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MODEL te. : 2
IM240148 1

1. Applicatien
This dara sheet is ta introdvce the specification of the Bul-Hatrlx LCD
Unit LMZaBi4H . :
(740 X 6& dot, Gray type 3TN, Transflective,Positive twpﬂ with LCD

cantraller and CG-RONM)
(Transflector + NITTO transfleczer Pl type (R=65.&:(typ},T=3D.}!(typ)) )

2. Construction and Outline

Construction @ 240 X 64 full det graphic display unit

Gutline : See Flg- 6 ‘

Cannectien : See Fig. & .and Table. 5 .

Option : This untt is a transflecrive type,
And an opticnal EL backlight can be LnStalIed.
Applicabie EL is LFOBQ3(Standard nodel,wthg
long*life type) and LFOBO9 (Standard acdetl :

‘Blue-green lang~1life Lype)

There shzll be na scratches,stains,chips,distortions and uther external
drawbacks that way affact the display function.

Reieerion criteria shall be noted in Inspection Stsndard $"U-008.

d LT;Z T84 66-51-100




MOCEL . : PAGE
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1, Machanical Specifications
) Table !

Parameter Specifications lnit
Qutline dimensiens I 180 (W) 65 (H) X 10.5MA%(D) am
Effective viewing area 32,8 (W) x 39 {H) o ] 1
Displsy format 240 (W) X 6&(H) full dot -
Dot size 048 (W) % 048 (H) am
Dot spacing 0.09 Cma
Dot color =2 Dark blue —
Background caler *2 Light gray (backlight off) Do
Weight approx., 120 8

LR - Exciuded Osillatoe. {Sae Fig.6)

2 Due to the characteristies of the LC Hatarial.:h&imulors vary

with environmental teaperature. 5
4. Absolute Maximum Ratings
t-1. Flectrical Absolute Maximum Ratings
Table 27 .

Parameter Symbel Mia, Max. Urit | : Remark

Supply voltage {Logic) YDU-VS§S Q 6.0 v 1 Ta=l2SC
Supply veltage (LCD drive)l VDD-VEE i} ta.0 v Ta=25C

nput voltage : vIN Q VRD v D Ta=25T

Hd 3%{:.3 144 B6-G1-190
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 SHAare |

4~2. Envirsnmental Condition

Table 3 :
Ttem Tstg Topr Remurk
mIN. | max. | mIN. MAX. :
Ambient temperature | =23T +607C 0T +45C Note &
Humidicy _Note | pore | No condensatian
Vibratioen Nate 2 Note 2 3 directions (X/Y/2)
Shack - fete 3 pote 3 & directions
{=X/21/k2)

Naote 1) Ta £ 40T .-----957 RH Max :
Ta > AQT. --+-+-Absolure humidity shall be less :than
Ta = 40°C / 95% RH '

Note 2} Frequency : 10 ~ 35Hz2
Vibratiew width 1 [.5ma
Incerval : 10Hz =~ 53z -~ 10Hz
{1 win} :
2 heurs for each direction of X/Y/Z (6 homr{s as total)

Nete 33 Accerelation : 100G
, Pulse width ° LT
1 tigwes for each direcsion of =X/ Y/ 2.

Note &) Care should be taken s& that the LCD Unit may ngt be expesed
the teaperature ranges out of thisg specifications.

Hd 31?5:5 144 66-G1-120




5.Electrical specificatiens

5-1. EBlectical characteristics

™ o ~TFAGE
LMzZ40L4d &

Table & :
Taz25¢®, Vo= iV 5%
Parameter l Symdol | canditions MIN. T'YZE‘;‘ MAX, Unizt
Supply voltage(Logic) !VDD"VSE .75 501 5.25 v
Supply voltage{LCD drive) lV,“-*ng Van=3Y {Nate=) =120} - "5.02 v
Input signal voltage vIN | "H Level VDD-ZJ -'5 Yo Py
| | "L* Level 0 S| es bow
Cutput signal veltage VoﬁT "H bk VDD-OM. - VDD ‘ ! :
L" Level 0 R AR A
Supply Curreni (Logic) L v sy - 1204 13 EmA
Supply current (LCD drive) les oo - l--.ffi"- 2,0 i_mA
} Power consumption P4 VEE';‘}OV - 'ISf:i a5 i mw

Notae)

The viewing argle § where obtains' the maximurn ccr..r.r{a:ir can be

set by adjusting above VEE'VSS‘ Refer 10 Fig.2 for thz?: difinition

of &§. .

The typical value of LCD supply voltage normally means the optimum
rating when set theSat 15% This rating varies around + 0.5Y in each

unit.

A 317 T4 BB-G1-100



§-2,

Contrast Adustment of LCD Display Element.

Use the extarnally adustable.resister (VR) to adjust the:il.CD dispiay

cantrast for the change in viewing angle or power suq:}piy voltage.

(Logic)

___________ =
[ Yo
ooy |1
LD - uppiy
applied |  tolta8® ) I} VSSE
valtage . Logic lID}.:E-' -
¢ircuit !
l VR
B o

_J: Puwer supply
|
Lo

Fower supply
(1CL) drive)

_..._.___._,_'_____,,,_‘._,__jvEE

Dar rmarrix LCD unit

Hew ta connect the adjustable resistor (example)

HE 5Y: 144 66-G1-100
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$-3. Interface signals
Table.5
Pin Ne. Sywboals Discriptien 1/0
1 FGND Frame Geaund {Connectsd o Bezal) -~
2 VsS Ground porentigl (Legzic) 7 .-
3 )] . Power supply te logic and LCD (+} -
A VEE Power supply ta LCD () -
5 WH Data write Input
6 RD Data read i Input
7 CE Chip Enable © Impur
& cC/D Code/Data . Input
9 NG Nen ecannection ' -
(g RESET Centroller reset - Input
[ RG Data bus (LSB) [/0
12 pl
13 iy
14 D3 Uata bys 1/0
s D& L
16 DS E
17 e {
14 b7 Data bus (M5B) Tl
T T Tant selact Nnte{z.h-,‘;z Tnput
20 NC Non connection {? -
Note (1) Pin Mo.and its lecation are shown in Fig.6.

‘Note (2} .In-é;se of FEwTH"™ : 6x 8 Character font

In case of FSm"L" ;1 Bx @ Chafacter fone

Tid ﬁ)Eié.'EZ 144 66-91-190




m 5-4. Interface timing chart. 5 \

Fig.! Inrerface Timing Chart
c/D b
sl N
*ens - TcpoH '
CE N\ s
: 4 A
‘cp, TRP? WP
RD £
\ :
WR —
DS
Da~D7
(WRITE)
‘DH
(READ) :
tacc *oH
: ‘
Table.§ Interface timiﬁg ratings
Item : Symbeol Conditien "1 MIN,. MAX:|-Unit_
C/D set up time *cps i P e
C/D held time ‘con | . R . ns .
t .ot ' [ .
CE,RD,WR clock widsh CP, RF S AT N
Data ser up time CTyg 1 80 | - ns -
Data hold time ‘ tD,H R : 4 1 - ns
Access time *acc ' - -4 150 ns
Dara output held time toH 10 50 |- ns

Rd 097 184 B5-G1-100
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RODEL No

PAGE
LMZ4014H \

1]
1.*‘ -~

1]

(5-8) Exampla of RAN adresss get (In case of FS="H")

(t)Exanple of relation between

Text sode and RAN adress

Text home position QuaoH &g Character
Text area - 0028H B Lines
o
| gaooH 0001H | ’ 0026H DOZTH
_ 00Z8H 0029H " 0O4EH 004FH
oas50H QQ5iH e 0a7&H 0aiTH
b~ = L =1 e
I ol1on ~ 013EH D13FH
' b B
In Texp mede,display pattern is wenorized by 6x & ehracler Fant.

. fhe charzeter in Table.9 1S displayed for

{Z}Exswple of ralation detwecn Graphie

Data code.

mode and RAM adress

)

Da'nt care

Graphic home positien 10004
. Graphic area 00284 240 W 64 Dats
1Q00H 100/ ',: ~1026H 10z TH
10284 10294 e 104EH VO4FH
| gSOH 1651H . 10764 1877H
J=] L= e i “am R L
1908H {9DCH {9FEH 1SFFH
Light In Graphic wede,display pactern shall be nemopized by
LSE pattern of 6x1 dat

Nete {1}
Nete{(2)
Noreld)

Hate (&)

Nnte(S)

The screen of this unit is divided to
40 byte (horizemcal) x 6% byte{vertical)
] byre data is translated binary code.
wi* is "ON™,and "O0" is "OFE".
lpper 2 bit cannot ba displayed.
Display eemary size is 8 Xbyre. RAM adress i from
QunoH te ITEFH. '
tn Taxt zode.disply forwat ig 40 character 8. lines,and
character font is §% 8 dot in case of FS="H". }
It it possibie te clasify freely to r3nges of Texn/Graphic in
internal disply RAX. _
In caze of setring Text/Graphic area bigger chan real sereen,it
is possible to transfer cthe position af display window by
trangfering of home position. (Window functien)
[t is passible te overlay Tear screen and Craphic scqreen.

Wd 257
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BPAGE ‘
10

yree |

&, lmztryeceion
t6-1) Instruction table

Table.8
?tc.:-‘;‘;; ien T Code
C/o | R0 [ WR | 07|56 [ 05| be|D3|0z]Dt|na
Weile nemory (WTRM) i T ol ol 11 0| 8| a| 0 NI —
Weile resister  (WTRG) I T ol ol o 1] o] o]ar|or]cP
Display made set (DSPM) T 71 o] 1| 0| 6] t|cp{TR{cCD}CB
Curuce pactern select (CSRPY 1 T ol 1l ol 1] 0] 0 NZ =
Dats rirad/write  (DR/W) T 7] ol 1] 1] 0| of O N3 =
Aut> wide (aS/R) 1 1] 0] 1] 0] 1] 1] 0] 0f= N4 —
Modz enc (MDST) ] T o1 1] o] o) ojesl— N5 —
Sertun peeking  (PEEK) I T ol 11 11 1] a] o of of o©
Sereen copy (copY) T 71 o] 1) 1] 16| 1} o] a;a0
Bit ses/reset (8S/R) T 11 el v v] ] tis/ BIT  —
Status read T 1 ol 1 STATUS DATA —
Bata (srite) a 1 1] o WRITE DATA -
Data (read) o | o] ! READ DATA -

wawwe Fypet lap =awmw

{1} AND/OR/EX-OR functions of screen data between Text and Graphic.

{MhsT)
{2} Read and Copy

(1) Seftware prograsmabl

the data of display screen.

(a) Cursor ON/GFF/Brink.
{5) Curger pattern selectable.

{6) Character ON/GPF/Inverse/Brink.

(DSPM)

(CSRP)

{(MDST)

(7} Bit set snd bit reset of display memory. (Bs/
{8) Praeraumable CC-RaM. ‘

{WTRG.MOST)

(DR/%W,PEEX, CORY}
¢ of Text/Graphic ranges in display memory. (WIRM)

R)

fd 25:¢

184 BB-G1-100
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MODEL N
LM24014H

PAGE,
11

1.

6=2. Explanation of command.

-

Intarnal RAM Write (WTRM)

o 1!0 Cio|0 _}01.02
S
N1l
.{N_l ! : | ' D1 D2
OOEText Home Acdress ~ |Alow Anhigh
O1{Number of Te;t Area column 0

10|Graph, Home Address Alow Ahiah

11 Nuttiber of Graph. Arealeslumn (0]

1) The Text{or Graphic) home Address sShaws
an address of the RAM which staresd deta
dispiayed at the laftl end and tha most
uoper positian,

D1:Address lcwer-byt&
02:Address uvper byta, .

2)Column numdser of Taxtgor‘aranhic}Areﬂ.

Ol:columns (" FEM "max)
pZ2:"0CH " -

fid £5°¢

T84 6b-4T-100
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MOPEL MNa
L2401 4H

LI

z.lntcrnnliaculstcr write (WTRG}
fejol1]o]e D1. B2

(lawar 3b[ts, 1;anable Q:disabin)

o1

D2

Cursor Polntar ZSat

Az {TBDIT)

AY (Spit)

- Oftaar Registar Sat

DATA (3BIT)

Ad¢rass Paolntar Sat

ALOw

AHIGH

D,

1)cursor Polnter Set
The curdsor in displayed st The positicn spegi?|ad

by cursor polnatar.

BT1:Pelnt of Rerlzontal (127 columny Mmax,
MEB gon~t care}

{32 rows max

D2:Pesint of vartica! "
upper 3Abklits don"t care)

2)QTT3et Registar 3Jat
Adarons ol (CE-HAEM

EEEEEEAEN
3 ) I

[T |
GAUTOMATIC o

» ¢hAFACTAr cade
{QU—~FFH}

OG-80
Co-=RAM

-
B10-G:
B10-1%:

> QTTse? reglster

(lowsr 3blts) iwn

3jAddraess Pointsr 34t -

ASdrass DOolnter USE Ta read of wWeite Jinsplay RAM

T

fd £5:7

194 BB-GT-100



| Seoid

ey

a. pDisolay Mode Sat {DSPM)

OEL No.
‘M * TMZ24014H i 13 1

aftar hard reset,lowar 4 bitz is disabled.

1ici01}1 [lower 4 bits,l:enable (CN}
] Dl#isable(OFF)]
CB 1/70|Cursor Blink ONAJQFF
o 1/0|Cursor ONAOFF
T8 i a[Text on/OFF
P i 0lgracnic ON/OFF

4. Curscr Pattern Seject (CSRP)

1{ol1lelo

w._}
N2

N2

QQOl1tina

cursasar

601

010

r

Q011

»

101

] . e )

110

e e

111

" §{yCcurser Pattern Setac

2
3
4
100185
&
7
8
t

9 nmmhf

Wd $5:7 134 66-51-170
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Stiar

: £ mData Read-Writel(D

Write this command after
adress pointar set.

RAW) Wrikte thii commandﬁaftar
. sat data in case of "Data
\L \l,r .
ol olc Data wWrite AQDP incrament
glott1iData Read -
- . ol1lo Gata write address
.. " ‘Bointer decrement
o ’ gl1{1jbara Read -
{ 1lwlolpata write ADP nanvariable
1|{#;1iData Read .

This instruc
commang,
%
AD

5, AuTo Mode (AS/R)

tion I8 1byte dzta Read sWrita

gaon”t care
p:Aaddrenss pointar

1lal1]1]olol

N

W-/

-

N

!

=

Data Auto Wite Set

1
|
|
i

;natu Aule Read Set

f

o
0
i1

1210 &

AUto Ressat

status STAS.

* vhis instructien (s continuous data te Read

(or Write) command, .
* Auto moge coeratlons shoutd ba paerformed aftar

checking status. STA2 or STA3.

* If "Data Autoc Write(Read)"was set ,adress pointar is .
increment by writing(reading) 1 byte data. L

» T£ "Datka Auto Write (Read) "was finished,set"Aute Raset”,

® Ty case of "Aute Hrite",szat raata Reset" afterxr checkiny

fid ¥9:7 184 66-S1-120
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MQODEL No. PAGE
LM24014H 15
7. Mog®s Ser (MDST}
(felolefld | | |
. N st

Ng -
NS
Go0 Gr .nd TX ?; E"l:uﬂ‘
oa1 |@F ?g‘ 'i o . - |
a1y |9r ?ggjgglf;‘ ndeg"
100 TX attribute

51 CG-RM (123 Charactar] .

I-FaM

Nars:Ar=aranhios

TAmTaxt
EOeCharactar G-n-rltnr

*PHis command is'nt cleared after hard reseat.

321

Q

:D:D—Attrtuu:- RAM{usa graohlio srea)

’ O 0 o|/Nermal
0l1 © 1|1averse
g 1 1|(Ciapley glsible
1 s Blinkling

Nota; Ir Ca-ROM

gq~8 M *saldail awtomatioally

*only Text attribute.
*Use graphic area for attribute.

. mods wWAS. !-t.cnlrlﬂt-r cnd-

w

+Tf "Attribute“was used,Graphic is OFF.

*Method of programing.

1)
2)
3)
4)
5)

Graphic

Write Bttributa area.
Write home adress.
Mode set.

Graphic ON.

TIQlorErt write.

r10Q0(1/0) "

,write.

*10QLl**+" write.

Rd 9512

1494 66-G1-190
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it

3. Sorean Feeking (PEEK)

[y

1

alojo|o]e

~c o

fnstructicon use to read displaved data.
possible 1o read logigal cenblnation data,
e address wazn-t graphic RAM area, this
cetion |s lgnored and status flag

is set,
(PEEK )

-
=~

address
pointer satg

commandad
"EOH”

error YES

STAGm

IYES

aata read

END

Wd §4:7 144 56-51-130
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Na,
LM24014H

PACE
17

5. S5¢rean Copy (COPY)

11111301

010

O .

rt ="y

l
o
T
!
n
s

set.

the address pointer accordad wlth ¢graghic

nter, LCDC writes the displayed data of 1
er according poesition

t the address wasn"t graphic RAM areza, this
struction

line
in graphic RAM araa.

is ignered and status tTiag (STAB)

| <

l =

address
painter set

cammand
"ESNT

Wd 9910 TH4 66-57-100
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n
wiidl
' 13.8it Sat/Reset (8S/R)
T1111(1 1"
&__',.—J
BT o] bit ¢ (LSB)
1 1
2 2
:. ] 3
1 4 4
5 5
6 8
7 T (MSB)
S/R _J1 sat |
-’10 reaset
This instruction is coemmard of bit manipulation.
The jnalvidual bit Is set{raset)by thias command.
07 'd Kd 95:¢ 184 66-91-1230



T~ PAGE
| MODEL P& M24014H 15
s
 SHARK |
: 6~3. Mathod of initial
Q‘owsa ON ) .
HARD RESCT
“o { RESET )
h— ex, '
MODE SET OR mode “30H"

P
HOME Graphic Hema ADDRESS SET
POSITION SET *q2H"

! ex, .
Number of Number of graphic area

AREA SET “43H" .

l ex, ’

ADDRESS ADDRESS POINTER SET
POINTER SET “24H" :
- ax T
AUTO WRITE SET "80N" -
' DATA WRITE DATA WRITE =
AUTO RESET "B2MT )

l ax, -

DISPLAY GRAPHIC DISPLAY "sgH" -
MOQE SET .
L RS
Wd 4S:7 184 66-G1-100
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- |
m a]a}' _ -4 Programing flow chart

STJ.IIDARTJ COMMUMLCATION FLOM CHMART WITH CPU

(I]. coMuAND HRITE

PEATUS NEAD

ey

COMMAND WRITE

|

(5 DAIA WRITE.

STATUR EEAD

DATA WRAITE

RELATION OF ~COMNAND MRITE =, ~DATA WRITE™

ol "M'J.‘t“ - e “ D1 WAITZ

]
Pz WRITZ J i T
\ wRITE

COMMAND {
wRITE .

!

bod : Wd 45:2 184 B6-G7-100
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LM24014H 21
Sriage |
G=5_. Status data
) table. 9
STAQ fastruction 1:ready Q:busy
5TA1 Data Read/Write 1:ready O:busy
STAZ AUTO READ *1 1:ready  Q:busy’
IR  STA3 AUTO WRITE *1 1:regdy O:busy
5TA4 Don”"1 care
STAS - - .RESET w32 1idisable D:enabieg
85TAG Error flag *=3 1:error G:r:chr_
% STAT Blink status 1:disp. ON O:disgp. OFF
MSB o . LSB
STAT|STAG|STAS|8TA4 [STAS STAZ([STAT{STAD
*1: Only under "Auto Mode" .
*2; This unit cannat enanla L~2 ms sxnce Power ON, -
becausa e¢lock is urnistable. 'gf‘
*3: If the adress was s&t out of Graphlc RAH arma,-u
this flag iz set,
After'wrgtlnq next command this flag is reset. -
(5ee Paga 16 or 17)
;
L —

£2 d fid L9:¢ 144 BB-41-120
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' 7. Mﬂﬂm (Backligi;; off,aeﬁlectiv?j ;ngdg)
Table
- {Ta = 28°C)
Paragezer Symbal] Condition Min, | Typ. | Hax_| Ualic _Reaark
o 8:-9, Cg22.0{ €&a - - dgr. | Noze 1
8 $=0 - - - 30| dgr. | Noca 1
g9, <t =2.0
B2 (< G 25 - - dgr. j Nece 1
Viewing angle range
62-91 as” COEZ.O B0 - - dgr. ﬂqte 1
® =315
81 8, <8 - - -30 | dgz. | Nogm 1
- 11 H CQ'2-0
8, . 25 | -~ - dgr. | Nata 1|
Cintrast ratio ) 8= 8° 5.1 7 - Noze 2
o Rise | Tp - 0° ~ | 150] 250} us | Note 3
Reapeiss speed -
Apail P Der,;ay Td a - g° - 3_00 450 n= NQ:E 3

gi =

Note 1) The viewing angle range may be defized a3 shown below.
&: (<0} §g=0-

(Norusl h_“) * Angles 9,, 8; and ¢ shall fall

' . - wiehin the range over which
8. (20" ) - rhe displayed characzer can

he read.

§=180"
\,

A= S80nm

Viewing direceion — -

. s v

Fig, 2 Definition of Viaewing Anglas ~ L e

Nece 2) Contrast ratio may e defined az follows: -

Contrasc rasio i3 caléulated by uaing the fallowing formulas
when the waveform voltage (Fig.3 ) 13 applied in the optical
characeeristics test mecthod (Fig.3 ).

Phots~detactar sucput veleage with
nen-salect waveform lied
Photo—detector output valcage witch

salect «aveform being applied

Contrast ratic =
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!iﬂit:l!:! 3) The response characteristics of phato—detector gutput are
measured ag shewn in Fig. 4, assuming thac laput sigoals
are applied 30 a3 to select and deselect the dots to be

messyred, in the optical characssriscica teat nethod
shown ix Fig. 3,

Weke 4) TahlelO shows the cpricsl charactsriscica detected when the
LCD applied sultage wavafarms ara in the highesc frequency *.

% The most critical condition for che characteriscics
of LD,
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3. Peeesucioas

8.1 Angle ;hen fuscxlling the unic
This unic's viswing angle is {iluscraced ian Fig.7° .
g ‘¢ viewing eangea < 61 (4, <0° ,4, 207 )
- (?ﬂ; the gpecific waluas of 8y, 6z, tefer bo tha Tablel())

Please congider the optivnem viewing :andinions according to the
purposs vhen installiag the unic.

§=0-
#: {Noraal line)
- ! i §a
] : w
f
&
[
PanasN I
sarfice }
J - : 5
1
|
I N
Viewing
directiaon
7

Fig. Dat mazxix LCU viewing angle

8.2 Handling cautions

Thiz unic 1is ins:alled uuiug mounting taks az the four ca:nnt:'
of PCR or bezal.

Whez imsealling the unic, pay attention and handle ca.:ufully' uoz
%o allow any undus stfeas such as cwisc or beod.

<A cransparent acrylic resin board o other type of pracuc:i'ﬂl
panel should be actached to the fzronc of the unit to protact tha
palarizar, LCD calls, arce.

fid 1006 ¥4 66-91-100
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SeHie

82.% Neies on attachment

{1 Since the front polarizer is easily dameged,please pay atrention not Lo
scratch on its face.

{2) 1f the surface of the LCD cells needs to be cleaned,wipe its swiftly with
cotton or other soft clath. [f scill not completely clear blow on it and
¥ipe.

(3} Warer droplecs,ete. wust be wiped off immediately since they may cause
color changes,stoining,etc. if remained for a long time. -

(4) - Since LCD 19 nade of glass plates, dropping the unit or banging it against
hard oh:ects may cause cracking er fragmentation.

{3} . CHOs LSIs are equipped in this unit.so care RUSL bhe taken to aveid the
electro staric charge,by earthing hudan body,ete. Take the followlng
@easures to protect the unit frow the electric discharge via mounting
Labs frow the main systes electrified with static electricity.

(1) Earth the metallic case of the main systes (contact of the
pnit and wain Eyslem).

(2 lInsulate the unit and main system by attaching insulating
washars mnade of bakelita or nylanletc.

8.4 Pgwor ON/OEE sequence
Please pefer to Fig.d Povwer ON/QFF sequence.

..8.5 s hores

(1) Aveid to exposs the unit te the direct sun-light,=ztrang ulera=vieletr
light,etc. for a long time,

(2) If stored et temperatures below specified starage température,the LC
may fleeze and be deteriorated. If storage telperature exceed the
specified rating,the wolecular srientation uf the LC may charge to that
of 3 liguid,and they way not revert to their orxg:nal state. As far as
possible aluays store at normal room telperltur;.

(3) ° 1f the LCD panel is removed froam the LCD upit,it may cause the poer
contact on reinsertion. Se please aveid to dismantle the unit.

fid 200 1¥d 66-G1-120
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