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Pin Function Chart Power Supply Requirements

Pin Name [l[o}
Ve — | Ground; OV
Voo — ] 45V
Vo — | Power supply for LC dnving NORMAL D > v

R

Signal to select registers TEMP Module YO
*0™: Instruction register (for write) (+5VDC)
Busy flag; address counter (for read)

“1": Data register (for read and write) Vg

VoD

RS

Signal to select read (R) and write (W)
RW “0". Wnte MPU — LCD Module

.
SV I
7
y _
*1" Read MPU «— LCD Module oo i *—‘
SV

+

E | Operation start signal for data read or write
DEBO thru DB3 Data Bus of lower order 4 lines having bidirectional tri-state. Used for data transfer WIDE
u /O | petween the MPU and the module These four are not used furing 4-bit operation. TEMP Ve 5v
DB4 thru DE7 Data bus of higher order 4 lines having bidirectional tri-state. Used for data transfer (45VDC) —‘\'X"—_—{ T
"" /O | between the MPU and the module. DB7 can be used as a BUSY flag.
NOTE: In the module, the data can be sent in either 4-bit 2-sequence operation or 8-bit single-operation so VR 10KR - 20K
that it can interface to both 4 and 8-bit MPU's

Absolute Maximum Ratings Electrical Specifications

Sumbal

Item Y Min. Item Symbol | Condition

Logic Circuit Power Supply Voltage Vio-Vss R High Input Level Voltage v, _
LC Dnver Circuit Supply Voltage Voo-Vo

Low Input Level Voltage V. —
Normat High Output Level Voltage Vou -l=0.2 MA
Operating Temperature [~ h Low Output Level Voltage Vou lo=1.2 MA

Input Voltage Vi

Normal Power Current loo Vpo=5.0V
Wide b

Storage Temperature

Timing Characteristics Timing Diagram

Parameters nS
Enable Cycle Time tC (min} 1000
Enable Pulse Width
High Level tW (min) 450
Low Level tL (min})
E Raise Time tr {max) 25
E Fall Time tf (max}
Set-up Time 1B (min)
Data Set-up Time 1l (min) Input Data
Data Delay Time tD (max)
Address Hold Time 1A (max)
Hold Time
Input Data tH (min)
Output Data tO (min)

VIH
RS.R/W i

Output Data

Command Instructions

Code Executed

Time (max.)
Description fosc=250KHz

Instruction

Clear Display Clears all display and returns the cursor to the home position (Address 0) 164mS

Returns the cursor to the home position (Address 0)  Also returns the display being 164mS
shifted to the onginal position DDRAM contents remain unchanged
Sets the cursor move direction and specifies or not to shift the display These operations 40uS
are performed dunng data wnte and read H
Sets ON/OFF of all display (D) cursar ON/OFF (C), and blink of cursor position charact PI
character (B).

Cursor At Home

Entry Mode Set

Display On/Off
Control

Cursor/Display
Shift

Moves the cursor and shifts the display without changing DDRAM contents. 40uS

Funchion Set Sets interface data length (DL) number of display lines (N) and character font (F) 40pS

CGRAM
Address Set
DDRAM
Address Set
Busy Flag/
Address Read
CGRAM/DDRAM
Data Write
CGRAM/DDRAM
Data Read

Sets the CGRAM address. CGRAM data 1s sent and received after this setting 40uS

SETS the DDRAM address. DGRAM data is sent and received after this setting 40uS

Reads Busy flag (FB) indicating internal operation s being performed and reads address ous
counter contents.

Writes data into DDRAM or CGRAM. 40uS

AO—‘OOOOOOOOE

Reads data from DDRAM or CGRAM 4008

Code Description Executed Time (max.)

I/D=1: Increment DL=0 4-bit DDRAM. Display Data RAM fep or fosc=250kHz

1/D=0: Decrement N=1 2lnes CGRAM Character Generator RAM However, when frequency changes, execution
S=1: With display shift N=0 1 lines ACG- CGRAM Address time also changes

S§/C=1 Display shift F=1 5x10dots ADD: DDRAM Address corresponds to E

S/C=0. Cursor movement F=0" 5x 7 dots cursor address X

R/L=1- Shift to the nght BF=1: Internal operation I1s being performed AC- Address Counter, used for both It fep or fosc 1s 270kHz,
R/L=0- Shift to the left BF=0" Instruction acceptable DDRAM and CGRAM 40uS 250
DL=1. 8-bit .. Invalid HS X 525

2N

=37pS
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SELECTION CHART

TN Type STN Type -
Display | Font ?aralc“:r V':;th: Driving| pop ojze | TEMP- Temp. Bc; °:'§2ﬁ's" Connection
Model Format Matrix (l:ze nel. Areag Duty WxH mm Range Range P
Char x Line | WxH Pix ursor Cycle ] ] Edge
WxHmm | WxHmm Nml | Wide | Neml [ Wide | EL | LED | Style 5
Location
1C081S 8X1 5X8 | 645X1075| 61.0%X158 1/8 | 840X440 | © [} - - [} (<} siL BTM
TC122A 12x2 | s5x8 | 265x550 | 467x175 | 1716 [ss7x320 | @ | e | @ | @ | - | @ | su | em
TC161C 237X541 | 450X120 | |, | 61.0X300 | © @ @ [} ® e siL TOP
1C161D 16X1 SX8 3.20X595 | 64.5X13.8 800X360 | © ] © <] ® ] siL TOP
TC161F 320X595 | 64.5%X13.8 1/8 | 800X360 | © [} <) [} o) © siL TOP
TC161V 315X630 | 61.0X9.6 800X250 | © o] - - ® ® st TOP
TC1618 16X1 5X8 3.15X630 | s10x158 | V16 | 800X360 1 @ [} ® - [} ® S TOP
TC161A 484X806 | 99.0X130 1222X332| @ ® ) - ® ) siL TOP
TC161E 484X8.06 | 99.0X13.0 1/8 [1222X332]| @ ® @ - [} [} SiL TOP
1C161T 16X1 5X8 415X9.50 | 800X205 | 1/16 | 1000X420]| @ ® e - ® ® sl TOP
TC1618 7.20X14.54 | 1200X230 | 1/8 | 151.0X400| © ® ® ® (<} [} DiL END
1C162G 16X 2 sx8 365X4.35 | 645X138 | |, | 80.0X360 | © [} (o} o o) [} sl TOP
1C1625 2.95X555 | 61.0X158 800%X360 | © ® © - ® @ siL TOP
1C162W 16X 2 sx8 295X555 | 61.0X158 | |, | 840X440 | © @ @ - [} © siL BTM
TC162€E 295X 555 | 60.0X16.0 840%X440 | © @ [} (<} ® @ siL BTM
TC162C 16X 2 sx8 296X556 | 620X160 | |\ | 850X300 | © - @ - (o} ) DIL END
TC162U 295X555 | 61.0X158 850%X325 | @ [} @ - @ [} DIL END
TC162F 16X 2 sx8 355X555 | 620X160 | |, | 850X360 | © ° © ® @ @ DIt END
TC162X 4.07%X7.76 | 800X 205 1000X420| © [} e - ® o) siL TOP
TC1628 16X 2 5X8 4B4XBO6 | 990X240 | |, |1220X440| © [} o) @ o) o) siL BTM
TC162D 4.84X9.66 | 99.0X24.0 130.6X380| © e (o} o o [} DIL END
TC162T 16X 2 sx8 505X9.55 | 99.0X240 | |, |1220X440| © @ © - @ @ siL BTM
TC162H 6.00X963 | 1200X23.0 151.0X400 | — - @ ® o] o) DIL END
TC164A 16x4 | sx8 | 295x475 ] e18x252 | 1/16 [870x600] © | © | @ | © | @ [ @ [ su [ vor
1C2015 20X1 sxg |[670X1150 | 1561X160 | |0 |1820X335| @ @ - - e @ DIL END
TC2018 7.20%X 14.54 | 149.0X23.0 180.0X 400 | - - [} @ @ ® DIL END
1C202U 20%2 5x8 370X 485 | 800X205 | |, |1000X388| - - ® - - ® siL TOP
TC202A 320X 555 | 83.0X18.6 1160X370]| @ o] [} 1o} [} [} DIL END
TC202T 20X 2 5X8 490X8.30 | 1232X230 | |\ |1460X430| © e o) - - - siL TOP
1C2028 6.00X9.63 | 149.0X23.0 180.0X400 | - - e [} [} [°) DiL END
1C204C 2.29X 402 | 58.6X21.1 77.0X470 | @ (] [} - ® o) siL TOP
TC204A 20X4 5X8 295%475 | 760X255 | 116 | 988xe02 | © o] ® o] @ <] siL TOP
TC2048 5.66X9.80 | 143.0X57.0 191.0X860 ) — - [} @ - [} DIL END
TC242T 24X 2 5% 8 320X555 | 800X205 | |, |1000X388] © ) [} - - ° siL 0P
TC242A 3.20X555 | 93.5X15.8 1180X360] © o [} @ ® [} DiL END
1C242D * 24X 2 5x8 320X555 | 935X158 | |, |1180X360] © @ [} @ - [} DIL END
1C2428 6.00X9.63 | 178.0X23.0 2080%X 400 - - [} © o] [} DIL END
TC402C 0X2 sx8 267X 460 | 1308X132 | |\ | 1494X270| © [} - - ® o] siL TOP
TC402A 3.20X555 | 152.2X14.5 1820X33.6| @ (] o] ) [} [} DIL END
TC404A 0X4 5% 8 278X 489 | 147.0X295 | |\ |1900X540| © [} [} [} ) ° DIL END
TC4048 5.20 X 14.58 | 244.0 X 68.0 2800X88.0 | - - e [} ) [} Sl END

* Dual Color (Red/Green) LED Backlight ?) @ : Available / - : Unavailable
N
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LCDM Part Number and Ordering Information
SERIES IDENTIFIER XX XXXX .X - X x 2(_ x - M

Type |Code I
Character | TC
Graphic TG

HEADERS/CUSTOM DESIGN

Header Type (PCB Back) |Code #
St. Box Header SB
Rt. Angle Box Header RB
St Pin Header SP
At. Angle Pin Header RP
Config. St Socket S8
Rt. Angle Socket RS

A-Z Custom Designs 01-99
(No /0)

—
DISPLAY FORMAT

Char/Line | Code Char Lines
1
2

4

# Use code only if needed, otherwise leave blank

VIEWING ANGLE/TEMP. RANGE LCD TYPE/COLOR IMAGE MODE/POLARIZER BACK LIGHT/COLOR

Polarizer | Code Type Color
Reflective

Operating T Background | Character image
Temperature | Yiewing angle ype . g = g
rey a

Normal 6H - Bottom ™ .
0 - 50°C Back Lite Posttive | 1 nsfiective

(STNor TNy | 12H- Top Black Color Image
Extended 6H - Under Yellow Dk. Blue
-20 - 70°C
(STNor TN) | 12H - Above Blue

Blue/Green

Transmissive | P White

SMT | Yellow/Green
Back Lite Nl?"gaatwe Transmissive | N*
Color ge EDGE | Yellow/Green

Gray Dk. Blue * Can only be used with STN SMT | Red
code B or TN cods E

* Negative image Only Fluorescent

Handling Instructions
Cleaning the Panel

Safety « Do not wipe with a dry cloth, as it may scratch the polarizer.
« If the LCD panel breaks, do not allow the liquid crystal to get in your mouth. « Wipe gently with a soft cloth soaked in a petroleum benzine.
if the liquid crystal touches your skin or clothes, wash it off immediately with « Do not use ketone (methylethyl ketone acetone) or aromatic (toluene,
soap and water. xylene) solvents, as they dissolve or damage the polarizer.

Handling Installation

Keep static electricity away from the CMOS LSI. (LCD module)
« Since the LCD panel is made of plate glass, do not apply mechanical
shocks or press hard on it.
The polarizer on the font of the display is easily scratched. Handle with care.
Do not remove the panel or frame from the liquid crystal display module.
(LCD module)
Do not soil or damage LCD panel terminals.
Keep the display surface clean. Do not touch it with your skin.

Storage

« Store in a dark place at 25°C + 10°C and 65% RH maximum.

« Do not store where there are organic solvents or corrosive gases.
« Do not crush, vibrate or jolt the module or its components.

« Use a grounded soldering iron when soldering module connectors or
terminals.

+ The assembler should be properly grounded and observe anti-static
assembly procedures.

« Never route EL lamp leads across ICs or PC board.

Operation

« Never install or disconnect the module assembly while power is on.

« Never disconnect the EL lamp from the inverter while power is on.

«+ Always operate modules within the prescribed temperature limits. Lower
temperatures will cause the blinking speed to decrease while higher
temperatures will cause the entire display face to turn black.

« Adjust voltage (Vo) to obtain optimum display contrast.

The technical data provided by Okaya Electric Industnes Co., Ltd., and/or Okaya Electric America, Inc 15 designed to assist a potential buyer's engineer in applying these products to electncal,

electronic, and electromechanical applications.

The information provided in this catalog as well as any additonal data supplied by Okaya or Okaya representatives, 1s for general use only to assist the buyer in making its own independent

dectsion as to the suitability of the products for the buyer's intended use and application.

Except for any limited warranties contained in Okaya Electric Amenca, Inc.’s Terms and Conditions, OKAYA DISCLAIMS WITH RESPECT TO THEIR GOODS AND DATA AND INFORMATION
RELATED TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

OKAYA

OKAYA ELECTRIC INDUSTRIES CO., LTD.
1-8-3 SHIBUYA, SHIBUYAKU, TOKYO 150, JAPAN
TEL : 3-3400-8511

FAX  : 3-3499-3437

TELEX : (242) 3489 OKAYA J

CABLE : RODAN OKAYA ELECT, TOKYO

OKAYA ELECTRIC AMERICA, INC.

503 WALL STREET, VALPARAISO, INDIANA 46383

TEL : 219-477-4488

FAX : 219-477-4856

NORTH AMERICAN SALES AND TECHNICAL SUPPORT




