
S p e c i f i c a t i o n  F o r  A p p r o v a l

Customer ELATCC

Model Type LCD Module

Sample Code PG12864LRS-JNN-B-SA

Mass Production Code :

Edit A

POWERTIP TECH. CORP.
DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Customer Sign Sales Sign Approved By Prepared By

PT-R-003-2



NO.PG12864LRS.JNWB

CONTENTS

1 .SPECEFICATIONS
1.1 Features
1.2 Mechanical Specifications
1.3 Absolute Maximum Ratings
1.4 DC Electrical Characteristics
1.5 Optical Characteristics
1.6 Backlight Characteristics

2.MODULE  STRUCTURE
2.1 Counter Drawing
2.2 Interface Pin Description
2.3 Timing Characteristics
2.4 Display Command

3 XELIABILITY
3.1 Content of Reliability Test

&!!,i PO WERTIP TECHNOLOGY CORPORATION
tlflu DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN



1. SPECIFICATIONS
NO.PG12864LRS.JNN-B

1.1 Features

l Full dot-matrix structure with 128 dots *64  dots
. l/64  Duty, l/9  bias
l SIN  LCD, positive
l Transflective LCD, gray
l 6 o’clock viewing angle
* 8 bits parallel data input
l LED Backlight

1.2 Mechanical Specifications

l Outline dimension : 75.0mm(L)*52.7mm(W)*8.4mm  (H)
l Viewing area : 6O.Omm  *32.6mm
l Active area : 55.Olmm  *27.49mm
l Dot size 0.39mm  * 0.39mm
l Dot pitch :  0.43mm  *  0.43mm

1.3 Absolute Maximum Ratings

1.4 DC Electrical Characteristics
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NO.PG12864LRS.JNN-B

1.5 Optical Characteristics

Note 1: Definition of angles 8 and 0 N o t e 2: Definition of viewing angles 8 1 and 8 2
k

Light (when reflected) z @=O”)

Light (when transmitted )
Y(0=00)

(l3=900)

Note 3: Definition of contrast C Note 4: Definition of response time

Brighmess (reflection) of unselected dot (82)
c =

Brightness (reflection) of selected dot (B 1)

/
Brighmess (reflection)
of selected dot

Cmax.

Contras t
C

2.0
i

I
Brightness 1 ,
(reflection) 0 Bl

operating voltage (v)

I I I
0 1 02

viewing angle 0 (0 fixed)
Note  : Optimum viewing angle with the

naked eye and viewing angle 0 at
Cmax.  Above are not always the same.

Note:Measured  with a transmissive  LCD
panel which is displayed 1 cm’

Vopr : Operating voltgae
tr : Response time (rise)

ffRM  : Frame frequency
tf: Response time(fall)
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NO.PGl2864LRS.JNb-B
1.6 Backlight Characteristic

The LCD Module is backlight using a LED panel
l .Maximum Ratings

l .Electrical Ratings

l .Light LED Backlight

9R
w 1 9 A

5 v L C D

lOOmA MODULE
2 0  K
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2. MODULE STRUCTURE
NO.PG12864LRSJNh’-B

2.1 Counter Drawing
*See Appendix

2.2 Interface Pin Description

Pin No. Symbol Function

1 V D D Power supply for logic’(+5V)

Contrast Adjust

vccvcc
t 22

, 33 LCD MODULELCD MODULE
20KQ

Negativer-lVolt -IOv

Generator
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NO.PG12864LRS.JNN-B

2.3 Timing Characteristics

tR
*p  +

- tASU

R/W >

tASU

t
tF

t
A H
-

-

‘AH
-

t t
DSU DH

< >-

L

DBO-7

MPU Write timing

#e PO WERTIP TECHNOLOGY CORPORATION
q 1[7 DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN



NO.PG12864LRSJNh’-B
i

tCf

L-  < > L \
fWL / tWH

T I- < > T
t-’ - +-
R tF

/!
tASU

t

> -

tASU
t
AH

- -

DBO-7

MPU Read timing

IData  Hold Time (Read) tDHR j 20 ns
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2.4 Display command
NO.PG12864LRS-JNWB

1

Write display data 0

Read display data 1

internal status are not affected.

0 1 Y address (O-63)

Busy 0 ON/ Reset 0 0

O FF

Write data

Sets the Y address in the Y address
counter.

Reads the status.
Reset 1: Reset

0: Normal
O N / O F F 1: Display off

0: Display on
Busy 1: Internal operation

0: Ready

Writes data DBO Has access to

(LSB) to DB7 (MSB) the

on the data bus into address of the

display display RAh

Read data

R A M . specified in

Reads data DBO advance. After

(LW the access, Y

to DB7 (MSB) from address is

the display RAM tom increased by 1

the data bus.

Detailed Explanation
Display On/Off

R/W D/I DB7 _....___........__...,,.,,.___...__. .___  DBO

C o d e 000011111D

M S B L S B

The display data appears when D is 1 and disappears when D is 0. Though the data is not on the

screen with D=O,  it remains in the display data RAM. Therefore, you can make it appear by
changing D=O  into D=l.
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NO.PG12864LRS.JNN-B

Display Start Line
R/W D/l DB7 .____.  ___________________.  ____ DBO

Code 0 0 1 1 A A A A A A
M S B LSB

2 address AAAAAA (binary) of the display data RAM is set in the display start line register and
displayed at the top of the screen. Figure 1 shows examples of display (l/64  duty cycle) when the
start line=O-3.  When the display duty cycle is l/64  or more (ex. 1132, l/24  etc.), the data of total
line number of LCD screen, from the line specified by display start line instruction, is displayed.
See figure 1.

Set page (X address)

R/W D/I DB7.. ___ ._.  _..  _.,  ..DBO

C o d e OOlOlllAAA

M S B L S B

X address AAA (binaty)  of the display data RAM is set in the X address register. After that,
writing or reading to or from MPU is executed in this specified page until the next page is set. See
figure 2.

Set Y Address

R/W D/I DB7. __.  DBO

Code 0 0 0 1 A A A A A A

Y address AAAAAA (b.inary)  of the display data RAM is set in the Y address Counter. After that,
Y address counter is increased by 1 every time the data is written or read to or from MPU.

Status Read

C o d e

R/W D/I DB7 . . . . . . . . . . . . . . . . . .DBO

1 0 Busy 0 ON/OFF Reset 0 0 0 0

M S B L S B

l Busy
When busy is 1, the LSI is executing internal operations. No instructions are accepted while busy

is 1,  so you should make sure that busy is 0 before writing the next instruction.
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NO.PG12864LRS-JNN-B

l ON/OFF
Shows the liquid crystal display conditions: on condition or off condition

When on/off is 1,  the display is in off condition.
When on/off is 0, the display is in on condition.

l RESET
RESET=1  shows that the system is being initialized. In this condition, no instructions except
status read can be accepted.

RESET=0 shows that initializing has finished and the system is in the usual operation condition.

Write Display Data
R/W D/I DB7...  ____ .._.  ._.  ______.  ____ DBO

C o d e 0 1DD D D D D D D
M S B L S B

Write S-bit data DDDDDDDD (binary) into the display data RAM. Then Y address is increased
by 1 automatically.

Read Display Data

R/W D/I DB7.. ______.  ___.  ._ ._.  ______.  ..DBO

C o d e 11DD D D D D D D

M S B L S B

Reads out S-bit data DDDDDDDD (binary) from the display data RAM. Then Y address is
increased by 1 automatically.
One dummy read is necessary right after the address setting. For details, refer to the explanation of
output register in “Function of Each Block”.
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NO.PG12864LRS.JNNB

COMI
COM2
COM3
COM4
COM5
COM6
COM7
COMS
COM9

. ..-
COM60
COM6 I
COM62
COM63
COM64

Start line = 0

COMI
COM2
COM3
70M4
:OM5
ZOM6
:OMl
:OMS
:OM9

COM60
ZOM6  I
COM62
COM63
COM64

Start line = 2

Figure I Kel ation between Start Line and Display

COMI
COM2
COM3
COM4
COM5
COM6
COM7
COM8
COM9

COM60
COM6 I
COM62
COM63
COM64

Start line = 1

COM6
COM7
COM8
COM9

C O M 6 0
COM61
COM62
COM63
COM64

Start line = 3
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NO,PG12864LRS-JNN-B

Y address
0 1 2 . . . . .._.........__...__..___ 6 1 6 2 6

JDBO

DBO

1 x=0

1 x=1

3

I/

I

:

X = 6

X=7

Figure 2 Address Configuration of Display Data RAM
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-3. RELIABILITY

3.1 Content of Reliability Test

NO.PG12864LRSJNNB

stress (Voltage 62 Current) and the
thermal stress to the element for a

Temperature Cycle

30min -  Smin  + 30min
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5.0ut  Going Inspection Specification

1. Inspection Standard : MIL-STD-IOSE  Table Normal Inspection Single Sampling Level II c
L.  Defect Level : Major Defect AQL 0.65; Minor Defect AQL 1 .O  0
3. Equipment : Gauge . MIL-STD . Powettip  Tester % Sample 0
4. Specification :

article length > 3.Omm
.Olmm<Width ZO.OSmm  ( Width>O.OSmm

I--PCB Appearance

A=(L+W)+2

And Q’TY
Tin__-

_-.--
Ver : D



N O Item Specification Judge Level

6 M&line  annearance Too soft : Shape by touch changed N.G.  Majo
1 / A=( L + W I+2 lnsuff&zient  enoxv : IC circuit or IC Dad visible N.G. Minor

rl

I
I i

1 _
Excessive epoxy : Diameter > 20mm Or
High> 2.5mm

N.G. Minor

1 to IC and A > 0.2mm1 1 = _ +  IPin-hole  through I N.G. IMmo r

m&e1  appearance /Angle  between frame and  TAB >45 +l() N.G. Minor
A ( L + W ) 2 Electroplate strip A > l.Omm ( Top view only ) N.G. Minor

. ..YOl\ ‘“p “lb”. “LL’J ,

Crack
lr backlight color

(No function

I

N.G. Mino
N.G.  Majo
N .G .  Majo

r
ir

I I characteristics r
by LED dot no function 1 N.G. IMajor

r
i

Ver  : L
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