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l.Ovewiew

The LM161556,  dot-matrix LCD module consists of a combination of

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

and controller LSI mounted on a single P.C.B.

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 an a single P.C.B., the

module is very thin for ease of tacking into appliances.

Allowing for being connectsd ac general-purpose ~OS signal

level , the module can be easil ;J interfaced to a microcomputer

with cortunon 4-bit and 8-’bit parallel inputs and outputs.

Internal characte~ generator RCM and RAM and display data RAM:

Character generator RCM-

5 X 7 dots, 160 kinds of characters

(alphanumeric and s~ols)

Character generator ~Y-

5 X 7 dots, 8 characters

(write capability by program)

Display data RAM-

80 X 8 bits

Extensive instruction set:

Display clear, cursor home, display ON/OFF, cursor ON/OFF,

character blink, cursor shift, and display shift.

Internal automatic reset circuit at power-on.

Refer to the separated users manual for the operating

conditions .

Since the module oparates 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 LM16155 series”.
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2. Construction and Outline

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

dot-matrix display module

Outline : See Fig.’7.

l-line

Interface signals

Character pattern

Character codes :

There shall be no

See Table 5.

details : See Fig.7.

See Table 8.

scratc~.es, stains, chips, distortions and

other external drawback~

Rejection criteria shall

(S-A-082) .

that may

be noted

3.Mechanical Specifications

affect the display function.

in Inspection Standard

Parameter Sgeci5icatisn \ Unit
J

Outline dimensions 180(w) x 36(H) x 11 M(D) Imm

Effective display area 64.5(w) X 13.8(H) Imll

Disnlav format IIS characters x I line 1-

Character format 5 X 7 dots ‘~ith cursor 1-
Character size 3.07(w) x 5.73 (H)(5 X 7 dots)

Dot size 0.55(W) X 0.75(H) :1
lDot snacina 10.08 Imnl
Character color * Dark blue 1-
Backliaht  color white —

Weight’ Approx. 25 9 “
* Due to characteristics of the LC Material, the color vary with

environmental temperature.

.
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4.Electrical Specifications

4.1 Absolute maximum ratings

Table 2

Parameter Symbo 1 Min. Max. Unit Remark

Supply voltage(Logic) VDD-VSS -0.3 7 v

Supply voltage(LCD drive) VDD-VO o 13.5 v

Input voltage VIN -0.3 VDD+(I .3 v

Storage temperature Tstg -25 70 “c
:

Operating temperature . Topr o 50 “c

4.2 Electrical characteristics

Table 3

Parmeter S*O 1 Min. I n. I Max. lUnit! Condition

Supply voltage(Logic) VDD-VSS 4.75 5 5.25 / V

Supply voltage Vo -Vss 1 ~J VDD=5V
(LCD drive)

Input voltage “ L “ VIL -0.3 - v

“H” I VIH 2.2 - I :: v

output “L” ! VOL I -! - 0.4 ‘J l~cL=l-2~
volt age “ H “ VOH 2.4 - ‘J -IOH=O.205ti

In?ut leakage current IIL -1- 1 @

Internal oscillating fosc 250 KHz
freqency

Supply current IDD 1.5 2 mA VDD=5V
(Logic circuit) Vo =0’J

Power dissipation Pd 7.5 10 mW

‘&
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4.3 Timing characteristics

Table 4

VDD=5.0V*5%

Ta.o-500C
r

Parameter Symbo 1 Min. TYP. Max. Unit

Enable cycle time tcycE 1000 .- ns

Enable pulse width Pm 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 tDW’” 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.
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4.4 Interface signals

Table 5

Pin No. Symbo 1 Description Connection

1 Vss Ground potential GND : OV

2 VDD Power supply + 5V

3 Vo Contrast adjustment Adjust the contrast by
voltage changing the Supply voltage

from OV to 5V.
:

4 RS Register sel~ct signal Control signal inputs

5 R/W Read/write select si~al (For details, see section 6

6
and7.)

E Operation(data reati/wite
enable signal)

7 DE30 lCocie 1/0 data LS3 Data bus line

8 DBI lCode 1/0 data 2nd bit :DB7 may also be used to

9
check the busy flag.

DB2 Code 1/0 data 3rd bit :Lines DBO-DB3 are not
10 DB3 lCode 1/0 data 4th bit used when interfacing wit~~

11 DB4 Code 1/0 data 5th bit a 4-bit microprocessor.

12
(For details, see section

DB5 Code 1/0 data 6th bit 6and7.)

13 DB6 Code 1/0 data 7th bit

14 DB7 Code 1/0 data MSa

4.5 Recommendable connector

Usable connector Correspondable Manufacturer
connector

W-P5014 W-F1914 Showa Musenkogyo K.K.

5267-14A, 5264-14 Mo 1 ex

FCN-724PO14-AU/S FCN-723JO14/l Fuj itsu

65507-114 6539-023 BergL

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

< tAS >

R/W VIL VIL,

<
PWEH

Y @f

~VIH ““ VIH

VIL 7 VIL c

e < tDSW >

VIX >

DBO -7 Valid data

E

k tcvcE J

RS

R/W

E

DBO -7

rVIL
Valid data

tCYCE J
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5. Optical Characteristics

5.1 Table 6 shows

drive voltage
e=~~” .

the optical characteristics when LCD

is adjusted to the maximum contrast in

Table 6

(Ta=25”C)

Parameter symbol Condition Min. Typ. ]Max. Unit Remark

@,-e, d=o” CC122.O 30 -1- dar. Note 1e, “ 3.,<e2 –
CO=2 .0 - - 15 dgr. Note 1

Viewing angle
$2 40 - -

d- 81  d45° C022.O 301 - [ - dgr. Note 1

3,
315°

e,<e2 CO=2 .0 - - 20 dgr . Note 1
. I I

Contrast ratio Ca 19=15” 213~-! ! Note 2

Response Rise . 6=15” 1 - 150 I 300 MS lNote3
time n=~~~ I :1 e=lso 7nn I Ann ms lNn+e7---- , , -- , -- - .- - ..- , -----  - ,

Note 1) The viewing angle range is

@=180”
/ \

@=270= \

\

defined as shown below.

+mgl~s el ,ez and~ shall fall
within the range over which

the displayed character can

be read.

@=90”

/
\

‘4=0”

Viewing

direction
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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.

Photo-detector output voltage with

Contrast ratio=
non-select waveform being aPDlied

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.

I Note 3)
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Light source

(+

30
.

Projeccor
.
‘. i

,. \

Noml

line

6

Photo-detector

1;

L15” f’/

4:45” ;/’

‘../
r’‘...[

Polarizers LCD pmel
,.,, ,// ./ ./, ,.// //<,,//,/////,  ../ Reflector

Drive waveform

Voltage
applied
to LCD
cell

r
Ov--rl-nl

_.1

+

non-select
+wavefo Select

Response waveform

Photo-
detector

T :+

1 00%
10%

output

Tr
< x

f

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

Rise time
Decay time

tr

td
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6.Pin Description

l)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 re9isters: instructions

register (IR) and data~register (DR) -

RS pin selects these registers. IR Seines to store instruction

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

for display data. N (DD w), character generator ~ (CG

RAM); DR serves to temporarily store data to be written into

DD RAM and CG RAM.

“o”: Instruction register (write)

Busy f~ag registsr; address counter (read)

“l”: Data rsgister (read/writs)

3)R/W Pin

Read or write selection signal pin.

“o”: Write

“l”: Read

4)E Pin

Data read or write operation enable si9nal Pin-

5)DBO~7 Pins

Tri.-state bidirectional data bus pins- The bus allows data to

be transmitted to or received from the external circuit. DB7
serves also as busy flag output. tien the unit is interfaced

to a microcomputer with 4-bit parallel outputs, DBO-3 Pins

are not used.

6)vO Pin

Viewing angle

input voltage

LCD driver.

is varied and contrast is adjusted by changing

between +5V-OV by applying bias Volta9e to the
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:nstruccion

)isplay clear

)isplay/
:usor home

~try mode set

)isplay ON/OFF

)isplay/

:ursor shift

Uction set

:G  W

Lddress  set

DRAM
ddress set

Usy
lagladdress
ouncer read

Z M/DD RAN
ata write

G MIDD M
ata read

Code

m

R/W DB7 DB6 DES DB4 DB3 DB2 DBI DBO

o 0 0 0 0 0 0 0 1 “*
>

0 0 0 0 0 0 0 ‘“ 1 I/D s

,, 1 1

0 0 0 0 0 0 1 D c 3

0 0 0 0 0 I 1 SIC R/L * *

o 01010 I IDLI Ilo I * 1 *
1 I I

o 0 0 1 ACG

(1

o 0 1’ aDD

o 1 BF Ac

1 0 I Write data

[ 1

1 1 Read data

Function

Clear entire display area,
restore display from shi~t, and

load address counter with DD W
address 00H.

Restore display from shift and
load address counter with DD M
address 00H.

Specify cursor advance direction
and display shifz mode.
This operation takes placa afzer
each data tzansfsr.

S p e c i f y  at:%-zati~n of display
(D) , cursor(C) , and blltiir.g  of
character ac c’~rsor pO.SiCiOn(BI

s h i f t  display  or ~ove c~sor.

Set Interface data length.

Load the address counter with a
CG W adderss. Subse~ent  data
is CG .w data.

Load c.he adc?ress  councer ‘Jir.h  a
DG w adderss.  SUbseqent  data
Ls DD F.AM data.

Xead busy fla9(BF) and concsn~~
of address counter

flrlte data co CG M or DD M.

%ead data fnom CG RAM or DD R&Y.

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

cursor position cursor position
blinks unblinks.
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Rf

RS,R/W,3 “ I ICI

Scan signal

Scar signal

LCD panel
8

16 characters x 1 lines

;

Display signal

DBO -7

LCD drive bias voltage

IDD
VDD

Bias voltage
V o  “—~ generator -

Vs s
+

circuit

Note: Rf is an internal oscillating
resistor
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The display address is as follows when the display

is not shifted.

The 2nd line’s 8 characters in logic correspond to

the 1st line’s right half 8 characters in display

because this module is driven by 1/16 duty.

:
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PINf and PIN3
Details

(s=10/1)

i 5s”s ‘.’

u

27 3,J7

Pin No.
Display  Signs:

1

Fig. 7 Unit Out
Pi? Conr ‘ .

- --- ?0 SC
;line Dimensions and


