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1.0verview
The LM162551, dot-matrix LCD module consists of a combination of
a“s X 7-dot 1lé6-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) Power dissipation is extremely low because of the dot-matrix
LCD panel and CMOS LSI.

{2) With the LCD panel and driver mounted on a single PCB, the
module is very thin for ease of tacking into appliances.

(3) 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.

(4) Internal character generator ROM and RAM and display data RAM:

Character generator ROM-

5 X 7 dots, 160 kinds of characters

(alphanumeric and symbols)
Character generator ~-

5 X 7 dots, 8 characters

(write capability by program)
Display data RAM-

80 X 8 bits

(5) Extensive instruction set:

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

(6) Internal automatic reset circuit at power-on.

Refer to the separated users manual for the operating
conditions.

(7) 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 geries”.
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2. Construction and Outline

Construction

Outline

Connection
Character details
Character pattern

5 X 7 dots + cursor, lé-character 2-lines
dot-matrix LCD module

See Fig.7.

See Table 5.

See Fig.7.

See Table 8.

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-A-082) .

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) mm
Dot size 0.56(W) X 0.66(H) mm
Dot spacing 0.04 nun
Character color Dark blue

Background color White

Weight

Approx. 28 9

PP
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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) V0-vVssS 0 +6.5 v |VDD>VS
Input voltage | viIN -0.3 | vDD+0.3 v
Storage temperature Tstg -25 +70 'C
Operating temperature Topr 0 +50 'c
4.2 Electrical characteristics
Table 3 (Ta=25°C
Parameter Symbo 1 Min. TYyD. Max. |[Uni:| Conditiona
Supply voltage(Logic) VDD VSS 4.75 5 5.25 v
Supply voltage Vo —Vss ) 1 B v VDD=5V
(LCD drive)
Input voltage "L VIL -0.3 - 0.6 v
“H" VIH 2.2 VDD v
output "L VOL 0.4 A IOL=1.2mz
voltage ' VOH 2.4 ] v | -IOH=0.20%z
Input leakage current IIL 1 u2
Internal oscillating fosc 250 KHz
frequency
Supply current (Logic) IDD 1.6 2.2 ma VDD= Sv
Power dissipation pd a 11 mW Vo=ov
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4.3 Timing characteristics
Table 4
vVDD=5.0vEs%
Ta=0~50"C
Parameter Symbo 1 Min. Tvp. Max . Unit
Enable cycle time tcycE 1000 ns
Enable pulse width PWEH 450 ns
Enable rise/fall time tEr, tEf 25 ns
RS,R/W setup time tAS 140 ns
Address hold time tAH 10 ns
Data setup time tDSW 195 B 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.l.
4.4 Pin Connections
Table 5
| Pin No. | symbol | Description \ Connection
l 1 1VSS lGround Potential Icwp: ov
2 VDD Power supply (Logic) +5V power supply
3 vao Contrast adjustment Adjust contrast by supplying
vo 1 tage Q~sv.
4 RS Register select pin Control signal inputs
5 R/W Read/write pin (For details, refer to
. . Enable pin Paragraph 6 and 7.)
7 DBO Code 1/0 data LSB Data bus line
8 DBl Code 1/0 data 2nd bit :DB7 doubles as busy flag
output .
2 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 I/0 data MSB
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4.5 R mmen nn r
Usable connector Correspondable Manufacturer
connector
W-P5014 W-F1914 Showa Musen
Koavo K.K.
5267-14A 5264-14 Mo lex
FCN-724P014-AU/S FCN-723J014/1 Fuj itsu
65507-114 6539-023 Berg

*FCN-723J3014/1 and 6539-023

are exchangeable.
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Write Oneration
XVIH vm-><
RS VIL YIL
£
tAS
R/W L VIL VIL/
PWEH
—3) fe=f
#VIH VIH /—_
E
VIL 7'/ VIL \: VIL
REXs |e £DSW tH
VIH , 3 VIH
DBO ~7 VILX Valid data ><VIL
\ tcveE
Read Operation
KUIH VIH ><
RS >d\VIL VIL
t
LAS
- VIH VIH 1
R/W \
PWEH 3z
) =N J—
n VIH VIH
B VIL 7 VIL\ VIL
t DDR S
tErE <
VR , VOH
DBO ~7 VOL Valid data JA\yar
tCYCE
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S.Optical Characteristics
Table 6 VDD-V0=4.0V
Ta=25"C
Parameter symbol Condition Min. |Typ. |Max. Unit |Remark
0,0, |8=0° [co22.0 30 ] - | dgr . | Note 1
P 0 <6,
1 C0=2 .0 - - 15 | dogr . | Note 1
Viewing angle 9, 40
range 62_61 ¢§?§: CO;Z.O 30 B i dgr . Note 1
0, 0 <8, C0=2 .0 - - 20 dgr . | Note 1
1
8, 45 i
Contrast ratio co 0=15° 2 3 - - Note 2
Response  |Rise tr 6=15° 150 | 300 | ms | Note 3
time Decay td 6=15° 200 | 400 | ms | Note 3
Note 1) The viewing angle range may be defined as shown below.
&2 *Angles 61 .82 and¢ shall fal
6=180" & within the range over which
N the displayed character can
be read.
p=270— ~ $=90"
1
\ -
Q $=0°
Viewing
direction
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Note 2) 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

non-select waveform being applied
Photo-detector output voltage with

select waveform being applied

Contrast ratio=

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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Normal

Light source line
ﬁ Photo-detector

Projector

Polarizers

LCD cell

Reflector

Drive waveform

o= I

Non-select
<€<waveforms

Vol tage
applied
to LCD
cell

Response waveform

SRRl

g Serect

Photo-
detector 160% 1% ﬁ‘\\
output ¢

T | L

waveform-)

Non-select
&——— wavef ore—>>

90%

Tq

[rr:Rise time

T4 :Decay time

Fig.4 Definition of Response Time
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6.Pin Description

1) 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.

2) 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 temporarily store data to be written into DD RAM and

CG RAM.
" 0 " :Instruction register (write)
Busy flag register;address counter (read
"1 " :Data register (read/write)
3) R/W Pin
Read or write selection signal Pin.
“ 0" :Write
“1 " : Read
4 E Pin

Data read or write operation enable signal pin.

5 DBO~DB7 Pins
Tri-state 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. :

6) Vo Pin
Viewing angle is varied and contrast is adjusted by
changing input voltage between +5V~0QV by applying bias voltage
to the LCD driver.
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7. Instruction Set
Table 7
Instruction Code Function
RS /W [DB7 |DB6 |DBS |DB4 [DB3 |DB2 (DBl |DBO

Display clear 0 0 0 0 0 0|l olo o | 1 [cClear entire display area
restore display from shift, and
load address counter with DD RAM
address 00H.

Display/ 0 0 0 0 0 0 o 0 1 ¥ |Restore display from shift and

cursor home load address counter with DD RAM
address OOH.

Entry mode set 0o 0010 f[o0o] 0] 1 |1I/D| S |Specity cursor advance direction
and display shift mode.

This operation takes place after
each data transfer.

Display ON/OFF 0 0 0 0 0 0 1 D C B |Specify activation of display
(D), cursor(c), and blinking of
character at cursor position(B).

Display/ 0 0 0 0 0 1 |s/c|r/L| * + [Shift display or move cursor.

cursor sshifc

Function set @ (o 010 T 1on| 1] 0 % + |Set interface data length.

CG RAM 0 0 1 ACG Load the address counter with a

address set CG RAM address. Subsequent data
is CG RAM data.

DD RAM 0 1 ADD Load the address counter with a

address set CG RAM address. Subsequent data
is DD RAM data.

Busy 0 1 | BF AC Read busy flag(BF) and contents

flag/address of address counter.

counter read

CG RAM/DD RAM 1 0 Write data Write data to CG RAM or DD RAM.

data write

CG RaM/DD RAM
data read

Read data

Read data fromCGRAM or DD RAM.

I/D=1l:Increment

$ Q01”:Shift display

=1:Display ON

D
C =1:Cuxrsor ON
B

=1:Character at

cursor position

blinks .

I/D=0:Decrement

S

D
C
B

=0:Freeze display
=0:Display OFF
:Cursor OFF
:Character at
cursor position
unblinks.

DL=1:8-blt

S/Cc=1:Shift display
R/L=1:Shift right

BF=1:During internal
operation

S/C=0:Move cursor
R/L=0:Shift left

DL =0:4-bit
BF =0:End of Internal
operation
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Scam sigmsl 16

LCD panel

16 characters x 2 lines

AN N

RE
[:jji\/\r] Disp |ay |ignal
(':gntro Display siigral
s|sggnal 3
RS,R/W,E
ICcl
Data 4 Ic2
sigosll 8
Display data
DBO ~17 + timing signal
LCD drive bias voltage
IDD . . . .
VDD — , 1 Note: Rf is an internal oscillating
- Blas voltage registor
Vo =3 generator
Uss S circult
Fig. 5 Black Di

IC1:HD44780UA (HITACHI)
IC2:MSM5259 (OKI)
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QOH{{01H||O2H |~~~ """~~~ ""~-""="="=-=-° ODH | |OEH | |OFH
40H | j41H | |42H| "~~~ """ """""Toossoommmes 4DH | |4EH | |4FH
Fig.6 Display Address (When the display is not shifted)
L .
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8.Precautions

8.1 Angle when installing the module
This module’s viewing angle is illustrated in Fig.2.
@1 < viewing range <82
(For the specific values of 81, §2,refer to the Table 6.)
Please consider the optimum viewing conditions according to the
purpose when installing the module.

8.2 Handing cautions

This module is installed using mounting tabs 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.

8.3 Notes on attachment

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

(2 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 coleor changes, staining,etc.if remained for
a long time.

(4) Since LCD is made of grass plates,dropping the module or
banging it-against hard objects may cause cracking or
fragmentation.

(5) CMOS LSIS are equipped in this medule,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)

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 {(dealcchol or deoxym) to prevent change polarizer
color owing to gas.
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Note 1. €6 RAM is character generator RAM in which user-definable character
patterns are stared.

Note 2. X mark: prohibition of input

*1 High-order *2 Low-order
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(Features)

_LHI6X21A_

1. Overvicw
The LMIOXZ21A, dot-malrix LCD unil consists of a 5 x 7-dol 16-characler 2-line
dot-matrix LCD pancl, LCD driver, controller LSI and yel Jow green backlight LED
fabricated on a single PCB. Incorporaling mask ROM-based character gencralor
anddisplay data RAM in the controller LSI, the unit can efficiently gispiay
Lhe desired characters under microprocessor control. LCD is posil jve Lype.

(1) The LCD of the unit is STHC(Super Twisted High Conlrast) yellow green
transmissive type.

(2) low power consumption with the dot-matrix LCD panel and cMos LS!. Buitt-in
backlight LED with high Iluminance and stable radiation.

(3) Thin, lightweight design permits easy installa tioninavarictyofl
cquipment.

(4) Allowing for being connected at general-purpose CMOS signallevel, Lhe untld
can be casily interfaced to a microprocessor with common 4-bit and 8-bil
parallel inpuls and oulpuls.

(5) Buil L-in character generator ROM and RAM, and display dala RAM:

Character genecrator ROM
160 different 5 x 7 dol-malrix character patterns
(Alphanumeric and symbols)
Character generator RAM
8 different wuser programmed 5 x 7 dot-matrix palterns
Display daLa RAM
80 x 8 bils

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

(7) Buil |_in reset circuit is triggered at power ON.
(For the operating conditions, refer Lo Lhc separale user’'s manual
"Dol-Matrix LcD Units with buil t-in controllers".)

(8) The unit operales from a single 5V power supply.

* As Lo the pack ing,refer Lo the separate

“"COMMON PACKING SPECIFICATION FOR LMI6255 serics".
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2. Construction and Outline

Construction : 5 x 7 doels + cursor,
unit (Built-in Yellow-green backlight
Outline See Fig. 1.

Interface signals See Table 5.

Characler pattern details Sce Iig. 7.

Character codes See Table 9.

There shall be no scratches, stains, chips,

drawbacks that may affect the display function.

distortions and

16-character 2-line dot-malrix display

LED,posilive type)

other external

environmental lemperature.

Rejection criteria shall be noted in Inspection Standard (S-U-009).
3. Mechanical Specifications
Table |
Parameter Specification Unit, ~
Qutline dimensions 84(W) X 44(H) X16 MAX(D) mm__
Effective display area i6l(W) X 15.8(11) 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) mm _
Dot size 0.56(W) X 0.66(11) mm_ -
Dot spacing 0.04 mm
Character color * Dark blue o i
Backlight color Yellow green a
Weight Approx. 40 I
* Due to the characteristics of the LC Material, the color vary wilh
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Electrical Specifications
4.1 Absolute maximum ratings
_Table 2
Parameter | Symbol 1 Min. | Max. Unit _Remark
Supply voltage (Logic) Vpp -Vss | -0.3 +6.5 Vv o
Supply voltage (LCD drive) Vo -Vss 0 +6.5 v VDD;JG.—
Supply current (Backlight LED) ILED 240 mA 'l'z\=2?>:E-
Input voltage VIN -0.3 [ Vpp+0.3 v
Storage temperature Tstg -25 +70 C o
Operating temperature Topr 0 +50 C
Reverse voltage (Backlight LED)| Vi gp-Viss | -8 - v
4.2 Electrical characteristics
Table 3 (Ta = 25C)
Parameter Symbol Min. | Typ. [ Max. | Unit Conditiczn_ )
Supply voltage(Logic) Vpp-Yss 4.75 | 5.0 [ 5.25 v )
Supply voltage(LCD drive) Vg -Vsg 0.65° v _"\'/b'[;és.ov
Input voltage "L VIL -0.3 0.6 v
"H Vin 2.2 Vop ]
Outpul voltage m Lo VoL - 0.4 v Ig=1.2mA
N Vo 2.4 v | -1gi=0.205mA
Input lecakage current I { ph B
Internal oscillating frequency | fosc 250 Kliz
Supply current Ipp 1.6 | 2.2 mA | Vpp=3V, V=0V
TLED 120 180 mA VH.;D—VLSS_JS—..‘O‘V"*
Power dissipation Pd 608 911 nW V])D=5Vv V():OV
VILED-VI,§5=5 -0V
Supply voltage (Backlight LED) |V|gp-Viss 4.75 [5.0 5.25 v‘——_ T

*

Note.

After over 30 minutes since backlight beginlighting.
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4.3 Timing characteristics
Table 4
Vpp=5.0V£ 5%
Ta =0~50C
Parameter Symbol Min. Typ . Max . Unit
Enable cycle time LeyeR 1000 - - _n\ )
Enable pulse width PREN ' 450 o - ns
Enadle risce/fall {ime Lgpy UES - - 25 ns
K, R/W setup Lime Lps 140 R Y
Address hold Lime LAN 10 - ns
Pata sctup time Lpsw 195 D s
Data delay time LDDR 320 ns
Data hold time{write) ty 10 - " ns
" Data hold Lime(read) LDIIR 20 - | ns
Timing chart: Sce Fig. 1.
4.4 Interface signals
Table 5
‘Pin No.| Symbol Descriplion Cour-lnoclim-\m o __ B
l Vgs Ground potential GND ov
2 Voo Power supply +5V o
3 Vo Contrasl adjustment Adjust the conlrast by changinglhe
voltage supply voltage from QV to SV.
4 KS Register sclect signal Control signal inpuls -
b) R/W Read/write sclecl signal (For dectails, sceseclionband 7 )
6 E Operation(data read/wrilc
enable signal)
~ 7 DB, Code 1/0 dalLa LSB DaLa bus line
8 LB, Code 1/0 daLa 2nd bit DB, may also be used to check the
9 DB, Code 1/0 daLa 3rd bit busy flag.
10 nB, Code 1/0°data 4Lh bijl
I Db, Code 1/0 data S5th bit Lines DBo~DB; arc nol used when
12 DB, Code 1/0 data 6Lh bit interfacing wilh a 4-bit
13 DB Code 1/0 daLa 7th bit microprocessor. (For deltails,
14 DB, Code 1/0 data MSB see section 6 and 7.)
5 "LED Power supply{(+) 5V power supplybetween
Ih ~ Viss Power supply (-) Vign and  Vigg.
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Fig. 1 Timing Chart






