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1.Qverview
The LM161556, dot-matrix LCD module consists of a conbination of
a5 X 7-dot 16-character |-line dot-matrix LCD panel, LCD driver
and controller LSI mounted on a single P.C.B.
I ncorporating nmask ROM based character generator and display data
rRaMin the controller LSI, the nodule is capable of efficiently
di spl aying the desired characters under m crocomnmputer control.

AY]

(Features)

(1) Power dissipation is extremely low because of the dot-matrix
LCD panel and CMOS LSI.

(2) Wth the LCD panel and driver mounted on a single P.C.B., the
nodul e is very thin for ease of tacking into appliances.

(3) Allowing for being connectad at general - purpose CMCS signal
level , the npdule can ke easily interfaced to a microconputer
With common 4-bit and 8-bit parallel inputs and outputs.

(4) Internal character generator RCM and rav and display data RAM

Char acter generator RCM
5 X 7 dots, 160 kinds of characters
(al phanuneric and symbols)
Character generator -~Y-
5 X 7 dots, 8 characters
(wite capability by program
Di spl ay data RAM
80 X 8 bits

(5) Extensive instruction set:

Di splay clear, cursor hone, display OV OFF, cursor CN/OFF,
character blink, cursor shift, and display shift.

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

Refer to the separated users manual for the operating
condi tions

(7) Since the nmodul e oparates from a single 5v power supply,
it provides highly stable display over a wi de range of
tenperature.

* As to the packing, refer to the separate

“ COMMON PACKI NG SPECI FI CATI ON FOR LM16155 series”.
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2. Construction and Qutline
Construction : 5 X 7 dots + cursor, 16-character |-line
dot-matrix display nodul e
Qutline : See Fig.7.
Interface signals See Table 5.
Character pattern details : See Fig.7.
Character codes : 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

Tapie 1

Par anet er ‘ Specification 1 Uni t
Qut | ine di mensi ons lso(w) x 36(H) X 11 MAX(D) | mm
Effective display area 64.5(w) X 13.8(H | mm
Display fornat 15 characters X 1 line l -
Character fornmat 5 X 7 dots with cursor | -
Character size 3.07(wW) x 5.73 (#)(5 X 7 dots) mm
Dot size 0.55(W X 0.75(H mm
Dot spacing 10. 08 mm
Character color * Dark bl ue -
Backlight col or White -
Viéi ght’ Approx. 25 9«

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

envi ronnental tenperature.
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4.Electrical Specifications
4.1 Absol ute maximm ratings
Table 2
Par anet er Symbo 1 M n. Max. Uni t Remar k
Supply voltage(Logic) VDD- VSS -0.3 7 v
Supply wvoltage(LCD drive) VDD-VO0 0 13.5 v
| nput vol tage VI N -0.3 VDD+0 . 3 %
Storage tenperature Tstg -25 70 “C
Operating tenperature : Topr 0 50 “C
4.2 Electrical characteristics
Tabls 3 (Ta=25"C)
Parameter Symko 1 Mn. | Tvo.| Max. |uniz ! Condition
Suppl y voltage(Logic) vDD-vss | 4.75 5 5.25 | v
Supply vol tage V0 -Vss 1 v |VCD=5V
(LCD drive)
[ nput vol t age “Lt VIL -0.3 0.6 v
“H VIH 2.2 VDD \Y
out put L VOL ‘ - | - 0.4 V_|icL=1.2mA_____ |
vol't age ik VOH 2.4 | v [-10H=0.205ma
Input | eakage current IIL - - 1 UuA
Internal oscillating fosc 250 KHz
frequency
Supply current IDD 1.5 2 mA |VDD=5v
(Logic circuit) Vo =0v
Power di ssi pation Pd 7.5 10 mW
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4.3 Timng characteristics
Table 4
VDD=5.0vEs%
Ta=0~50C
Par anet er Symbo 1 M n. Tvp. Max. Uni t
Enable cycle tine tcycE 1000 - ns
Enabl e pulse width PWEH 450 ns
Enable rise/fall tine tEr, t Ef 25 ns
RS,R/W setup tine t AS 140 ns
Address hold tine ‘ t AH 10 ns
Data setup tine tDSW~ 195 ns
Data delay tine t DDR 320 ns
Data hol d time(write) tH 10 ns
Data hold time(read) t DHR 20 ns

Timng chart: See Fig.l.
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4.4 Interface signals

Table 5
Pin No. Symbo 1 Descri ption Connection

1 Vss |Ground potential oo Y
2 VDD  |Power supply + 5V
3 Vo Contrast adj ust ment Adj ust the contrast by

vol tage changing the Supply voltage

. fromOV to 5V.
4 RS Regi ster select signal Control signal inputs
5 R'W |Read/wite select sigral (Foa7d§talls, see section 6
and7.

6 E Operation(data read/write

enabl e signal)
7 DBO |Code 1/0 data LSB Data bus line
8 DB1 lcode 1/0 data 2nd bit :DB7 may also be used to

‘ _ check the busy flag.
9 DB2 Code 1/0 data 3rd bit - Li nes DRBO~DR3 ars not
10 DB3 |Code I/0 data 4th bi:z used when interfacing with
11 DB4 |[Code 1/0 data 5th bit a 4-bit mcroprocessor.

_ (For details, see section

12 DB5 Code I/0 data 6th bit 6 and 7.)
13 DB6 Code 1/0 data 7tx bit
14 DB7 Code I/0 data MsB

4.5 Recommendabl e connect or

Usabl e connector Correspondable Manuf act ur er
connect or
W-PS014 W-F1914 Showa Musenkcgyo K.X.
5267- 14A, 5264- 14 Mo 1 ex
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 OQreration

VIH VIH ><
RS TT, AYARW
£
t AS
R/ W Vi L VIL, /
PVEH ;
E VIH VI H \
VIL 7 ViLl %k VIL
CED S| e t DSW tH
VId . VIH
DBO ~7 VILX Valid data .><er
4 tcycE >

KITH VIH 1
RS ><-\V"’L VII ><
£
tAS
£ yTH VIH
R/ W : \
P PWEH
=3 fe=t
¥ vIin VIH / :
E
VIL z/ VIL\t ¥ VIL
tDDR oH
CEry e
VOH ¢ ] ><VOH
DBO ~7 O Valid data A\ ar
< ECYCE >

Fig.1l Timing Chart
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5. _ Optical Characteristics
5.1 Table 6 shows the optical characteristics when LCD

drive voltage is adjusted to the maxi mum contrast in

6=15° .
Table 6
(Ta=25"C)
Par anet er synhol Condi ti on Mn. |Typ. |Max. | Unit |Remark
8,-0, |9=0° |co22.0 30 - - | dar. | Note 1
<8
8, TR O00R2 .0 - - 15 | dgr. | Note 1
Viewi ng angl e o, 40 ‘ -
range 5,-68, as;;,g; coz2.0 | 30 | - | - |dgr. |[Note 1
g, 6B, |02 -0 - ‘ - ‘ 20 | dgr. | Nete 1
92 45 - -
Contrast ratio Co 6=15° 2 3 - Nota 2
Response Ri se tr 0=15° 1 - 150 | 300 ms | Note 3
tine Nacav , |, rd | 6=15° ZOO\J ano_ | ms, L¥ote |

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

*Angles 81 .82 and¢ shall fal
within the range over which

t he displayed character can

be read.
¢=90
/%
¢=0°
Vi ewi ng
di rection

Fig.2 Definitrion 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 unit to select(turn on)
the LCD dots (pixels) to be neasured in the optical
characteristics test nethod as defined in Fig.3.

Phot o-det ect or out put voltage with
non-sel ect waveform being applied
Phot o-det ect or out put voltage with
sel ect waveform being applied

Contrast ratio=

When input signal for selecting or non-selecting the dots
to be neasured are applied using the optica
characteristics test method shown in rFig.3. The response
characteristics of the photo-detector output are neasured
as shown in Fig.4.
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Light source Nomal

5 l'ine Photo~diettect or

Projector

Pol ari zers

Fig.3 Optical Characteristica Test Method

LCD panel
Refl ector

Drive waveform

[

Vol t age oN— | ’ l ‘ l l
applied

to LCD

cel |

non- sel estt
<« waveforme——Salect waveform———>

Response waveform

A
Phot o-
det ect or Lo J,lO% \
out put

T

e—— waveformm>

non-select

90%

Tr

Td

tr Rise tine
td Decay tinme

Fig.4 Definition of Response Time
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6.Pin Description
1)vDbD and VSS Pins
VDD and VSS pins are for power SUPPLY. VSS pin is grounded, and

VDD pin is supplied with +5v. Each veocltage necessary to drive
LCD is generated in the nodul e.

2)RS Pin
The controller LSI contains two g8-blt registers; instructions
register (IR and data’register (DR) -
RS pin selects these registers. IR serves to store instruction
codes for display clear, shift, etc. and address infornmation
for display data. RaM (ppw), character generator RAM (CG

RAM) ; DR Serves to tenporarily store data to be witten into
DD RAM and CG RAM

IPSIN

0”: Instruction register (wite)

Busy flag register; address counter (read)
Data register (read/wits)

3)R/W Pin
Read or wite selection signal pin.
“0”: Wite
“I": Read
4)E Pin

Data read or wite operation enable signal pin.

5)DBO0~7 Pins
Tri-state bidirectional data bus pins- The bus allows data to
be transnmitted to or received fromthe external circuit. DB7
serves also as busy flag output. when the unit is interfaced

to a microconputer with 4-bit parallel outputs, DBO~3 Pins
are not used.

£)V0 Pin

Viewing angle is varied and contrast is adjusted by changing

i nput vol tage between +5v~0v by applying bias wvoltage to the
LCD driver.
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‘nstruction Code Function

RS |R/W|DB7 |DB6 |DBS |DB4 |DB3 |DB2 [DBL |DBO

yisplay clear 0 0 0 0 0 0l0lo0]aQ0 1 [Clear entire di spl ay area,
restore display from shift, and
| oad address counter with DD RAM
address OOH.

yisplay/ 0 0 0 0 0 00 0| 1 » |Restore display from shift and

:ursor hone b | oad address counter with DD RaM
address OOH.

intry node set 0 0 0 0 0 0 0 | 12 |z/p| s |Specify cursor advance direction
and di splay shifc node.

This operation takes place after
each data transfesr.

Yisplay ON OFF 0 0 0 0 0 0 1 | C 3 |Specify ... of display
(D, cursor(C) , and blinking of
character at cursor position(B)

isplay/ 0 0 0 0 0 ‘ 1 g/¢c RL * * |[shift display or move cursor.

wursor shift

unction set ol oflolol1]oul1]o|* |+ [set Interface data Iength.

'G RAM 0 0 0 1 ACG Load the address counter with a

1ddress set CG RAM adderss. Subsequent data
is CG RaM dat a.

DRAM 0 0 1 ADD Load the address counter with a

ddress set -G RAM adderss. Subsequent data
i{s DD RAM data.

Usy 0 1 | BF AC Read busy flag(BF) and contaents

lag/address >f address counter

ountar read

G RAM/DD RAN 1 0 Wite data Nrite data to CG RAM Or DD RAM.

ata wite

G RAM/DD RAM 1 1 Read data Read data from CG RAM or DD RaM.

ata read

/D=1:Increment I/D=0:Decrement ' s/C=1:Shift display S/C=0:Move cUr sor

=1:shift display S =0:Freeze display R/L=1:Shift right R/L=0:Shift left
=1:Display ON D =0:Display OFF DL=1:8-bit DL =0:4-bit
=1:Cursor ON C =0:Cursor OFF BF=1:During internal BF =0:2nd of internal
=1:Character at B 0:Character at oper ation operation
cursor position cursor position
bl i nks unblinks.




)
—/

scar

si gha

Contro 3
signal

RS,R/W,E

Dacta
signal 8

IC1
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Scan si gnal
LCD panel

16 characters x 1 |ines

AN

<40

Di spl ay signal

DBO ~7

LCD drive bias voltage

| DD

VDD —3.

Vo —
Vss —

Bi as voltage

gener at or

circuit

Note: Rf is an internal
resistor
Fig.5 Block Di

TIcl: ksooksFo0 (SAMSUNG )

oscillating
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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 nodule is driven by 1/16 duty.

poe o b b b b i b oo o o o e 4

AT,

H000000080000000
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Taple 8. Inout Code vs. Character Pattern’

*]1
*2 bit 0000/0010 (0011 {ulu0{0j01]0LLl0|0L12 L0010 (101! 1100110141110 111
4bit
CG i..:: % .'..= | H : '.. sase :':i see . ®
RANM o9 ! o: S | sees .. . asese | o & nee LI *
xxxx0000 (1) =:u‘ ] :-=-= i T .’ nee, Eu‘-
" av Vs | bl rn;; ¥ « ¥
i aIEEn 21 %3 | 2 | es
H 1 ! el - ssyges *
eexx0001 @ | B LA ot i £ HE K L |
1} BTN T ] o l883] 8
(3) o sese suw LI ] EC..O i » HEEH . *
xxxx0010 O S RN . Wl
ssmee L d L. Hatad l:::l e [ 1]
(4) iata l‘.. : ! sesas | 8 [ 3R
xxxx0011 aan® | sess® { S . vee | Poogd | tata
Ll » --. et aeses
o (55 T S e B
xx0100 sana L]
xxxx01 | T *y 23" ) seves - | wh 2s
[ o° sesse H sse
.Gi ™ se . sseag i .:-. : [ ]
xxxx0101 : o° " - K R 3%, 13 -!
l_:. L ] L XX11] asn e 2
o' | e asews | saves | sae . Hbkh
s e t . . -
{7) .l. . .;. ! ’ (L2 17 I - * a
xxxxOllO .l..i .|- l i . |.‘ l .l .i ‘ [YYTY] .ll.E : -:-u
i
:’ ---:- =' » i i LIl l u | sesee | *®2%% | Boewe ] .::‘ } R
(8} * - H ®anet i HER s’ | *"3°° e’ * HIH
xxxx0111 ! '.ui I 2°2 t awy l o' «* |... L.. l= E-
X 3 ] T
0 s e [ ssns | s
w | T el fd e ;.-'.] I
xxxx1000 28 et pe sl 1= | .l' . -'i .’ 1 l.i.l o’ C.=
] see . & . ]
@ | 1 L HEREN g CIRE NI fle8 (3],
xxxx]001 S R T T it R i |53
[ J! 208 L) $ L1} Lx 3] R e » L as
| » - | vy ssces | @# .
(31 1 _ses . i i 'n. } i senes E . .= s a* *
xxxx1010 | * 8 HER R LA eofes | sasel 1 E13.0
. se 8 H 1
. & sedee HH .l. i | L . E--.u ! i".: :o: s30e0
[4] N [ 2] L] a [ ow
xxxx1011 -' '- . (1] J .I - g'--- I :--.i |. -:
¥ T T 58
.l .:.:. | : . (1] llII: :n-.. ole oum
(5] [ ] . ! : Reses [ 1] i ‘ 3 : . a &
xxxx1100 ": ®e bk l . I [ - ot | Pesa’ !
L] [ ] 22080 ] [ 11} [ ] L1 1] “ L 1
' P 1 1 L | (4
LY T T I .n‘ ) I L % e .-..= ." ae l=l [ ]
(6} snese | * . | [ . (1] L] . [ .
xxxx]101 ! senss | rl : : l. ‘ .‘ sas (XI1 0
298 | H . sanaw | 9" “¢ Y1) saul .
% D e's ! . aless | seses | 8 '8 ee
. o, 88 "% oale | ™*® H . (L)
xxxx]110 7 T o 8! | 1h -= e H * HEH :
H s 2 2009 2w »
s | 0" f "% i | l . 1 " sesne ".: il
.. L N 1 L] l o8 .. H : sna o8 ]
xxxxt111 | @ | LR E 4 Ei'z." 114 '.il b0 I
| 208 L LLX1] see L1 98 a 1 e v
|
*] High-order k2 Low-order *x: Prchibition of Iaput

Note) CG LAl is character generator RAM in which user-definable character

patterns are sticrec.
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