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I. OUTLINE

1. Description

EPSON's new dot matrix LCD modules, EA series, consist of a newly
develaped TN type FEM liquid crystal display with high-contrast and wide-

viewing angle, C-MOS LCD driver and controller.

The combination of LCD

and semiconductor technology features high reliabi{lity and low power
consumpt Lon. ’

All models of the EA series have CHARACTER GENERATOR and DATA RAM on board
whlch provide for easy intarface with most CPUs, and all the display
functions are controlled by the lnatructions from the controller,

A display character is composed of 5 x 7 dot matrix with cursor.

Wide variations (16 to 320 characters) offer numerous applications.

I.

2.

QUTLINE
Features

Excellent readability

High contrast/Wide viewing angle

fasy "Microprocessor" interface

Single "+5V"™ power supply

Low power consumption

¥iie operating temperature range

C-MOS/TTL compatible signal level

Easy {nastallation

Lightwelght/Compact conatruction

Optional backlighting (With EL panel)

S5x7 dot matrix format with cursor, alphanumerics and special symbols
Wide varlety of display formats (16 to 320 characters)
Built-in RAM for dlsplay data storage

96 ASCII CHARACTER GENERATOR (plus 64 katakana)
Multiple instruetion set (based on 11 eommands)

I. OQUTLINE
3. Part Number Table & Mechanical Specliflcations
rhrt Humber ‘ Character Formal Character Site Character Piteh Dot Sige Effectlive
: tChurnc!.era X Line(s) (uith eursor) } (W X H) Yiewing Lrsa
] 2.1 X 3.30 (h.}2) 2.54 0.38 X 0.A& 212 1 28
\ER-YBOO’?OAT 80 x & 0.00) x 0.13) (0.170) 0.1 0.015 I 0,017 8.386 X 1.102
e
Unit s ——
o inch
Part Number Cheracter Format Characler Slze Clmrncur'rnoh Dot 3itze Effactive
|. Charscters Y Linae(a) {with cursor) _ (W X H) Viewing Area
—— 513 330 (1.32) 2.50 D.38 X 0.hA 212 1 28
EA-Y00OQNQAT L 80 X & 0.003 % 0.13} (0.170) 0.1 0,015 X1 0.0L7 8.346 X 1.102
[ gram
Unit = b—
inch ounce

Mating Connector Suppllers :

Mote 3. T & D Ansley P/M 609-1513M or equlvalent

- A _



1. ouUTLIN®

L. Description
TPION's newv dat matrix LCD sodules, BA serles, conalat of a neuly

develeped TH type FEN liquid oryatal dleplay wiith high-conlrsat and v
vieving angle, CMOS LCD driver and aontroller.

end semloonductor technology Ceatured high reiiedility and lov power
consuaption,

ide-

fhe somdination of LCD

All models 6f the TA eeries have CMARACTER CENZRATOR and DATA RAM on board

which provide for esay interface with moat CPUs, and all tha display
functlons are controlled by the instruations froa the controller.

A display charsaeter is composed of § x T dot matrix with eursor,
VWide varistions (16 to 320 charscters) offer numerous applleations.

I. OUTLINE
2. Fegtures

Excellent readability

Hlgh contrast/Wide vieving angle

Easy "Mleroprocessor® (nterface

Single *+%¥"° pover supply

Lov pever gonsumpllon

Vide operatling tempersture rFrange

C-M03/TTL aompatlble aignal level

Caay Anstallastlon

Lightvelght/Compact aonatruatlen

Optional backlighting (With EL panael)

Se7 dot matrlx [ormat with cupsor, alphanumeries and speclsl eyaboly
Wide varlety of dloplay formale (16 to 320 charsatara)
Bullteln RAM for dieplay data ateoreuge

96 ASCII CHARACTER GENEZRATUA (plue 64 katakana)
Multlole lastructlon st (based on 1] scwmands)

E. OUTLINE -
3. Part Musbar Tadblse b Meahanleal Spacificatlens
.00 .38 (el ! 1.%8 9.38 1 8,48
lf.n-f!ou\cn l LU l_qgﬂ.! 1 0,118 70,0769 i 8.1 8.019 1 0.e17 O;:: : zx?:o:
E -]
iy 0 ———
inah
tadvle Mae/ r
Part Bumber Ylihaul Cenasator Duly voignl Coansater Tppe Esle
(Wwint0) Cyaid (Apprec. ) {Me.0f Contagle]
23313 1 00 &8 )18 | (LY}
L!}.Yaoo!ox 11,419 & 1.196 0 4.226 | 1/18 l 19.9 l Card ndge (111441 1 j
] gras
Wil 0 —— | ——
inah LT

Making Connecter Suppllera 1

Mote }J. T 4 B analey P/ 809-3%13K e equivalent

N



1. OUTLINE

Conatruation

1

EPSOM EA Serles LCD Module .18 malnly coapased of X-Unit (Upper PCB} end
Y=tnit (Lower PCB), K-Unit Lneludes TN type PEM Liquid Crystal Diaplay
ond multliple pegment driver L3Is, Y-Unit ineludes one or multiple
eontroller L3Is with common driver Munoctlen, and power elrcult,

2) This EA Serles LCD Module ia designed to functlen by mingle power supply
(e8Y), and power sourve Por driving LCD i» generated in the power elrcuit
Lnstalled.

3} The contrast of LCD panel depends en the teamperature and the viewing angle.
This EA serles LCD sodule has adjusting termlnals so that you can adjust
the contrast te be the best eonditlon 1A any elroumstance guaranteed in
the Absolutes Mamisum Ratings, Coatrast Adjusting ie obtalned by

o ting r ded resliator (See *Signal Descriptions® P,18) to the
Yerelnal YRL, ¥A2, - Pwefollowingoedobo—taoludosLontress—addupting
Potonblonetery oo oladofi- bR o ban indod g

i}

%) All the display fumetlen eoncerning dlsplay data, address data, cursor
function ars controlled by 13 kinda of commands input through data bus,

8) The eontroller LST inaludes Dmta RAM and CHARACTER GENERATOR (Based on
ASCII Code). The displzy 1o parforeed only by writing 8 dit data (rom
the HPU Into the Data RAM. Therefore, the systea design ts very sasy.
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1L, SPECIFICATIONS

1, Absoluts Haxlmum Ratlngs

Item Synbol Standard Valus Unit

Pover Supply Y3 9
Voltage L] 6.3 4
Input Voltage 124 Y38 5 YIN 5 VDD v
Storage Temperature Tatg =20 'z o850 °c
Operating Temperaturs Top 9 to 80 *c

1%, SPECIFICATIONS

2. Optical Characteristics

Itea Symbol Standard Yalue Unit Hote
Min. | Typ. ! Max.
Pesponse Tlme Rlse |14 - 150 | 180
23 i
Fall 19 > 150 160
Contrast Ratle R - 30 1011 2
Rzecasended Front -Rear 8 #10 to A0
Dsgrae 3
Viewing Angle Laft.-Right d =30 Lo 30 L
Life - 50,000 | = - Hour | § l
s 125 C
KE L) DeCinition of Rr, tf HOTE 3} Deflnitlon of Viewing Angle

e | T . v
-—Xoon . ,:,‘

10

100%

Ol crrocacns|mmas

Time

Hon-Select-ete—— Salect Signsl - —2 Mon-Salect
Sigral : r—-sml

'gTR 2) Dafinition of Contrast Ratlo

Brightness _at non Bles 3tale
Maximua Beightnese at Turn=0K Jignal lnput State

Re

Brightneas

! HOTE §) Deflnitlon of Lifa Time

In normal weos end storage conditlon
exposlng to the sum light directly,
dogredation to bg daen on ity Cunatl

(Aooa tempersture 25°C, without
snd huaidity 655RN),no consideradle
on, characteristics, appesrances, ete.



1L, SPECIFICATIONS

). OC Electricsl Chersoteristlicas

itee Srebel Conditions andard Vel it feralnrale
Win, | Typ, | Mom,
Supslp Valtege " - L0 A ) 5.2% v ]
Supply Cuepent ) vo0 v 3V oty ) ol
'O; Input _Voljuge iy - - - 0.8 v mels )
°1° Iamul Vollage vig - 2.0 . - 9
"9° Outpus Veltsge oL otoLe }.bea - - .9 v te 2
°1° Outpwt Yelloge Lo bl {108 ¢ LT 2.0 - - v
LIRXK
"9° [sput ook Curtwat | ILIL-l |[Pell-up Modloter| « 0! o '
Instellad(fEST) ey
. us, b
112 faput Leah Curremy Lin.| V[ « VIO - - ‘14,0 vl
°0° Iaput Loah Ourrent I 1Le2 Vi e OF - - 1.9 (1) _ba-aT, a8
ﬂl.ﬂ;.ln
91° Jrpul leek Qurreay jLin-g ) o T8 - - 1.0 ul
9% Qutput Lesh Curpemt| JuB, Y0 o BY - 9,87 - - 1.0 ul v, Aol
';' ;;:l ;ol furreat 1w ¥ o 2,47 - YOO - - 1.9 va

¢ Gsth Inpet ond Cuipul are TTL sespelible ond edn B0 dirselip comasied Lo LITTL or C-403 )

S poL 3 *9° Suipwl Curront / 10M 1 1" Buipub Curresh

meie 1 P9 - 9], MSET; A, BB, EwB, AD, C3k, C3L-8 [BileV), Ci2, C3Z-m (m2-0)
Bete 2 01, 80V

Hote J Bupply Cvrrent (Power Currint Conaumplion)

Parl Msbar Y] Part Husker

Max
¢a-r1lo1gat (ilw 0.8 A-T12001547 (802 1,1
ta.7ilo2ge [T .8 ]| _€a-rvootoat (hoan 3.0
RA-1200194 Oa ] AA- 19008087 ("0 &
Ra-7200794 [ ) ea-1noo)jaT {Hos 2,6
s8-1700808 [T N FA=710007 35T {80y 9
a-1290154 . N RA=10a09041 (8020 & 1l. SPECITICATLIONS
A-TR00154T (hOx .

Y0 o 3V / Uit ¢ ma 8, AC Eleatrloal Chareateristics and Timing Chart

1} Cloek Slgnel

e
Ve telol i 1el3
t.ov 3 10v
[{.1]
1.9y
0.6y
fum ALY

Standard Yalue
Item Symbol Min, | TYp, | Mix,| Unit | Remarks
Fnable Clock Pulse Period to 500 = 12000 | ndee
Enable Clock Pulse Width | tw(y),tule)] 220 - 1050 | nSec
Enadle Clock Pulse

fransition Time tEr, tEf - - %0 | nSee
Enable Clock Fulse Duty Duty [} %50 55 ' 3 See Hote

Top : 0 to +50°C, VDD : SV +- 5§
Wote 3 Duty = ___TH _ X 100 (§)
TH + TL

2) Resat 3ignal

yage T Lis 139 I
L1618 10v :FN g’-' 1ov
[X 1] oav

Standard Yalue
! ftem Syuboal Min. | Typ. | Max.] Unit
— Neset Pulsae Widith tw{RESET) 5 - - uSeq
— Neyet Pulie Transltiom Time| tREr, LRET - - 500 | uSee

Top 1 0 to » 50T, VDD : SV - 5%



J) Aead Timing

(L]
a0 ———-\r—‘u ;.._.y__-
Q 8y oev
T 1793 Mdd
osv t 10 Ww
1ov) W e 10v
[4 }1 , \ \—_
teos [ i/
Py (X1 ﬂ
s () 1o
1.0V ATy 20v
o’ iR 0.0V Pttt 0 v
Stendard Yalue
Jtem ywbol Hin, | Typ.| Max, it
AQ=dRU _ Set Tiae LAY [T - - h5e0
(o140  Sat Tiue [T 1 - - nsen
C52=+R0___ Sat Tise RCR2 ] - °, nsea |
Read Pulie ¥ldLh LRP 150 o |Lto'x 8 ning
;ud Puloe Transltion Tima | LAr, EA[ = " 20 nseo
Outpul Dealy Time LAD - - L5Q nise
o AQ Hold Ties LAA JQ - = nSag
C5L Hald Time LT T T 9 - - niaa
TS flold Jime_ [tRc2 W | - = nSas
Dmts Output Dlsable Tise | 0D L00 nseg

Top + O te & 50°C, VDD i Y e= 5t
8) Yrite Tising

tso il
10V 1.0v
048y oy

AD

po drer Ters
4

0 ey IOSV

tave far taey
WK IR ! 1.0V
0.V 0.8V ﬂ
[11) foe
0ATA I 10v pov-ocoe
oav . = 0.0v
for
lov 1.0v
L1-14 L-.-
hlm
Standard Value
Item Synbol Min. | Typ.| Max. Unit | Rewmarks
AD->WR  Set Timwe LAN ] - - niae
CSIIWR__ Set Tlae tcvl C - - nSee
€52 WA ¢t Time tCW2 g - - | n3ea
Vrite Tulge VWidih WP 350 = Jte n 8] nsec
Write Fulse Transillion Tiee|t¥Wr, tur - - 50 niag
Data Sat Up Tiee LDS 350 - - niac
A0 Hold Ties LVA 30 - - nsec
Col Hold Time L¥Cl [ - - |_ndac
(S2 Hold Time LWC2 ( - - niao
Data Hold Tima LDH [ - - nSeq
Y Output Cwlay Time [X]] - - 150 nSeq
Ready Sigmsl Pulse Width tW(AY) = lto x 20 See_MNots

Tap 1 O te #5¢ "C, VDD 3 5V ¢- 'S§

Wote : The ebave tW(WT) L3 valid ip all §natructlons sxeept
"CLEAR DISPLAY DATA®. WW(AT) of "CLEAN DISPLAY DATA®
1s as follovs,

Part Huaber Harg, Part Humbes My,
CA-Y16015A2 (16=Ll)} [ 5.0 EA-TI0025AT (houd)} 2.9
EA-T186025A% (16x2 2,9 PEA=-TNOGHOAT (S0xN 2.5
LA-TZ00L5AZ (J0m} 5,0 SEA-YH00R0AT (hOxf i,
EA=Y20075AL (J0x2 2,3 EA-180001547 {A0xl 5.0
EA=T20080AT (20«0 1. 68 | "Ea-780025AT {80m2 2.5
EA-Y240)542 (2%a)) [ 5.0 TEa-vBoowoat (Fomh;) 3.5
EA-TVQOL5AT (hOxl 5.0

Unit : m3ac
® Theve madals uplny_!uil.lpla LSE controllars, The shave

values Indlcatey CW(ATY) per ssch dlsplay ares gomtrolled
by ona L3I,



IIT. INTER FACE

1. Cxasples of Systes Block Disgraa

III. INTER FaR

2. Signal Descriptions

Do N oo
to to
DE ] os
D7 K > D7
¢ ENB
CFPU 7y R EA-Y40025AT
(2-80) RD RD(49ch x 2 lines)
A0 A0
t TET
AlS cs2
RESET RESET
— Y '
Clock —~>. .
12MH2)
Reset > .
00 33 - .ﬂ.ﬁr[ll.l\/ 3
o,
[Y poat
e | s
- ooy A5
[ )
nﬂcz_ » Elad ol
“ - vl wm Qg
s
-ul
_ : 3,
19

Weges e s Lo
Neled o
PeV 1 lead

Signal 170 Punction
YD b Pover Supply (5V)
vis I CND (o ¥)
fctive-Low Input for infti{siization.
(Vhen power 12 supplied, the controller L3I 13 rest to
be folloving mtatus)
DISPLAY : off, CURSOR 1-off,
PESET I UNDERLINZ COMSOR : tlinking of, "URSOR FONT : unferling,
DISPLAY SiPFRYSS : ¢rf, CURSOR DIFECTION : forwvard
As fer PESZT sipwl, refer to "Resat Signal® P.18
(Mote) T™ia tarzinal includes Pull-Up resistor of about
so0t
This sigral ehanges ccomand to elther Charscter Code Input
&0 1 or Instruct{on Code Input.
AC s "1%" :; Charaster Code inmput
A0 = "Q0" : Instructien Code input
ENB I Externs) systes clock input. Ks [or Clock Signs), refer
to “Clock Jignal® P.ib
_ Pend signsl fnput. (Active-Low)
RD 1 D will pulse lov when magter processor reads atatus of
Busy Flag reglster.
— Write signal input. (Active-Llow)
VR I VR v11l pulae lov when mastar processor writes Charscter
Code or Instruction Code to the wodule,
1 8 bit inmput port which Interface to the master systea
(D0teD6) [data bus, (MSB : D7, LSB : DO)
Do to DT Only DT 19 1/0 port and outputa Busy Signal :
1/0 DT » "1° 1 Busy
(p7) DT = ®0° : Not Busy




Punation

Chip Seleot input.

E_Ti’; C3ILl-H (M1l=d) e ®0° ond

€32, C32-N (N1l=h) u "1" 1 Active

Jome smodele vhich dieplay over 80 total characters esploy
wultiple controller L3ls, and each gontpelier LSI control
e speoifio portion of the display, These are nalected dy
the Chip Seleot signal, (See "Addrese Code Map® P.32)

Outputs “Ready™ or "Not Reedy® signal.
ADY s "0" 1 Ready

DY » ®19 1 Not Raady

Some sodels which dieplay over 80 total ehersoters employ

multiple controller L31a, and asoh controller L3I hae

Rasdy Output eorrecpanding to tha esch display ares,

(See "Addreed Code Hep® P,32)

(Note) Whan Reset Signal is applied, this signal status
vill bo "Neady®,

v

~have been presed-bp-.Lhe-faotory foc the (olloving models.
wlns—sonrssiion—roqulsad )y

These potentiometer teruinals / signals sre for adjusting
the contrast ratio &nd viaving engle. -Thee-signale-

ZA-Y16015AZ
FA=T20015AL
EA-T28015A%
EA=TROOLIAT
EA-YOOOL3AT

The fellowing models utllize & ntnnuauur for |dJusunq
the sontrast ratlio end viewing angle.

Potentlometar
Part Wumbepr {xn) (W)
EA=TL8025AL 50
EA=T20025AL 50
EA=120080AT 20
EA=T80025AT - 50 1/8
LA=T800H0AT T
EA-TNO0H0AT 20
EA=YB0025AT 30
£EA=YA00R0AT 10
Ry -—-—-—-\
¢ Contruat AdJusting
L.CO MODULE :F Potentiowmeter l
e I
|

Signal 1/0
[}y
CSi-H (Heleh]
! I
Ccs2
CS2-N (N1l-d}
173
ADY=N
(H11-0)
el
4
YA2
3] I

Froma CUround {aonnsoted ta the wets] beiel) ean b used
when ground 12 reguirad for the melal degel,

Yo INTER PACE

J. Command Deseriptinng

1) Cemnsnd Cade Tuble

Be. Inotreetion mjw % |70 |a0 |WoT| ov |06 |03 {oa |01 |0 |01 |00 ::;(:::;“ Roms ks
L] STaTos mser ojrjelrlefelnlelolilelalol [) te 3 2¢

3 cleapiseeavonta ey je|sfolefaleloe]olnlole]n sote )
1 31 cuases ot move sjrjoi)[eje|lolaleje|lole]ilae ta v 36
% | _cunsom pequaw 9jdjojltielejejelo]e|olelr] Lo a2

Rycveson dtezcyyon 1o ) v | e | 1 lelele]|oiejselali]eion te v 2¢ Mots 2

¢ | cunsos presuec sl tjeitloioloelelolealn|lr]len te v 28 Nate )

1 :.L::?:'::ET ojriejsjojlole|/ejeajlolr]eloe /1 te u 24 Nete 0

[ R _Ejucim tusory o] 1 [] 1]elol o e|eafef/n]oe 11071 te u 26 Bote §

€uason _on/orp el il elvioiojejelefejrialu]en ta s 28 Wote ¢

10 | stsruay oworr s sl otrjelolelolojof1|1]|e]on (TR #oto ]

[l Srsetay awenesy oworge | 3 [ o) v 1 ef ol elonl v)efojoe]ele te 3 26 Nete 8
12 | &7 cunsos epbress a1 el dloe]l e i{ime “:‘n‘:.zo«:_“w 12) te v 24
11] ST cweeacTeR 04Ts 2] 1ol ]} el (e a?o:::::'c::‘ Hep #.38) te n 28

¥atan ¢ 1. Bafar te ™Write Tiaing® P,18

2. (6/1) O v PORUARS (DRCROENT) 1 ¢ MEVEASR {oecarEny)

%, (0/1) @ 9 TscscMEeT (AISIT) |t DECADENT (LErT)

3, (0710 @0 @ uwoEML VS w7 ominting

$e 071) 9 ¢ BLTWC1N] OPP [ S ]

8. (071) O 1 CuEsOn BLIFLAY OFF 1 1 CURSOR BIIFLAT C9

¥o [G/1) ® 1 TNE WICLE DISPLAT OFF | 5 Twe WIOLK DISPLAT ON

. fo71} € 3 JuEemcsd oFr L ) SuPpEss Ox
{CAWIILE SUPPAESS mRquzIT)

>

.

P




2) Operatlon

The TA serien aontelns & CHARACTER OEWERATOR for 160 charsoter pattarns based
on ASCIT and a Diaplay Deta AAM for tha display refresh. For & display over B0
total cheraaters, sultiple C-M03 sontroller L3Ls are used. In these aasas,
each L3I eontrols a specAfle part of the Dleplay, Therefora, the following
instruation sommands musb bde given O each eontroller L3IE. Melfer Lo "Addrass
Code Map™ fer dliaplay eres controllad by each eocntruller L3I (See P.)2).

When you use the "CUASOR AT HOME® end “CURSOR RETURN® commands, be careful
heacauae these ecmmands ere effective only in the dlspley arsas controlled by
each controller LSI.

You are requlrad to preset the CURSON ADDRZSS in case of line=feed or return oe
vhen the cursor moves to the displey area of the other contreller LSI.

No.l SYSTEM RESET @

‘ 5 [ 05 [ D% (D3 | 02 [ D1 | 00 | Kex
0] 0 0] 0] 0 ‘0 0 01 0 10
The folloving reglisters ere set to the Initlal status dy executing the

“STSTEM RESET" gommand, The Displey Data AAN ie not aleared and its gontents
remaln unchanged.

Imitial status ¢  DISPLAY 1 off, CURION @ off, UMDEALIMC CURSON t blinking off,
CURSOR FONT © underlime, DISPLAY SUPPRE3S t off, and
SET CURSOR DIRECTION | forvard

No.2 CLEAR DISPLAY DATA

(a0 ) (D7 [0 105 TOR Toj [o2 01 [DO [Heu
Lol oJ(ofololojofofof[t]ol

All lecetions ln the Displsy Data FAM are seb to Lhe ASCIT spece ccde “20-Hex®"
(See "Charactar Coda Map® P,30) by smecuting the “CLEAA DISPLAY DATA" qowsand
which eleers the display. In additlon, the ocurser returns to tha Home Posltlen.

Note 1) The Home Poaitien La the Firat addrezs of the [lrst 1lne Lin the display
ares controlled by eseh eontraller and the eddress code la *80-Hex®
(See “"Addrens Codo Map® P.32)

Note 2) In this command, exatute time depends upon each moedel (See ®Write
Timlng® P.16)

No.) CURSOR AT HOME

oojlololofo]1|o] oz

The eursor returns to tha Noee Posltlon of each L3I by enecuting the "CURSOA AT
HONE® goemand.

Mote ) The WHoee Posltlen L4 tha Flrast addresn of the first line in the display
sreh sontrolled by eeol ecentroller and the address code ia "80-Hex*
{See "Addrase Code Mep® P.J2)

Ho.N CURSOR NETURN - -

(D7 [ 08 |03 [ .05 03 ] 62 [ 0L [ 00 |Hax |
L o] 0] 0] 01 0] o] o] 0 1] 1] o3

The eursor returns te the Flret addrese of the 1ine (im the display area
eantrolled by sach gontroller) by exzesuting "CURSON PETURAN® comsand.

Note 1) This "CURSOR RETURN® cosmand is of no vmlue when the cursor eddress
in the Data RAM 19 out of the displey area. !

Note 2) In the ease of EA-TAO001SAT, "CURSOR AT MOMEY gommand sheuld be used
instead of “CURSON PETUNN® command,

Note 3) In the ease of the model whish swploys multiple L3Is, this "CURSOR
RETURN® coemand is valld in each display ares cantrolled by each
econtroller L31s, (Sae relloving figures}

g



EA-YBO0040AT

CURSOR AT HOME

After Execution {Character)

After Execution

R L ) |
T
M\ = ' < m
! 1 ! HOMI P
HOKE POSITIO OSITION
“ m =

P e R P

]
' (B _ =S . =
HOME POSITIO .:OI.M POSITICN
‘ j =

Before Execution

oo eeees B0

(Line) Before Exscution

CURSOR RETURN

After Execution After Execution » (Character)

e TR | [ IR ¥

(< —= =

-4
i

1

.
[ — = —
=S —8 EBE—8

{Ltine) Before Execution - Before Execution

Ho.5 ST CURSOR DIRECTION

[ 40 TWR] [07 D6 |05 |0k [D3 [ D2 DL [ 00 | Hex ]
ojojJ[o]Jojole| o] 1]ojosios,05]

The "SET CURSOR DIRECTION (PCRWARD / REVERSE)® command selects the direction te
®ove cursor either in the FORWARD or REVERSE direction according to the value of
00. Upcn execution of this command, the cursor address autocatically proceeds
to the next address, only 1f the "SET CHARACTER DATA" com=and i3 fmplesented.
This com=and also disables the other.

FORWARD ::nwhvhza
REVERSE (DECREFENT)

Do DERECTION
9
1

Note ) This co==gnd sujersedes the *CURSOR INC/DEC® command.

No.6 CURSOR INC/DEC

(%0 Twr} To7 06 Jo5 o
jolojJfoflojojo

The °CURSOR INC/DEC® comrand {mplements the cursor INCREMENT or DECREMENT
according to the value of DO. Upon erscution ef this Loemand, only the cursor
w{ll shift RIGKT or LEFT by coe address. This com=and plsc dissbles the other.

% |p3 |p2 [D1 [DO | Hex |
o} 1] 17os1jo06,07]

INCREMENT (RIGHT)
DECREMENT (LEFT)

Do DERECTION
0
1

Ko.T SET CURSOR FONT

40 [WR| [D7 [pé Jo5 o [D3 [D2 ToI [po | Hex ]

E {olTotololrlo] o(o/1]08,09]
The °SET CURSOR FONT (UNDERLINE / Sx7 BLINKING)® selects the cursor atyle,
UNDERLINE or 5x7 BLINKING, sccording to the value of DQ. fThis com=and alao

Gisable the other.

UNDERL INE
Sx7 BLINKING

00 FONT _STILE
0
1

Note ) Sx7 BLINKING can not be stopped.



UNCERLINE CURSOR

(Continucusly OR)

S x 7 BLIKKING CURSOR

($x7 Blinking)

No.8 UNDEALINE CURSOR BLINKING ON/OFP

ac Jvn) [7 1o Ips[oaJp3]pzlpl] OO | Hex
[ oje] | el ofofl of 31 0f Fo:aﬂo&

The °UNDENLINE CURSOR BLIKKING (ON/OFF)”™ ece=snds the blinkirg feature
CN or OFF according to the valus of DO, and slso &isadles tha other.

Note )

orr
o

Do BLINKING
0
1

For UNTERLINE CURSOR only., This coexand does not apply to the S5z7
blinking cursor. -

Ko.9 CURSOR CN/OFP

The “CURSCR ON/CFF® coe=and turns the ¢isplay of the curssr ON or OFF according
to the valve of DO, and also ¢isatles the other.

Note )

CURSOF DISPLAY
OFF_(ENABLE)
ON (DISABLE)

Do
]
1

This co=mand supersedes ®SET CURSOR FONT® or “UNDERLINE CURSOR BLINKING®

No.10 DISPLAT OK/OFF

ao{wh] [T [o6 |5 [0 [03 (D2 ]DL J0O | Hex |
_ 0] o_ ol o[ol ol 2] 3] ofonj oc,00]
The "DISPLAT ON/OFF® coamand turn the antire display ON or OFF accerding to the
value of DO, and 8130 disables the other.

) DISPLAY
3] OFF (ENABLE)
1 OM_(DISASLE)

Note ) The Display Dats RAM {3 not clex-ed and its conlents recafn unchanged.

No.11 DISPLAT SUPPRESS ON/OFF

The "DISPLAT SUPPRESS ONJOFF® turns the ¢ispley fros the cursor wvhich {3 dlrected
By the “SET CURSOR DIRECTION® CON = Orr sczordicrg the velue of pé, and also

éissbles the other.

D6 DISPLAY SUFPRESS
0| OFF (Cancels Suppress Request
11 ON (Suppress the display)’

sred and fts contents re=zin uncharged.

Note ) The Di¢splay Data FUM {3 eot ¢

No.J2 S&ET CURSOR ADDRESS

a0 [wh] {7 ]D& 105 |08 [D3 02 [ D) J0O [ Mex ]
0| o) (11 Adcrese  Dats ] 8o-E7 |

The "SET CUASOR ADDRESS® co=xand designates s Duta PAM locatlon by an 8 oit
addreas cods and 13 used for presetting the cursor address. A3 for Lthe
correspondence betveen adéreas code and the eursor address, refer to the
Address Code Map P.32 (Soze models which display ever 8¢ total charscters
ezploy sultiple contreller LSIs and each LST controls a specific part of

the display).

No.13 SET CRARACTER DATA

rac [vR] [©7 [o6 [ 05 Joa o3 [0z Joi Joo | Hes |
1] o) | 8  bit  CHARACTER _ CODE  |20-7F,A0-DF |

The “SET CHARACTER DiTA® comrand transfers § bits of lamsediate Charscter Code
to the Display Data RAN locstion sdéress by the sddress pointer.

£4 —



1) Bdusy Flag

Reads the busy atate, indinating Internal opsration ls bel 4
(0T output ls TTL coapatibdle) f4 performed at o7

ITiR - 1

STATE cSi | cs2 | wR | %0 | a0 | WOT [o7 [ 06 to Do
BUST T L L | Ly ol vl v 1 v

HOT_BUSY 0ol 1L [ LYl o [ s % [0 J

§ Not applioable

Note) In the csaq of the madels which dieplay over 80 total cherscters,

this "Busy Plog® Ls perforwmed to the display ares seleoted by the
“Chip Seleot® sigmal,

rju.-'lu.-n';t!.ﬂ cn-1|cT={en=) ﬂ-iuicl--t;r,nln.{o. 'o. lo. o. jo. Jo. ';o. ;o.
.”['oll e [ v b e o jaudefe]y oy
. el e ool oo mvs (v faleli]e !. iy
-“'1.-;].|I sl v b o b e fmmv (v lelilolags iy

L:Line,F;Figure

= Correspondence hetwveen CS{Chip Selact] Terwinal and Dieplay Ara

GIEA- YIONIAT

|.‘......“ ‘CI\I.I’IEQ.O!‘,
! = — ITOP vigw)
! CSeel, CSp-1, RDY-1
f €Y J, €8y
: CSr-1,C8y-l,
: T3t c83, ROVT
{Line}
@DEA YIIAT, LA YIIMIAT
' 4 (Charneter)
; 1ITOV VIEW)
; €S-0, €841 ADY |
, — —
. CSi1. CSy-2. ADY 1
{Line)
MEA -YI0000AT
] o sreren g9 (Chu'uct'rl
} —_— — ITOP VIEW)
: €S+-1, CSy-1, ROY-1
) TS 1.8y 2, RDTV1
s i —
. €S 1.€8, 3. ROV
. ¢y TSy o ADV
{Line
@ECA-YOIEAT, EA-YI00(SAT
' LR W {Character)
: (YOP VIEW)
; €31 1. €S4-1, ROV 1 i, C8-LCSy-2 DY S
.................. teerretnri e sae s drrtest s s s eebeenatanresaesaeines ses o
: Coacs-L A0y | C&eres-d ROV
{Line)

A2~



4. Chars:ter Code Map

fover € bit of Character Cole (Hexsdecimal)

YI. HANDLING PRECAUTIONS

b

—|

1. EPSON LCD ®odules esploy C-MOS LST drivers, so we recocsend that you:

8) Do not gmput any stgrala Before pover 14 turned on,
) Cround your body, vork/assesbly srvas ane G35ensbly equipaent o
protect the sodule sgalnst STATIC ELECTAICITY.

T TN T

2. The LCD Fenel consists of two thin plates of glass

with polarizere,
5@ ve recomcend that you:

r-

{terndaocimal])

®) Do not teueh or Fress the glass surface,
b) Do not vipe the polarizer surface with 6éry or hard ssterials.

——— o —

a
w. 3. To avoid degradetion of the device, do not Gperste or store the
o Bodule under the conditions of direet sunlight, bigh-tesyerature
- or ZQT:E::.

M

2

[ ™

o]

£l

v

M_ s_."

o m.-.-- ; ] i ' . = ,\,\;‘
- i

¢!

S

-t

.54(0.100)
-1(0.083)
¥. MIDEL N MEAR STAUCTURE 0.38)  0.05
Iv, 3
-
-
ra-TBo00NgaATY s e
J1TT1L T2 )
- W
Connectar Typa l_ -~
erae . \ t -
et rosue 1"t card Eege 32
pe "I® : Pin-Feadar i ..u_ o
(Ri{ght-Angle) - © e J
Q] o~ . M
< A - !
> Display Mode " - _ll..ll
®4® : Peflective Typa -l . —
°I° : 1 PCB Type Tiewing Angle-6 O'clock i 0000 cC=
“I" 1 2 PCB_Type 1 _
———3 Duty Cycle / Character Foroa’ _
No. of Duty Character
AlL Line(s) Cycle Format
ihaber of Characters ”n == v $37 § corio
2 °5° 1/1€ | 527 § eursor EA-YBQQ40AT (80 x 4)
L] “0° 1/16 5xT & cursor
°s® 1732 | SxT & cursor

Yazter of Ena.- e —— . ' o Tt oo
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