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l.Oveniew

The LM162551, dot-matrix LCD module consists of a combination of

a“5 X 7-dot 16-character 2-line dot-matrix LCD panel, LCD driver

and controller LSI mounted on a single PCB. Incorporating mask

ROM-based character generator and display data RAM in the

controller LSI, the module is capable of efficiently displaying

the desired characters under microcomputer control.

(Features)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

*

Power dissipation is extremely low because of the dot-matrix

LCD panel and CMOS LSI.

With the LCD panel and driver mounted on a single PCB,the

module is very thin for ease of tacking into appliances.

Allowing for being connected at general-purpose CMOS signal

level, the module can be easily interfaced to a microcomputer

with common 4-bit and 8-bit parallel inputs and outputs.

Internal character generator ROM and RAM and display data RAM:

Character generator ROM-

5 X 7 dots,160 kinds of characters

(alphanumeric and s@ols)

Character generator ~-

5 X 7 dots, 8 characters

(write capability by program)

Display data RAM-

80 X 8 bits

Extensive instruction set:

Dis~ay clear, Cursor home, Display ON/OFF, Cursor ON/OFF,

Blink character, Cursor shift, Display shift

Internal automatic reset circuit at power-on.

Refer to the separated users manual for the operating

conditions.

Since the module operates from a single 5V power supply,it

provides highly stable display over a wide range of

temperature.

As to the packing, refer to the separate

“COMMON PACKING SPECIFICATION FOR LM16255 series”.
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2. Construction and Outline

Construction : 5 X 7 dots + cursor, 16-character 2-lines

dot-matrix LCD module

Outline : See Fig.7.

Connection : See Table 5.

Character details : See Fig.7.

Character pattern : See Table 8.

There shall be no scratches, stains, chips, distortions

other external drawbacks

Rejection criteria shall

(S-A-082).

that may

be noted

and

affect the display function.

in Inspection Standard

3.Mechanical Specifications

Table 1

Parameter Specification Unit

Outline dimensions 84(W) X 44(H) X 11 MAX(D) mm

Effective display area 61(w) X 15.8(H) mm

Display format 16 characters X 2 lines

Character format 5 X 7 dots with cursor

Character size 2.96(w) X 4.86(H)(5 X 7 dots) m

Dot size O.56(W) X 0.66(H) mm

Dot spacing 0.04 nun

Character color Dark blue

Background color White

Weight Approx. 28 9

,,

.—
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4.Electrical Specifications

4.1 Absolute maximum ratings

Table 2

Parameter symbol Min. Max . Unit Remark

Supply voltage(Logic) VDD-VSS -0.3 +6.5 v

Supply voltage(LCD drive) Vo-vss o +6.5 v VDD>VC
I I I [ 1

Input voltage I VIN I -0.3 I VDD+O.3 V I I
Storage temperature Tstg -25 +70 “c
Operating temperature Topr o +50 “c

4.2 Electrical characteristics

Table 3 (Ta=25°C,

1
Parmeter Symbo 1 Min. w. Max. Uni: Conditior~

Supply voltage(Logic) VDD-VSS 4.75 5 5.25 v

Supply voltage Vo —Vss –
1

— v VDD=5V
(LCD dive)

Input voltage “ L “ VIL –0.3 ‘– 0.6 v

“H” VIH 2.2 - VDD v

output “L” VOL 0.4 v IoL=l.2xrL.
voltage “Hm VOH 2.4 - – v -IoH=o.205a

Input leakage current IIL 1 u.

Internal osc~~lating fosc –
250

– KHz
frequency

Supply current (Logic) IDD 1.6 2.2 m VDD= ~V

Power dissipation ,. Pd a 11 Inw Vo=ov
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4.3 Tixning characteristics

Table 4

VDD=5.0V~5%

Ta=O-500C

Parameter symbo 1 Min. w. Max . Unit

Enable cycle time tcycE 1000 ns

Enable pulse width PWEH 450 ns

En&le rise/fall time tEr, tEf 25 ns

RS,RIW setup time tAs 140 ns

Address hold time tAH 10 ns

Data setup time tDSW 195
—

ns

Data delay time tDDR 320 ns

Data hold time(write) tH 10 ns

Data hold time(read) tDHR 20 ns

Timing chart: See Fig.1.

4.4 Pin Connections

Table 5

I Pin No. I S*O1 I Description I Connection

I 1 \ VSS [Ground Potential IGND: ov

2 VDD Power supply (Logic) +5V power supply
r

3 Vo Contrast adjustment Adjust contrast by supplying
vo 1 tage O-5V.

4 RS Register select pin Control signal inputs

5 R/W Read/write pin (For details, refer to
Paragraph 6

6 E Enable pin
and 7.)

7 DBO Code 1/0 data LSB Data bus line

8 DB1 Code 1/0 data 2nd bit :DB7 doubles as busy flag
output .

9 DB2 Code 1/0 data 3rd bit .:When the module is interfaced
10 DB 3 Code 1/0 data 4th bit to a microcomputer with 4-bit

11 DB4 Code 1/0 data 5th bit parallel outputs,pins DBO~DB3
are not used. .

12 DB 5 Code 1/0 data 6th bit (For details,refer  to the

13 DB6 Code 1/0 data 7th bit paragraph 6 and 7.)

14 DB7 Code 1/0 data MSB
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4.5 Recommendable connector

Usable connector Correspondable Manufacturer
connector

W-P5014 W-F1914 Showa Musen
KOWO K.K.

5267-14A 5264-14 Mo lex I
I

FCN-724PO14-AU/S FcN-723JO14/l Fu] i.tsu

65507-114 6539-023 Berg

*FCN-723JO14/l and 6539-023 are exchangeable.
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RS

R/W

E

DBO -7

<
PWEH

gf
~VIH VIH

VIL 7~ VIL c d

+ K tDSW h
VIH c )

Valid data
v -

k tcvc E J

RS

R/W

E “

DBO Z7

< tAS Y
~ VIH VIH

< Pm Y

~ VIH VIH3
VIL 7 VIL \

< t DDR
tEr

P 1
Valid data ? -

& tCYCE >
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S.Optical Characteristics

Table 6 VDD-VO=4.OV
Tas25”c

Parameter symbol Condition Min. ~. Max. Unit Remark

e,-e, 4=0° co~z.o 30
– -e1ce2 dgr . Note 1

e, CO=2 .0 - - 15 dgr . Note 1

Viewing angle
e, 40 – –

range e,-el d=45° C022.O 30 – -

315”
dgr . Note 1

0, e,ce, CO=2 .0 — - 20 dgr . Note 1
e, 45

- -

Contrast ratio co e=150 2 3 - – Note 2

Response Rise tr e=150 150 300 m Note 3
time Decay td e=150 200 400 ms Note 3

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

,.

*Angles 61 ,62 andd shall fal
within the range over which

the displayed character can

be read.

0=90”

,, I

\
‘ @=o”

Viewing

direction
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Note 2)

Note 3)

Contrast ratio is defined as follows:

When input signal is applied to the module to select

(turn on) the LCD dots (pixels) to be measured in the
optical characteristics test method as defined in Fig.3.

Photo-detector output voltage ,with

Contrast ratio= non-select waveform beinq app lied
Photo-detector output voltage with

select waveform being applied

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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Normal
Light source line

“-

>

ktt Photo-detector
. /\ . /

. .
Projector . . 15” /’”\ \ \ \ \ \ \

\ \ (
\ /\ /\ \ ‘\ 1\ (

Polarizers LCD cell

Reflector

Drive waveform

app,ie.f mVoltage ~v—

to LCD *
cell

Non-select
+wavefo*

Response wavefom

Photo-
detector

T],

1 00% 1 o%
output L

p------u
-Serect waveform-)

90%

-======= I v

4

[

rr :Rise time

q:Decay time

nef~.,, of
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6.Pin Description

1)

2)

3)

4

5

6)

VDD and VSS Pins

VDD and VSS pins are for power supply. VSS pin is grounded,

and VDD pin is supplied with +5V. Each voltage necessary

to drive LCD is generated in the module.

RS Pin

The controller LSI contains two 8-bit registers; instructions
register (IR) and data register (DR) .

RS pin selects these resisters. IR serves to store instruction

codes for display clear, shift,etc.and address information for

display data RAM (DD RAM), character generator RAM (CG RAM); DR

seines to tqorarily store data to be written into DD RAM and

CG RAM.

“ o “ :Instruction register (write)

Busy flag register;address counter (read

“ 1 “ :Data register (read/write)

R/W Pin

Read or write selection signal Pin.

“ o “ :Write

“ 1 “ : Read

E Pin

Data read or write operation enable signal pin.

DBO~DB7 Pins

Tri-Xate hi-directional data bus pins.The bus allows data to

be transmitted to or received from the external circuit. DB7

serves also as busy flag output. When the module is interfaced

to a microcomputer with 4-bit parallel outputs, DBO~DB3 pins

are not used. ~

Vo Pin

Viewing angle is varied and contrast is adjusted by

changing input voltage between +5V~OV by applying bias voltage

to the LCD driver.
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7. Instruction Set

Table 7
1 I

Instruction

t-RS

Display clear I o

Display/ 10
cursor home I
Entry mode set o

Display ON/OFF o

+

Display/ o
cursor shift

Function set o

CG W o
address set

DD W
I

o
address set

Busy o
flag/address
counter read

CG MIDD M 1
data write

CG WjDD RAM 1
data read

I/D=I:Increment
s ❑ l”:Shift display
D =l:Display ON
C =l:cursor ON
B =l:Character  at

Code Function

(1W DB7 DB6 DES DB4 DB3 DR2 DB1 DBO

o 0 0 0 0 0 0 0 1 Clear entire display area,
restore display from shift, and
load address counter with DD RAM
address OOH.

o 0 0 0 0 0 0 1 * Restore display from shift and
load address counter with DD RAM
address OOH.

o 0 0 0 0 0 1 I/D s specify Cursor advence direction
and display shift mode.
This operation takes place after
each data transfer.

o 0 0 0 0 1 D c B Specify activation of display
(D), cursor(C), and blinking of
character at cursor position(B).

o 0 0 0 1 s/c R/L * * Shift display or move cursor.

o 0 0 1 DL 1 0 * * Set interface data length.

o 0 1 ACG Load the address counter with a
CG W address. Subsequent data
is CG M data.

o 1 ADD Load the address counter with a
CG RAM address. Subsequent data
is DD RAM data.

1 BF AC Read busy flag(BF)  and contents
of address counter.

o Write data Write data to CG ~ or DD RAM.

1 Read ~ta Read data from CG M or DD RAM.

I/D=O:Decrement S/c=l:Shift  display S/C=O:Move cursor
s =O:Freeze display R/L=l:Shift right R/L=O:Shift left
D =O:Display OFF DL=l:8-bit DL =0:4-bit
c =O:Cursor OFF BF=l:During  internal BF =O:End of Internal
B =O:Character  at operation operation

cursor position cursor position
blinks . unblinks.
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aControsignal 3

RS,R/W,E

Data
signal a

3Scan signal 16 LCD panel

16 characters x 2 lines

1

t

t-

Display s,3i al

4 0

3y

IC1
4

DBO -7

LCD drive bias voltage

IDD
VDD > 1

- Bias voltage
Vo > generator

V s s > circuit

Note: Rf is an internal oscillating
resistor

IC1:HD44780UA  (HITACHI)

IC2:MSM5259(OKI)



----- -----  ----- -----  -

IHHH------------------------HH@
,HHH------------------------HHH----- ----- ----- ----- -

Fiq.6 Display Address (When the display is not shifted)

; ,“

.,.
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8.Precautions

8.1 Angle when installing the module

This module’s viewing angle is illustrated in Fig.2.

81 < viewing range <e2

(For the specific values of 81, 62,refer to the Table 6.)

Please consider the optimum viewing conditions according to the

purpose when installing the module.

8.2

8.3

Handing cautions

This module is installed using mounting t~s at the four

corners of PCB or bezel.

when installing the module,pay attention and handle carefully

not to allow any undue stress such as twist or bend.

A transparent acrylic resin board or other type of protective

panel should be attached to the front of the module to protect

the polarizer,LCD cells,etc.

Notes on attachment

(1) Since the front polarizer is easily dmaged,please  pay

(2

attention not to scratch on its face. And an acrylic

sheet,or the like,may be used to protect the LCD panel at

mounting LCD module.

If the surface of the LCD cells need to be cleaned,wipe

it swiftly with cotton or other soft cloth. If still not

completely clear,blow on it and wipe.

(3) Water droplets,etc.must be wiped off immediately since
‘they may cause color changes, staining,etc.if  remained for

a long time.

(4) Since LCD is made of grass plates,dropping the module or

banging itagainst hard objects may cause cracking or

fragmentation.

(5) CMOS LSIS are equipped in this module,so care must be

taken to avoid the electric static charge,by earthing

human body,etc.Take the following measures,to protect the

module from the electric discharge via mounting tabs from

the main system electrifies with static electricity.
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8.4 Notes

8.5 Others

(1)

(2)

(3

(4)

on operation

The module should be driven according to the specified

ratings to avoid malfunction of permanent damage.

Avoid to expose the module to the direct sun-light,strong

ultra-violet light,etc.for  a long time.

If stored at temperatures below specified storage

temperature,the LC may freeze and be deteriorated. If

storage temperature exceed the specified rating,the

molecular orientation of the LC may change to that of a

liquid,and they may not revert to their original state.

As far as possible always store at normal room

temperature.

If the LCD panel is removed from the LCD module,it may

cause the poor contact. So please avoid to dismantle the

module.

Don’t use any materials which emit following gas from

epoxy resin(amines hardener) and silicon adhesive

agent (dealcohol or deoxym) to prevent change polarizer

color owing to gas.

.



.:,

Page 15

Note 1. CG WY is character gerte~ator
patterns are stared.

Note 2. X mazk: proi-iibicion of input

RAM in which user-definable character
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LM16X21A 1

I LM16X21A

I 1. (}vrrvicw

‘l’he LM16X21A, doL-malrix LCD uniL consisLs of a 5 x 7-doL 16-chararLrr  2-line

rfoL-maLrix LCD panel, LCD driver, conLro]lcr LSI and ycl low grer’n Ijarklifihl  1,1~1~

fabricated on a single 1’CB. lncorporaLing mask ROM-based character Ccncra[or

and (iisplay d a t a  R A M  i n  the conLro]lcr LSI, the unit can cfficienl.  ly display

Lhe desired characLcrs under microprocessor control. LCD is posi[.  ivc LYP(’.

(FcaLurcs)

(!) The I,Cl) Of Lhr uniL is S1’llC(Super TwisLcd l[igh Conlrasl.) ye]]ow ~rrc[]

Lransmissivc Lypc.

(2) I,OW p~w~r consumption wiLh thr doL-maLrix I,CD panel and CMOS 1,S1. ll~lill-irl

backlighL  LED wiLh high luminance and sLablc radiirLion.

(3) Thin, lighLweighL  design permiLs easy instal {a Lion in a varie[.y of

equipmenL.

(4) Allowing for being connccLcd aL general-purpose CMOS signal ICVCI, Lh~ Urlll

can be easily interfaced to a microprocessor with commorl 4-l)i[ arid 8-lJiL

paral]cl inpuLs and OULPULS.

(5) Duii L-in characLcr gencraLor ROM and RAM, and display dala RAF1:

Character gencraLor ROM

160 diffcrcnL 5 x 7 doL-maLrix characLcr paLLcrns

(Alphanumeric and symbols)

Character gcncraLor RAM

8 different user programmed 5 x 7 dot-matrix paLLr’rns

Display daLa RAM

80 x 8 biLs

(6) Numerous instructions

Display clear, Cursor home, Display ON/OFF, Cursor ON/0~~, I\link

characLcr,  Cursor shifL, Display shifL

(7) LLuil L-in reset circuiL is Lriggr!rcd aL power O N .

(I:or Lhc opcraLing  conditions, refer Lo Lhc scparalc user’s m:lrlu;ll

“DoL-MaLrix LCD UniLs wiLh buil L-in conlrollcrs”.)

I (8) The uniL operaLes from a sinfiic 5V power supply.

* As 10 Lhc pack in~,rcfer LO lhr separaLc

“COMNON I’ACKING  SI’I;C]FICATION  FOR I,Mlb255  series”.
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2. Construction and Outline

ConsLrucLion : 5 x 7 dols + cursor, 16-character 2-line dol-malrix display

unit (Built-in Yellow-green backlight i.Et),posilivc  typo)

Outline : Scc Fig. 1.

Intcr[acc signals : Scc Tal>lc 5.

Characler  pattern details : Scc Fit. 7.

Character codes : Scc Table 9.

Thrrc shall be no scratches, stains, chips, distortions and oLh(’r cx[crnal

drawl)acks that may affect the display function.

Rejection criteria shall be noLcd in Inspection Standard (S-[J-00(1).

3. Mechanical SpccificaLions

Tal~lc I

r—.
ParamcLcr Specification lJnil.

__—.

OuL]inc  dimensions 84(W) X 44(11) X16 MAX(D) mm

Effcctivc  display area I 61(W) X 15.8(11) I mm

Display format 16 characters X 2 lines
.—

Character format 5 X 7 dots with cursor

Character size 2.96(W) X 4.86(tl)(5 X 7 dots) mm
— _ _ —

Dol size 0.56(W) X 0.66(11) mm

Dot spacin~ 0.04 mm
—. .-—.

Character color * Dark blue
———.. .—

llackli~ht color Yellow green
—— — - - —  -—
Weight Approx. 40 K.—.

* Duc to the characteristics of the i.C Material, the color vary wilt)

cnvironmcnta] LcmpcraLurc.
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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  A b s o l u t e  m a x i m u m  r a t i n g s

Table 2

4.

Remark
—  .—.—

-— .-...—
VDD>VO

————
Ta=25”c
———..

.—.— .—.-

——.

1

—
Parameter ] Symbol  /1lin.1 Max. [Jnil

S u p p l y  v o l t a g e  (l.ogic) VDD -Vss -0 .3 +6.5

Supply  vo l tage (LCD dr ive) Vo -Vss o +6.5

S u p p l y  currcnt ( B a c k l i g h t  L E D ) ILED 240

I n p u t  v o l t a g e VIN -0 .3 VDD+O.3

v

v

mA

v

St.oragc Lcmpcraturc Tstg -25 +70

Operating temperature Topr o +50

“c

‘c
Rcvcrsc  v o l t a g e  ( B a c k l i g h t  L E D ) VLED-VLSS - 5 - v

4 . 2  E l e c t r i c a l  characteris~ics

Table 3 (Ta =  25”C)

Symbol flin.

—
Parameter Typ. Max. [Jnit Condi Lion

.—— .- —..-

.— ..- . .
v~~=5.ov

S u p p l y  vollagc(Logic) VDD-Vss 4 . 7 5 5.0 5.25 v

S u p p l y  vollage (LCD d r i v e ) Vo -Vss I 0.65’ v

I n p u t  v o l t a g e tl
L “

,, ,, ,1

OUL.PUL voltage ,, L ,,

“ }[ “ *

‘ I L -0 .3

VIII 2.2

voL

Voll 2 . 4

0 . 6

‘DD

0 . 4

v

v

v

v

}1 A

Kllz

mA

mA

mW

.—
v

———-.
1~1,=1 .2mA

-1~11=0.205mA
—

Inpul Icakagc  currcnL I I

Jnl”crnal o s c i l l a t i n g  f r e q u e n c y 250

S u p p l y  c u r r e n t 1.6 2 . 2
-—
180

911

v])~=5v,vo=ov
-————  . . ..-

vl,Hl)-vLss=J.,~v120

P o w e r  d i s s i p a t i o n 6 0 8Pd VJ)J)=5V, V()=ov

VI,];[)-V[,SS=5.  OV
.—, .- ..— —— . . . . . .

————__ .———-
S u p p l y  v o l t a g e  (lJacklight  L E D ) V1,~D-VLSS  4.75 5 . 0 5.25

* N o t e . A f t e r  o v e r  30 m i n u t e s  s i n c e  b a c k l i g h t  begin lighLinK.
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4 . 3  l’imin~ rharacLcrisLics

Tal)lc  4

VDD=5.0Vt5%

“~a =o_.50”(~
,—.

ParameLcr Symbol Min. Typ . Max. [J n i t
—— —. . . ..—
Enablc cycle time L(’ycK 1000 - - r]s

~l~ulse widLh
——.. —

Ph’~}1 450 - - r]s
-— ..—— “YEnadlc rise/fall Llmc Ltr, ~fi-~ - I---=;;;;.

b.4

——
KS, R/k’ scLup Lime Lhs 140 - -

Addrrss  hold Lime LAll 10 - ‘-
_-—— _— —

I)ala scLup Lime LDSh’ 195
-——

DaLa delay Lime L D D R 3io–

—..—
1) s

II s
—.. . . .

11s

r]s
-—

llaLa hold timc(w’riLc)
.—_.——
l)al=~(rcad) ~ti’ -  r:::

Timing charl: Sce Fig. 1.

InLcrfacc signals

Table 5

—-- -... .—.- —-—
Pin No. Syml>ol DcscripLion Conncclion

.—. — .. —.. ..—
1 Vss Ground poLenLia] GND : OV

——— . ..—. —
~ V D D I’oh’cr supply +5V

..-.—
~ Vo ContrasL adjuslmcnl A d j u s t  the conlrasL I)y ~t]i]fl~]i)~ L]IC

voltage supply volLagc from OV to 5V.
.—— ——

4 KS Register SCICC1 si~nal Control signal inpuLs -

——

s R/N Read/write se]ecL signal (For dcl.ails, scc sfclioo b an(l 7 . )

G E Operation(daLa read/wriLc

cnat)lc signal)
— —.— . ..— .

7 DIJO Code 1/0 daLa 1,S1] DaLa bus ]in.c
———

8 t)u, Code 1/() daLa 2nd biL DD7 may also I}c used 10 check II)(’

9 DBZ Code 1/0 daLa 3rd biL busy fla~.
_——-

10 DI13 Code I/O”daLa  4Lh biL
—-—

II D 1} , Code 1/0 data tth ~iL Lines Dll,~Dl}3  arr noL used whcrl
——

12 1)115 Code 1/0 data 6Lh lJiL inLerfacin~  wilh a 4-1)11
———-

13 I-)1).5 Code 1/0 daLa 71h bit microprocessor. (For dcl ails,

14 DB, Code 1/0 data MSII see section 6 and 7.)
—— _.—__— .

15 ‘LED P o w e r  supply  (+) 5 V  p o w e r  supPly I)cth’crn

vl)Krl _.:::!.. . : : .  - - -

— .
I () Poh’cr supply (-) v] q%.\~],ss

_ _.-. —_. . . . . . .-. —.-. —
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(

RS

R/W

E

Write Ol>eration

VIL7

tAs t AH
w

VIL

1

VIH
DBo ND137 VIL

RS

R/W

E

Read

‘CYCE >

Operation

/
.V]L

LVIH ~

~vIL VIL

14—‘AS

‘IL

tEr

I)Bo %DB7

14tA

I t ‘IH

Fi~. 1 Timing Chart


