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INTRODUCTION

The m-czooljtn is a dot matrix liquid crystal display
(LCD) module capable of generating 20 characters per
line. The on-chip driver confiquratidﬁ provides the
TCM-A0077~-3 with two attractive featyres -- very compact
design and very low cost, ‘ P

#

The built-in memories include a 20-word data RAM. a

from the MPU or others can be programmed in the data RAM

for convenient display.

L4

The MPU is responsible for only display data and commands
and is not required to-coptrol any other display functions

This means that, with the EA-C20017aR , the- MPU workload

is reduced.

1.11 Features

(1) On-chip display data RAM : 20 words (8 bits/word)

(2} On~chip CG ROM : 96 ASCIYI character codes +
64 special letters

(3) On-chip CG RAM - ¢t 4 characters (5 x 8 dots,
allowing pseudo~graphics
display)

(4) Character font : 5 x 7T dots + cursor line

(5) Cursor font

L2

Underline or all dot blink--
ing (selectable)

(6) Commands " : 13 different commands
(including System Set and
Cursor Control)



Possible with 4-bit or 8-~bit
MPU

e

(7) Interface

IDCE ingré power

(8) Power supply :

(9) Display‘3 . : TN~-FEM poé@tiye display,
reflection typey 1/16 duty



3. BLOCK DIAGRAM
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FUNDAMENTAL OPERATIONS

—

(1) The module consists of an on-chip character displas

(2)

(3)

(4)

control driver, a Cr oscillator and an LCp panel.

The LCD supply voltage dividing resistors are bujilt
into the chip. ‘ /
/

.

‘The contrast of the LCD panel ha%’temperature and

(5)

(6}

(7)

visual angle characteristics. The
VISUAT angle can be adijusted by a varij
Viguas ang Ju Y

the I/0 connector, so that the module may be used
bt
under an optimum condition in the operating enviror

ment,

+
.

The module operates from a +SV single power supply.

The controller contains a display data RAM and a
character generator (CG) which produces 96 ascrr
character codes and 64 special letters... The MPU
controls only display data and commands and nothing
more. This leads to a reduction in MPU workload.
All display functions for display data, address dat;
and the cursor are controlled by 13 different
commands entered via the data bus,

Two cursor display formats are available:_ﬁﬁﬁgpffy'
and FYIRAOATITAKITG.

Other functions include system reset and display
on-off. )

-



5. INPUT/OUTPUT PINS

2.1 Pin Configuration

Top View
O
1.0 o2 -
3,0 of
ho of
70 68
30 o0lo
ilo ol2 .
O
No. Symbol name
1 VDD
2 Vgs
3 Vout.
4 © CLOCK
5 cs
6 AQ
7 AR
8 RD
g D3
- 10 D2
11 D1
12 | DO




5.2 Pin Description

L No. | Symbol 1/0 Name Fucntion
1 Vob I | power ‘input | +5V £5%
2 | vgs ¥ | power input oV (GND)
» - /
) &
Contrast adjustment
3 Vout I | LCD contrast 1= S
. adjustment .
e v - VR, |
Hodule _Out
- vss —
2 — | S00RGHR
4 | CLOCK I Command clock System clock input pin
| input (L to 3.2 MHz)
5 cs I Chip select Active "L"
6 A0 I Display data/
command input
selection
7 WR T Write enable | Active "L"
input
8 RD I Read enable 1 Active *L*
input
S D3-DO0 |I/0 |Data input S 8 bits, consisting of

" (D3 only: input/ | upper ¢ bits and lower
12 : output) | 4 bits .




6. COMMANDS

6.1 Command List

, 4
Y — 1
No.} Command name E@{wa RD AO[D7 D6 DS 94103 D2 D)L DO Remarks
1 [sercorsor |0 0 1 0[0 0 0 0 0 1 0 “b/r [D/gel decxement 05
DIRECTION 0/1=0 increment  |o4
2 | CURSOR AD- 0 0 L 0la 0 0 0 0 1 1 -1/¢1]l-1/+l=) cursor
DRESS —1/+1 | 5 " address -1 |07
: 5 -1/+1=0 cursox ‘
_ ' address +1 '06
3 lcURsSOR FONT | 0 0 1 00 0 0 0 1 0 0 A |A/UsL all‘dots oS
| SELECT blinking
' . ‘ A/U=0 underlining Oé
4 [cURSOR BLINK |0 ¢ 1 0|0 O O 0 1 0 1 ON/OFF{Ou/OFF=l ON Y
ON/OFF - ) . ON/OFF=Q OFF : O
s | DISPLAY o o 1 0|lo o 6 0 1 1 0 ON/OFF|ON/OFF=l ON 0,
ON/OEF ON/OFF=0 OFF o
6 |cursor o 0 1 0lo o ¢ 0 1 1 1 ONJOFF|ON/OFF=1 ON o
| on/OFF ON/OFF=0 OFF lo.
7 |SYSTEM RESET |0 O 1 0[O0 0 0 1 0 0 0 0 |Data RAM and CG RAM | |
are not affected.
8 |Line seEcT |0 o 1 of0 0 ¢ 1 O O 1 1 |set for 1716 duty & |l
| : - 20 x 1.line -
3 [SET CGRAM 0 0 1 0/0 0 1 O (lower address) |Upper address 2
 |ADDRESS fixed to OH .
10 {SET CGRAM o ¢ 1 0f0 L ¢ (CG RAM data) ' 4
j DATA C
11 |SET CURSCR 0 0 1 0 {character‘address code) |See character a@« 6%
ADDRESS : dress code, section ?c
7. -
12 |SET CHARACTER| 0 © 1 1 _ (character code) See character code
CODE - _ map, section 7.
13 |BUSY FLAG o 1 0 OlsF % * *B8F ¥ r  * |pFe) busy ”‘
CHECK

{*:high impedance) BFE? not busy

[ROTE] Entry of any command other than those'listed above may cause




6.2

Command Description

(1)

(2)

SET CURSQOR DIRECTIOCON

MSB (D7) LSB (DO)
A0 :|0| WR:|O 0000}01% 0f  Increment
00000101 Decrement

o
This command'specifias the direction in which the cuxrsor
moves. Writing 04H brings cursor increment mode.
Writing O5H brings cursor decrement mode.

With a cursor directicn set, the cursor address register
(data RAM address) is set for increment or decrement
pach time a SET CHARACTER CODE command is:

executed, the address changes automatically in the

direction.

set direction.

CURSOR ADDRESS -1/+1

MSB (D7) LSB(DO)
20 : ol WE : 6000|0110 +1-
0000f[ 0111 -1

This command adds 1 to, orx subtracts 1 from, the

cursor address.
to be incremented by 1.
address to be decremented by 1.

Writing 06H causes the cursor address
Writing 07H causes the

the command enables

only cursor movement, and is useful for editing.

s —————,



(3) CURSOR FONT SELECT

MSB (D7) LSB (DO)
a0 : [0 WR : |0 0000/01a0 Underlining
, | 7 00 &
: ) All dot
00o00]o0 E’lll | blinking

70 0
"This command selects a cursor format. Writing O08BH
brings underlining mode. Wxi#inq 09H brings all dot
blinking mode. (in which case blinking cannot be
turned off )

(4) CURSOR BLINK ON/OFF

MSB (D7) LSB(DO)
a0 : lo| WR : o 0000|1010 Off
loooof{2011] " on

This command turhs.on or off underline blinking when
the cursor is used in underline ‘format. Writing OAH
turns off the blinking of the cursor. Writing OBH
turns on the blinking of the cursor.

(5) DISPLAY ON/OFF : ‘
. MSB(D7) LSB(DO)

AO : [ O] WR : o0 0000|1100 Of £
000601101 on

This command turns on or off the 'display. Writing OCH
turns off the display. Writing ODH turns on the dis-
play. With the display off, the contents of the data
RAM are not cleared.



(6) CURSOR ON/OFF

(7)

(8]

MSB (D7) LSB (DO) -
A0 : 1o WR : |0, 6 000}111YxoO Off
i
¢000}1 111 on

-

This command turns on or off the cursor. Writing OEH
turns off the cursor. Writing.OFH turns on the cursor.
¥

SYSTEM RESET ~
MSB (D7) LSB (D0}
A0 : ]O0] WR : | 0. 000lL}{0O0O00O
This command initializes the system. (However, it does

not affect the data RAM and CG RAM. ) Writing 10H
causes the instruction commands to be set as follows:

SET CURSOR DIRECTION =m==me=mmmmos w==== Increment

CURSOR FONT SELECT s-=w=m=m—==m=—- . Underlining
CURSOR BLINK ON/OFF ~mmmmm——m— o e Off
DISPLAY ON/OFF =-—m=mmmmeme—em—eee————e Off
CURSOR ON/OFF oo om o e e oo om0 s s o e Qff
LINE SELECT swwmm—s o o o s o oo oo = One line display
SET CURSOR ADDRESS ~=mmmmmmm=— oo e Line 1, address (
LINE SELECT

M5B (D7) LSE (DO)
a0 : 10| WR ¢ |0 000100111

This command specifies the number of lines to be dis-
played (LCD drive duty). 13H is set as this module
is of 1/16 duty driving.


Line Select
Note : Practical experience has shown that a Line Select instruction needs to be sent immediately after a System Reset. i.e. the 'One line display' in the System Reset seems to be ignored.


()NQ SET CURSOR ADDRESS
{ MSB (D7) LSB{DO)

AO : | O WR : 10 dmuacb&:é&hmsstwde
1

This command presets the address of the cursor. Use
the character address code to preset the cursor
address. (See Character Address Code, section 7.)

o
~ (30) SET CHARACTER CODE - -
A . MSB (D7} LSB(DO)
)
AQ : 178, WR : 10 %pmnmta;cxde
_

-
This command writes a character code into the dateso-.

(see Character .Code Map, section 7.}

3 (31) BUSY FLAG CHECK
MSB (D7) LSB

AD : | O RD : |0 WR : | 1 BF * * *| Bp * *

«:high impedance...

This command checks the status of the module.
The flag showing whether the internal cenditiomo— .
busy or not busy appears at pin D3. {In this Cmee.
"'p2, DL and DO are at high impedance.)

To check the internal condition of the module
external unxt, read the value appearlng at piz—

another command can be-written.
Unlike the others, the BUSY FLAG CHECK comm

Ferminate when read once.



Set Cursor Addr
Note : Practical experience has shown that a 'Set Cursor Address' should be issued after cursor position 10 - otherwise, subsequent characters will not appear.


. 7 -
" A0 : |0 W:LO_J IOULv[\_

st Coem) ' o
WD

This command specifies a CG RAM address (charackter
code). Four CG RAM addresses are available: Q0H, OlH,.
02H and 03H. Only the lower addresses must be used
for setting: 0H, 1H, 2H and 3H.

4 _
HSB (0T) o ~ 1SB(DO)

-

%, (13) SET CGRAM DATA

- g
AG : |0 WR {0 o110 (SGRM{daﬂﬂ

This command registers a péﬁtern‘ﬁs x 8 dots) at a
preset address (set by the SET CGRAM ADDRESS command) .
pata, in bit image, is to be set at D4 through DO.
{*1* -~ on, '0' ~- off)

. 4 Do
W 1 . i -
(Example] 2f
AT,
Register pattern “»3" z 'j@-fﬁa-
at CG RAM address QlH. 5 pf-/izgk
. 6l ¥ L
'.; 7 . //
31 WS*A
step A0 WR Data Contents L
1. 0 0 214 et CG RAM address.
2. 0 0 40H Set ROW1l data.
3. Q 0 40H " 2 0"
4. 0 0 SFH " 3 "
5. ¥] 0 48H o 4 "
6. 0 0 4FH " 5 "
7. 0 0 494 " 6 "
8. 0 0 514 " 700"
9. ) 0 §0H » g "

{NOTE] The BUSY FLAG CHECK command is omitted from
the step.
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7.2 Character Code and Display Patterns

* Character Code Map
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i .| i FL ] 7 3 LLULLEL W ud » hepntll hod
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9.2.1 Read Timing (BUSY Flag}
AD — ' ’
Apre ot
cCS - !:/
R L—a e tRP el tRC
- /
RD ~ . >Lh
8D T G lesyt
-—31 % RH
D3 VBUSY. FLUGE-—Y
== ' 0. 4V
Input signal
e y - 2.0V
(A0,CS,RD) 14 0.8V
i .
(Ta = 0 ™ 50°C Vpp=5VE5E)
Parameter Symbol Standacd Unit Remarks
Min. | Typ.| Max.
A0 — RD set time tar 0 - ==~ | nseg¢
CS = RD set time ECR 0 - -~ | nsec {
Output delay time from trD - -~ | 250 | nsec | p3 31pad T
RD CL=100pF
RD — A0 hold time tRa 20 — -~ | asec T
RD — C$ hold time tRC 20 | == | == lnsec T
Data hold time tRH 10 - -=- | nsec o
Read pulse width trp 150 — ~~ | nsec B
Input fall time tHL - - 50 | nsec B
Input rise time Ly - . 50 | nsec wm




9.2.2 HWrxite Timing
i
AO ‘><£ 4
Ccs —~ '
N 4 <1
03-D0 Upper data w‘ﬁ' Lower data
431;93T —4ﬂoadﬁd} |
LB & —t OH tn‘i ‘LL t DH
WR . ’ ] l
Lot 1| gtk | 62
14 L * t AW I iR . L | ‘.ﬂ
L Write ' Write Write " Write
WR ———@i‘/_ﬁ.__- lower \uppez: y lower -,/
(cycle time) | tyxmlgl’\—/ t $CIC e |
e it

Inputl /}__
signa 2.0V
(A0, CS, WR, D0 ~D3, CLOCK)?r“mi | 0.8V

Ta = 0 ~ 50°C Vpp=SviSt

Parameter Symbol Standard : Uré:it
Min. | Typ.]| Max.
AD ~ WR set time tAW ] —— -~ | nsec
CS — WR set time ke 0 - -- | nsec ]
Data set-up time tps 120 - - 5'n-s'e¢ g
WR —> AO hold time Ewa 20 U7 meee
WR = CS hold time twe 20 - -- | nsec
Data hold time ¥ EDH 20 - - '_-né-ec:
Write pulse width twp 200 — -~ | nsec
Upper write —* lower write time twiwz 200 — ~= { nsec
| e | 16/m ke —= | == T nsec
Lower write ~— upper wrize time twcyc {ZL(}--.K B
e (HE) N
Input fall time LRI, - - 50 | nsec
[ — e | 50 1 nsec |
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10.

OPTICAL CHARACTERISTICS

10.1 Drive Conditions

‘ {,{Tazzﬁ"C)
Parameter -] Voltage D&%y . Bias
. /
Specification 4,25V 1/16 1/5
3
10.2 Electro-Optical Characteristics,
‘ Standard
No. Parameter Symbol Tempefgture Unit | Remarks
' * - Min. | Typ. | Max.
1 | Drive voltage | vop veh 2 4.65| 4.90]. -~ v | Fig. 1
D ; .
(Vpp-Vrcp) vth 1 -- | 4.60] 4.83 Fig.
vth 2 41.19 | 4.41 -
25 Vop -~ 4.25{ -~
vth 1 -~ | 4.12] 4.33
Vth 2 3.60 | 3.92| --
vth 1 - 3.64} 3.80
2 | Response time | tr Low temp, (0) -- 1500 | 700 ms | Note 2
25 - 170 250
tf Low temp. (0} -~ | 35@¢ |} 550,
25 --' 1 1so0 | 250
3 g o Longi- AL 60 ——— 80 DEG Nc?te 3
o 58 |tudinal _ _ . ‘;
g )
G382 Lateral| 42 60 ~- {120 |DEG
[+ R
4 _Cant:ast ratiq ¥ 25 -— 34 —— “flwéte 4

INOTE 1] Definition of frame fraque:nfcy.;

V1 et md e oty e e ctvrvrs 4P LW vro T rrm



(1) Optical Measuring Apparatus

 Specifications: Brightness meter Canon LC-2g
Light source Halogen lamp

Measuring conditions:

. Brightness measuring

- spot diameter ) #0.3
: {
Light source _{
irradiation spot @1 0mm
: P

L : Light source
P.M.: Brightness meter photo receiver

o

L P.X
AW N

iy

30°

,..
‘%

Y —
\ __
. *z
b
®
\Y

Thermostatic oven

b A N—




(NOTE 2] Definition of Response Time, and Measuring

Conditions

v I{
LD .
. | .
31/
R - 1
o111 r 1 1 MRRRN ar-—--—
I S R N LJLJL O

-Viep~  Non-select time Non-select time

e g
P

4
n

Contrast // | \
10%

Time

,’tt\ EEg':"
o i |

{tr-tf] The segnent whase response is the lowest
is to be measured under the following conditions:

4

a) Ambient temperature : 0°C and 25°C
b) Frame frequency (fF) : 64 Hz
€} Viewing angle : 70°

: 4.25V

d) Drive voltage Vo,



INOTE 3] Definition of Viewing Angle Range

4
Conditions Min. Max. Unit
- Front -~ rear g = 270° 60 . , B8O DEG
{ ¢ e
— ¥
§§ght - left | ¢ = 180° 60 120 DEG + 70°
. i . L - " —— ﬂ‘ﬁ&{ 1
2
Y

X

7
LE%//
. / A

AN L : .
' :: //4iii%§<\£;;*“““\ ///r//i:/ /;i
v S \\wgy?/ | y S

{NOTE 4) Definition of Contrast Ratio

pafinition §
- . _ Brightness with OFF voltage applie
Contrast ratio = Brightness with ON volatge appliec

Measuring conditions
a) Drive voltage | Vop =4-25V
b) Ambient temperature Ta =23°C
c) Viewing angle - ® =270°
g =70°



11. HANDLING PRECAUTIONS

(13 The display panel ¢f the module is covered wiéh a

U.V. cut polarizer. Use extreme care when hahdling the
panel because it is very vulnerable. | : e

(2) If the display panel gets dirty, clean it lightly with
soft cloth (e.g., gauze) impregnated wifh one of the
following solvents: .

.+ isopropyl alcohol
ethanol !

trichloro-trifluoro-ethane

Avoid using cloth or gauze alone that can damage the

surface of the polarizer. Do not use the following
solvents:

- water . . oy
. ketones

aromatics . . Ry

{3} Observe the following as the module uses CMOS LSI.

{a} Connect any unused input pins to Vpp or.Vgs.
(b} Do not apply input signals to the module with
no supply voltage applied.
- (¢) When doing assembly, use utmost-care not to cause
damage by electrostatic charge.

L

(4) Avoid applying strong shock to the module or letting it
fall from a height. It does use liguid crystal display

(5} Avoid using or storing modules exposed direct to sun-
shine or high temperature/humidity which otherwise
will shorten the life of LCD.
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EA-C20017AR TENTATIVE SPECIFICATIONS No. SB-6002.

Prepared on QOctober 18, 1984.

Issued by EPSON CORPORATION

Caution:

Display Division, Toyoshina Branch

6925 Tazawa, Toyoshina, minamiazumi~gun
Nagano 399-82 JAPAN Tel.:(0263)72-1324

Information contained in this TENTATIVE
SPECIFICATIONS is subject to changes without
notice. Confirm the information before using

the final specification.




