals
Table 5
Pin No.| Symbol Description Connection
! Vss Ground potential GND : Ov
2 VoD 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/R 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 -DBymay also be used to check the
9 DB Code 1/0 data 3rd bit busy flag.
10 DB, Code I1/0"data 4th bit
Ill| D84| Code 1/0 data  5th bit | - Lines DBo~DBs are not used when
12 DBy Code 1/0 data 6th bit interfacing with a 4-bit
13 DB Code I/0 data 7th bit [] icroprocessor. (For details,
14 DB, Code I/0 data MSB see section 6 and 7.)
| 15 | viep | Power  supply (+) 5V power supply between
6 | Viss | Power supply () Viep and Vigs.
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Write Operation
RS (VI vaK
:VIL ViLa
: t
tAS <A
RW \ /i
- VIL +VIL
_ PWEH .
B —| je—Ef
E ZLVm VK ’&At 3 /
ViL ViL K= VIL
tEr  LDSW lCH
IR . . YV
DBo DB . LVa.l:.d. data J&’IL
< | teyeE -

Read Operation

CVTH ) VIn
RS >§ v ViL

- v IL
c .
 CAS, <Al

RIW 7 VId
PWEH
) -
V1R Vin 4.\ tEf /—
Vop, —~VIL '

I~y

. 1L CDDR
t
tEr DH
VOH va1iq & VO
DBo DB : VoL data VOL-

teycE

| 4

Fig. 1 Timing Chart




MODEL No. PAGE
LM20X21 A 6

5. Optical Characteristics

5.1 When backlight LED is OFF state

Table 6 shows the optical characteristics when LCD drive voltage is adjusted
to the maximum contrast in 8 =0°

Table 6
(Ta=257T)

Parameter Symbol Condition Hin.| Typ. Hax.| Unit Remark
6:-8, $=0" |Cp=22.0 60 - - | dgr. | Notel
6., 6.<6; | Cg=2.0 - - | -25|dgr. | Note 1

62 | 25 | -1 - |
ewing angle range | 8 :-8 | $=45" [Cg=22.0 60 - - | dgr. Note |
8, 315" | Cg=2. 0 - - | -25|dgr. | Notel

6. | 6.<o 25 | - - |
| Contrast ratio Co 8 =0 , ¢ =0 5.0 8.0 - Note 2
| Response time| Rise te é =0" , ¢ =o- - 150 | 250 | =s Note 3
l Decay td @ =0" ,¢ =o- - 150 [ 250 | 8s Note 3

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

* Angles 8,,8 2 and ¢ shall fall
“within the range over which the

(<0 ) displayed character can be read.

4 . &
/ \ ¢ =0 /

\\y ewing

d rection

Fig.2 Definition of viewing angle

——————————— T ——
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Note 3)

I MODEL No. PAGE

[M20X21 A 7

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 e ethod as defined in Fig. 3.

Photodetector output voltage with non-select
waveform being applied

Photodetector output voltage with select
waveform being applied

Contrast ratio =

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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KETHLEY TEKTRONIX
DGTA | Lo e petector | TPESY
ELECTRO © - STORAGE
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!
i
3
!
7
/
p Viewing sensitivity modulator

8 II Lens
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/
/
|
/
/
— =277 77770
Pol ari zer : e1— LCD panel

]
773777277

Light source

Fig. 3 Optical Characteristics Test Method

P e Lot
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Drive waveform

voltage | Y FrFrrTvri11YyYymMyr-—————
applied Ov -
to LCD

cell
Non-select Non-select
waveform —_— | — Select waveform o, waveform
Response waveform
A [
Photo~ 00z 10Z '
detector ) 90%
ocutput !

A s

r: Rise time

td: Decay time

Eig. 4 Definition of Response Time
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5.2 Characteristics of Backlight LED (When LCD is OFF state)

Ta=25C

VLED-VLss=5V

Parameter Min. Typ. Hax. Unit remark
Luminance 9 25 - cd/n?
Peak emission wavelength 565 - na
Spectrum radiation bandwidth 30 - na

* Note. Center of the unit with LED backlight 1it.
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6. Pin Description

1) vpp and Vgs Pins
vpp and Vgg pins are for power supply.Vgspin S grounded,and VoD pin is

supplied with «5vV. Each voltage necessary to dr ve LCD is gene ated in the
unit.

2) RS Pin
The controller LSI has two 8-bit registers; an instruction reg ster (IR) and
a data register (DR). RSsignal selects these registers.
IR stores instruction codes such as display clear, shift, etc. and also
stores address information for thedisplay data RAM (DD RAM), character
generator RAM (CG RAM); DR is used fortemporarily storing data to be written

into DDRAM and CG RAM.
“ O *“ :lnstruction register (when writing)
Busy flag register; address counter (when reading)

"1"“ :Data register (read/write)

3 R/W Pin
Read or write select-signal pin.
" O ":®riting

" 1 "™ :Reading

4) E Pin
Data “read or write operation enable signal pin.

5) DBe ~ DB, Pins
Data bus with three-state, bidirectional function for use in data
transactions with MPU. DB, may also be used to check the busy flag.
DB, ~ DB, are not used when interfacing with a 4 - bit microprocessor.

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

7) VLED and Viss

Power supply for LED backlight. (BY changing the supply voltage, backlight
luminance can be adjusted.) Vpgp is plus and Vi ssis minus.




7. Instruction Set

Table 8
Inst t coda Function
nstr n uncti
structio RS R/U DB7 DB DBy DB. DB DB: DB DB
. Clear o ntire display ares, restore display from shife, snd
Display clear 0 0 - 0 0 0 0 0 0 0 1 load address counter with DD RAN address OOH.
Restore display from shift e nd load address counter with
Display/cursor home o], 0 0 0 ] 0 0 0| 1 . DD RAM address 00y.
Specify cursor advance direction e nd display shift mode.
Entry mode set 0 0 0 0 0 .0 0 1 1/0 s This operation takesplace e fter e ach data transfer.
specify e ctivation of display (D), cursor (€), and blinking|
Display ON/OFF 0 0 0 0 0 0 1 D ¢ B of character. t cursor position (B).
Display/cursor shift 0 [o} 0 0 0 1 §/C | R/L . . Shift display or move cursor.
Function e et 0 0 0 0 1 DL 1 0 . . Set interface data length (DL).
Load the “address counter with « CGRAH e ddrees.
CG RAM address set 0 0 0 1 AcG Subsequent dsta $& CC RAN data.
Load the address counter with « DDRAM e ddress.
DD RAN address eet ° 0 1 Aoo Subsequent data 48DD RAN data.
Busy fligll.iddress counter 0 b BF AC Read busy flag(BF) snd contents of asddresscounter (AC).
CC RAM/DD RAM date write 1 0 Write data Write data to CG RAN or DD RAM.
CG RAM/DD RAM dats read 1 1 Read data Read data from CG RAM or DD RAM.
1/D-1: lncremant, 1/D=0: Decrament §/C=1:Shift display, S/C=01 Move cursor
s -1: Shift dieplay, s -0: Freesze display R/L=):Shift right, R/L-O: Shifet left
D -1: Display ON, D -o: Displsy OFF DL =1: 8-bit, DL = 0: 4-bit
¢ -1: Cursor ON, ¢ -O: Cursor OFF BF -1: During internal BF -O: End of internal
B - 1: Character « t cursor B *0: Character.t cursor operation, operation

position blinks, position unblinks




Scan signal 1;>

Lcp panel < Light
Y 20 character x 2 lines
AR)W] 40 <o £20%
RS RMLE 5 5
ﬂslzgtllgl } Display signal : 'g,g" 'éu
.V 3
1C 1 A LED LED
\ Di spl ay data : IC 8
(Data signal 8 + timng signal 4) 1c 2 VLss [Backli ght
‘w / Y _'/ -
0~7 7 % f\('
Lcodrive bias voltage
oy '
VfD : Bias voltage generator Note: Rf 4s an internal Oscillating resistor.
Vo > circuit
Vos——>

Fig.

S5 Bl ock Di agram
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Fig.6 Display Address ( When the displayisnot shifted )
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00H 01H OZH -------------------- 11H 12H 13H
40H 41y - e - - - - 51H SZH 53H
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Tavle 9. Input Code vs. Character Pattern

z‘b*il;bn,OOOO 0010 ]0011jvi00j010]1]0110}0L2]{25010}1012/110011202}1110]1111
cG BT IR -
xxx0000 | M !':J__ll -F F‘ “f; - |8l
cosoonr | B |, w"-'-’_-a o | -;; '3" '--Lz:.l *
woene | @ | V2 RIET ] T4 T - |5
exxx0011 w 3 ..°l :__::L !-. '=. f.:' ?I: E :E- gt
xxxx0100 | :-:E: A :J ’i_-.'_" i G E:;!
s | # o ol N = [ L[
xxxxo110 | 7 ::E_:;__;Li— a e 'l". !._.! :E; :-_l = - E
s [ [ PG EFFIERR] - o
s | 0 | & =ML [ET o
cemor | @ | PR T Pt TLITE] Y -
xxxx1010 mI}:l: : . .'.. .i '::l' T -1 !..!’:: * :-;"::
e AR EL R EEOE R
o [ @ [ [ LT [ 27 o |
xxxx1101 &) | oo : " ".! ::. .'.-:: ....l :._'_.#— -E-
m;“ m » :::—. . .--.; i'.l -} --:';. e F!
xxxx1111 | ® -"'. ..;'-—: l 'll-‘ {- 11 ".‘ .:::! !El *

Note 1. CG RAMdis character generator RAM i n which user-definable character
patterns are stored.
Note 2. X mark: prohibition of input

*1 High-order  *2 Low order
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Pl P1! Details ggﬁ
No.iISig||No.|Six| ek
14 DBy 13 [DB 4
12 [pBs 111 DB N
0 DB, || o [DB: N
3 DB, 7 DB, | [PIN 4
6 |E 5 R/W|i{No.|Sig.
4 RS 3 Vo 16 [Vien
2 Vop 1 1Vss 16 Viss
'=_==_] . ]
a5t aTEART &t 3
UNSPECIFED TOL TO OF
a9 - . 5 20-character 2-1ine
a1 - - __lnM20x21A | LCD Unit : =7+
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