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1. Qverview
The 1LM162551, dot-matrix LCD nodul e consists of a conbination 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
ROW based character generator and display data RAM in the
controller LSI, the nodule is capable of efficiently displaying
the desired characters under microconputer control.

(Feat ures)

(1) Power dissipation is extrenely |ow because of the dot-natrix
LCD panel and CMOS LSI.
(2) Wth 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
| evel, the nodule can be easily interfaced to a m croconputer
with common 4-bit and 8-bit parallel inputs and outputs.
(4 Internal character generator ROM and RAM and display data RAM
Character generator ROWM
5 X 7 dots,160 kinds of characters
(al phanuneric and symbols)
Character generator ~-
5 X 7 dots, 8 characters
(wite capability by program
Di spl ay data RAM
80X 8 bhits
(5) Extensive instruction set:
Display clear, Cursor hone, Display OV 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
condi tions.
(7) Since the nodul e operates froma single 5vpower supply,it
provides highly stable display over a w de range of
t enper at ur e.

* As to the packing, refer to the separate
“ COMMON PACKI NG SPECI FI CATI ON FOR LML6255 series”.
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2. nstruction an tlin
Construction : 5 X 7 dots + cursor, 16-character 2-lines
dot-matrix LCD nodul e
Qutline : 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 and
ot her external drawbacks that nay affect the display function.
Rejection criteria shall be noted in Inspection Standard
(S-A-082).

3.Mechanical Specifications

Table 1

Par anet er Speci fication Uni t
Qutline dinensions 84(W X 44(H X 11 MAX(D) mm
Ef fective display area 61(w) X 15.8(H mm
Di splay fornat 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) o
Dot size 0.56 (W) X 0.66(H) mm
Dot spaci ng 0.04 nun
Character color Dark bl ue
Background col or VWi te
\éi ght Approx. 28 9
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4.Electrical Specifications
4.1 Absolute maxi mum ratings
Table 2
Par amet er synbol Mn. Max . Uni t Remarik
Suppl y voltage(Logic) VDD- VSS -0.3 +6. 5 Vv
Supply voltage(rcp drive) V0-VSS 0 +6.5 vV |vDD>vs
| nput vol tage | VIN | -0.3 | vDD+0.3 v j
Storage tenperature Tstg -25 +70 “c
Qperating tenperature Topr 0 +50 “c
4.2 Electrical characteristics
Table 3 (Ta=25"C,
Parameter Symbo 1 Mn. TyD - Max. Uni:| Conditiora T
Suppl y voltage(Logic) VDDVSS | 4.75 5 5.25 v
Supply vol t age Vo -Vss i 1 o v VDD=5V
(LCD darive)
I nput vol tage tL VI'L -0.3 - 0.6 v
"H" VIH 2.2 VDD v
out put ‘L VOL 0.4 v IOL=1.2mz
vol tage “H VOH 2.4 i V | -IOH=0.20%=
I nput | eakage current 1L 1 uz
Internal oscillating fosc ) 250 ) KHz
frequency
Supply current (Logic) 1DD 1.6 2.2 ma VDD= sv
Power di ssi pation ; Pd a 11 W Vo=ov
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4.3 Timing characteristics

Table 4
vDD=5.0vis%
Ta=0~50"C
Par anmet er Symbo 1 M n. TYD. Max . Uni t
Enabl e cycle tine tcycE 1000 ns
Enabl e pulse width PWEH 450 ns
Enable rise/fall time tEr, tEf 25 ns
RS,R/W setup tinme tAS 140 ns
Address hold tine t AH 10 ns
Data setup tine t DSW 195 o ns
Data delay tine t DDR 320 ns
Data hold time(wite) tH 10 ns
Data hol d time(read) t DHR 20 ns
Tim ng chart: See Fig.l.
4.4 Pin Connections
Table 5
| Pin No. | symbol | Descri ption \ Connecti on
| 1 iVSS lcround Pot ent i al e, ov
2 vbp |Power supply (Logic) +Sv power supply
3 Vo Contrast adj ust nent Adj ust contrast by supplying
vo 1 tage 0~sv.
4 RS Regi ster select pin Control signal inputs
5 R'W |Read/write pin (For details, refer to
: Paragraph 6 and 7.)
6 E Enable pin
7 DBO |[Code 1/0 data LSB Data bus line
: pBL |Code 1/0 data 2nd bit :O'?E;utd"“b' es as busy flag
g DB2 |Code 1/0 data 3rd bit :When the nodule is interfaced
10 DB 3 Code 1/0 data 4th bit to a mcroconputer with 4-bit
11 DBA4 Code 1/0 data 5th bit paral | el outputs,pins DBO~ DB3
: are not used.
12 0B 5 Code 1/0 data 6th bit (For details,refer toO 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 Recommendabl e connector

Usabl e connect or

Cor r espondabl e

Manuf act ur er

connect or
W-P5014 W-F1914 Showa Musen
Koavo K.K.
5267- 14A 5264- 14 M lex
FCN- 724P014- AU/ S FCN-723J014/1 Fuj itsu
65507- 114 6539- 023 Berg

*FCN-723J014/1 and 6539-023

are exchangeabl e.
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Write Q ry
{yIH VIH A
RS >§\VTL YIT, ><
t
tAS
R'W Y\ VIL VIL /
PWEH
euf
E VIiH Y a——
VIL 7/ VI L \c VIL
SEDS e t DSW tH
VI H . *x /VIH
DBO ~7 VILX Valid data ’><VIL
k tcveE
Read Operation
VIH VIH
RS >d-\VIL VIL ><
tAS =
r4 \
RIW VIH VI H \
PWEH eV e c
“ ¢ VI'H VIHT /
E VIL 7 - VIL\; VIL
t Er 5| e D
VUH " ATOH
DBO ~7 VOLX Valid data ><mL
tCYCE N|
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S.Optical Characteristics
Table 6 VDD-VO0=4.0V
Ta=25°C
Par anet er synbol Condi ti on Mn. |Typ.|Max. |Unit |Remark
0,-6, 2:0; Co22.0 30 ) - dgr . | Note 1
6, % o o - - 15 | dgr . | Note 1
View ng angle %, 20
range 62‘61 ¢=45: Co22.0 30 - - dor . Note 1
o o7 - - d Note 1
; 6,8, |c0=2 -0 - 20 . e
8, 45 ' '
Contrast ratio co 015" 2 3 - — | Note 2
Response  |Rise tr 6=15° 150 | 300 | ms | Note 3
time Decay td 9=15° 200 | 400 | ms | Note 3
Note 1) The viewi ng angle range may be defined as shown bel ow
82 *Angl es 61 .82 andg shal |l fal
& within the range over which
/ \ the displayed character can
be read.
:\;\ ¢$=90°
1o
\ -
\\ ¢=0.
Vi ewi ng
direction

Fig.2 Definition of viewing angle
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Note 2)

Note 3)

Contrast ratio is defined as foll ows:
When input signal is applied to the nodule to select

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

Phot o- det ect or out put voltage with
non-sel ect wavef orm being appl i ed
Phot o- det ect or output voltage wth

sel ect waveform being applied

Contrast ratio=

When input signal for selecting or non-selecting the dots

to be measured are applied using the optica
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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Nor mal
Li ght source line

—6)

Proj ect or

Pol ari zers —

Drive waveform

11

Non- sel ect

Vol tage
applied
to LCD

cel |

<waveforms|¢

Response waveform

Phot o-
det ect or 160%
out put

\LW%

N

SRR

Serect waveform)

/l\

Fig.4 Definition of Response Time

&e—— wavef orm—>

Phot o- det ect or

LCD cell

Ref | ect or

Non-select

90%

12

[rr :Rise tinme

%4 :Decay tine
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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 nodul e.

2) RS Pin
The controller LSl contains two 8-bit registers; instructions
register (IR) and data register (DR
RS pin selects these resisters. |R serves to store instruction
codes for display clear, shift,etc.and address information for
di splay data RAM (DD RAM), character generator RAM (CG RAM; DR
seines to temporarily store data to be witten into bb RAM and

CG RAM.
" 0 " :Instruction register (wite)
Busy flag register;address counter (read
“ 1" :Data register (read/wite)
3) RRWPin
Read or wite selection signal Pin
“0" :Wite
“ 1% : Read
4 E Pin

Data read or wite operation enable signal pin.

5 DBO~DB7 Pins
Tri-state hi-directional data bus pins.The bus allows data to
be transmtted to or received fromthe external circuit. DB7
serves also as busy flag output. Wien the nodule is interfaced
to a mcroconputer with 4-bit parallel outputs, DBO~DB3 pins
are not used.

6) Vo Pin
Viewing angle is varied and contrast is adjusted by
changi ng input voltage between +5v~0v by applying bias voltage
to the LCD driver.
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7. Instruction Set
Table 7
I nstruction Code Function
RS |[i/w |DB7 |DB6 |DBS |DB4 |DB3 (pB2 |DB1 [DBO

Display clear 0 0[]0 [0 o 0 |o |1 [Cear entire display area,
restore display fromshift, and
| oad address counter with DD RAM
addr ess O0OH.

Di spl ay/ 0 |o 0 0 0| o 0 | 1 * |Restore display from shift and

cursor hone | oad address counter with DD RAM
address OCH.

Entry node set 0 010101 o 1 |I/D| S |sSpecify cursor advance direction
and display shift node.

This operation takes place after
each data transfer.

Di splay OV OFF 0 0 0 0 0 0 D| ¢ | B |Specify activation of display
(D), cursor(C), and blinking of
character at cursor position(B).

Displlay/ oo [0 [O0]O0]| 1 |s/clrRL|?* + |Shift display or nove cursor.

cursor shift

Function set e} 0 0 1 | DL 0 * + |1Set interface data Iength.

CG RAM 0 1 ACG Load the address counter with a

address set CG RAaM address. Subsequent data
is CG RaM dat a.

DD RAM 0 1 ADD Load the address counter with a

address set ¢G RAM address. Subsequent data
is DD RAM dat a.

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

flag/ address of address counter.

counter read

CG RAM/DD RAM 1 Wite data Wite data to CG RAM or DD RAM

data wite

CG RaM/DD RAM 1 Read data Read data from CGRAM or DD RAM

data read

I/D=1:Increment

S Ol shift display

D =1:pisplay ON

C =1:Cursor ON

B

=1:Character at
cursor
blinks .

position

I/D=0:Decrement

w O Ow

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

s/c=1:shift displ ay
R/L=1:Shift right

DL=1:8-bilt

BF=1:During i nternal

operation

S/ C=Q Move cursor
R/L=0:Shift | eft

DL =0:4-bit
BF =0 End of Internal
operation
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3e L 16 LCD panel
an signal
16 characters x 2 lines
N PN
RE
lj\/\,-] Disp |ay |igmal
TORLED Display sigrml
slisggmal 3
RS,R/W,E
IC1l
S 4 IC2
sigmnel 8
Display data
DBO ~7 + timing signal
LCD drive bias voltage
IDD , . : . .
VDD — > , Note: Rf is an internal oscillating
- Bias voltage resi st or
Vo —3 gener at or
Vss > circuit
Fig.§ Rlock Di

IC1:HD44780UA (HI TACHI)

| C2: MBVB259( OKI )
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00H |{o1u||o2H|------""-"""-"---""---"------ oDH | [oEH | |OFH
404 | |41 |[42H | -~ -----mmm e 4DH | |4EH | |4FH

Fig.6 Display Address (When the display is not shifted)
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8.Precautions

8.1 Angle when installing the nodul e
This nodule’s viewing angle is illustrated in Fig.2.
61 < viewing range <82
(For the specific values of 81, 82,refer to the Table 6.)
Pl ease consider the optinmum view ng conditions according to the
pur pose when installing the nodule.

8.2 Handi ng cautions

This module is installed using nounting 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 twi st or bend.

A transparent acrylic resin board or other type of protective
panel should be attached to the front of the nodule to protect
t he 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
mount i ng LCD nodul e.

(2 If the surface of the LCD cells need to be cleaned,wipe
it swftly with cotton or other soft cloth. If still not
conpletely clear,blow on it and wi pe

(3) Water droplets,etc.must be wiped off imediately since

‘they may cause color changes, staining,etc.if remained for
a long tine.

(4) Since LCD is nade of grass plates, dropping the nmodul e or
banging it.against hard objects may cause cracking or
fragmentati on.

(5 CMOS LSIS are equipped in this module,so care nust be
taken to avoid the electric static charge,by earthing
human body, etc.Take the fol |l owi ng measures, to protect the
modul e from the electric discharge via nounting tabs from
the main systemelectrifies with static electricity.
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8.4 Notes

8.5 Ohers
(1)

(2)

on operation
The nodul e should be driven according to the specified
ratings to avoid nalfunction of permanent danmage.

Avoid to expose the nodule to the direct sun-light,strong
ultra-violet light,etc.for a long tine.

If stored at tenperatures below specified storage
temperature,the LC may freeze and be deteriorated. If
storage tenperature exceed the specified rating,the

nol ecul ar 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

t enper at ure.

[f the LCD panel is removed fromthe LCD module,it may
cause the poor contact. So please avoid to dismantle the
modul e.

Don’t use any naterials which enmt follow ng gas from
epoxy resin(amines hardener) and silicon adhesive

agent (dealcohol or deoxym) to prevent change polarizer
color owing to gas.
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Note 1. CG RAM is character gemerator RAM in whi ch user-definable character
patterns are stared.

Note 2. X mazk: prohibicion of input

*1 High-order *2 Low-order
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1. Overvicw
The LMIOX21A, dot-malrix LCD unil consists of a 5 x 7-dol I6-characlter 2-line

(1)

@

(€))

4

G

™

(8)
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dot-matrix LCD panecl, LCD driver, controller LSI and yecl low green backlight LED
fabricated on a single PCB. Incorporaling mask ROM-based character gencrator
anddisplay data RAM in the controller LSI, the unit can cfficiently display

Lhe desired characters under microprocessor control. LCD is POSIl jye Lype.

(Features)

The LCD Of the unit is STHC(Super Twisted High Contrast) yellow green
transmissive type.

l.ow power consumption with the dot-matrix LCD panel and cMOS LSI1. Built-in
backlight LED with high 1luminance and stable radiation.

Thin, lightweight design permits easy installa tionin avarictyofl
cquipment.

Allowing Tor being connecled at general-purpose CMOS signallevel, the unit

can be casily interfaced to a microprocessor wilh common 4-bit and 8-bil
parallel inpuls and oulputs.

Buil L-in character geﬁcrator ROM and RAM, and display dala RAM:
Character gencrator ROM
160 different 5 x 7 dot-malrix characler patterns
(Alphanumeric and symbols)
Character generator RAM
8 different user programmed 5 x 7 dot-matrix paltlerns
Display daLa RAM
80 x 8 bils

Numerous instructions
Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Blink

character, Cursor shift, Display shiflt

Buil _-in resel circuit is triggered at power ON.

(For the operating conditions, refer Lo Lhc scparalc user’s manual
"DoL-Matrix LcD Units with buil t-jn controllers".)

The unil operatles from a single 5Y power supply.

As Lo the pack ing,refer to the separale

"COMMON PACKING SPECIFICATION FOR LMI6255 serics™.
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2. Construction and Outline
Construction : 5 x 7 dols + cursor, l16-character 2-line dot-malrix display
unit (Built-in Yellow-green backlight LED,posilive type)
Outline : See Fig. 1.
Interface signals : Sce Table 5.
Characler pattern details : Sce 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).
3. Mechanical Specifications
Table |

Paramecler Specification Unit 4_——
Oulline dimensions 84(W) X 44 (H) X16 MAX(D) o
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 3
Dol size 0.56(W) X 0.66(11) mo
Dot spacing 0.04 mm
Character color * Dark blue L -
Backlight color Yellow green a
Weight Approx. 40 8 N

* Due to the characteristics of the LC Material, the color vary wilh

environmental Ltemperaturce.
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Note.

After

over 30 minutes since backlight begintighting.
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4. Electrical Specifications
4.1 Absolute maximum ratings
_Table 2
Parameter | Symbol ‘ Min. | Max. Unit _Remark
Supply voltage (Logic) Vpp -VYss | -0.3 +6.5 Vv o
Supply voltage (LCD drive) Vo -Vss 0 +6.5 Vv VDD;\T(;—
Supply current (Backlight LED) ILED 240 mA Ta=2?>“°€‘,d
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)| VLED-VLSS -5 - Vv
4.2 Electrical characteristics
Table 3 (Ta = 25°C)
Parameter Symbol Min. | Typ. | Max. | Unit Conditic_)n_
Supply voltage(Logic) Vpp-Yss 4.75| 5.0 | 525 | Vv |
Supply voltage(LCD drive) Vg -Vsg 0.65’ V| vpps5.0v
Input voltage "L ViL -0.3 0.6 v
"0 Vin 2.2 Vop v
Output voltage mobow VoL - 0.4 v Iogp=1.2mA
1 Vo 2.4 V| -1g)=0.205mA
Inpul lcakage current I { pA B
Internal oscillating frequency | fosc 250 Kliz
Supply current Ipp 1.6 2.2 mA | Vpp=oV, V=0V
TLED 120 180 mA VH.;D—VLSS_JS—...(JI\/"“
Power dissipation Pd 608 911 mW Vpp=3V, Vg=0V
VILED-VI§s=5 -0V
Supply voltage (Backlight LED) |[V|gp-VYiss 4.75 [5.0 5.25 v—— o
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4.3 Timing characleristics

Table 4
Vpp=5.0V+ 5%
Ta =0~ 50T
Parameter Symbol Min. Typ . Max . Pnit
Enable cycle time LeycE 1000 - - _n\
Enable pulse width PRE} l 450 LT - Ths
Enadle rise/fall {ime N - - 25 ns
KS, R/W setup Lime LAS 140 - - ns
Address hold Lime LAl 10 - _ ns
Dala selup time Lpsy 195 B s
Data delay time LoDR 320 ns
Data hold time(write) ty 1o - ~ns
" Data hold time(read) LDIIR 20 - | ns
Timing charl: Sce Fig. 1.
4.4 Interface signals
Table 5
‘Pin No.| Symbol Description C-.o‘r-lnoctio.lr- o -_ ~
! Vg Ground potential GND : OV
2 Vbbp Power supply +5V o
3 Vo Contrast adjustmentl Adjust the contrasl by chanpgingthe
voltage supply voltage from OV to 5V.
4 KS Register sclecl signal Control signal ——i—npuls -
5 R/W Read/write sclect signal (For dctails, scesectionband 7 .)
6 E Operation{data read/wrilLc

enable signal)

~ 7 DB, Code 1/0 daLa LSB DaLa bus line
8 LB, Code I/0 daLa 2nd bit DB, may also be used to check lhe
9 Ny, Code 1/0 daLa 3rd bit busy flag.
10 DB, Code I/0°dala 4Lh bit
1 Db, Code 1/0 data 5th bit Lines DBe~DB; arc not used when
12 DB, Code 1/0 data 6Lh bit interfacing with a &4-bit
13 DB Code 1/0 dala 7Lh bit microprocessor. (For details,
14 DB, Code 1/0 data MSB see section 6 and 7.)
15 <LED Power supply(+) 5V power supplybetween

b V1SS Power supply (=) Vigp and Vg
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Wite Operation

-L— ViR VIH
RS
- VIL ViLg
tAs LA
R'W SrVIL 741_.
l B PWEH > | ¢
— «—Ef
E ZLVIH VIH A&JA, /
£ VL ViL | Shp
tEI < CDSW > ‘tH;
VIH {4 dat N~/ VIH
DBo vDBy LVall ava 7T ViL
< teveE -
Read Operation
£ Vi VIH I
RS v
cViIL IL -
t t
.y -
RW 7 IH \| H
PWEY (| | tAH
—f f—
t /~
/7LVIH VIH —\\ Ef
E AL = V1L +ViL
- - t
E—E—f—> -— . DH,
DBo DBy [ Vo Valid - voit]
L VoL  data. VOL—,Z<
LcycE -

A

Fig.

1 Timing Chart




