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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
1. SPECIFICATIONS

1.1 Features
ltem Standard Vaue
Display Type 240 * 128 dots
LCD Type STN, Blue, Transmissve, Negative, Extended Temp.
Driver Type 1/128 Duty , 1/12 Bias
Viewing Direction 6 O’ clock
Backlight White LED BJ/L
Weight
Other

1.2 Mechanical Specifications

ltem Standard Vaue Unit
Outline Dimension 152.0(L) * 104.0(w) * 14.3(H)(Max) mm
Viewing Area 114.0(L) * 64.0(w) mm
Active Area 107.95(L) * 57.55(w) mm
Dot Sze 0.40(L) * 0.40(w) mm
Dot Fitch 0.45(L) * 0.45(w) mm
1.3 Absolute Maximum Ratings
Item Symbol Condition Min. Max. Unit
Power Supply Voltage Vb -0.3 7.0 \%
Input Voltage Vin -0.3 Vppt0.3 | V
Operating Temperature Top -20 70 °C
Storage Temperature. Tst -30 80 °C
Humidity Hp - 90 %RH
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
1.4 DC Electrical Characteristics

Vop=50V +10% Vgs=0V Ta=25°C

ltem Symbol Condition Min. Typ. Max. | Unit
Logic Supply Voltage Vop 45 5.0 55 \
“H” Input Voltage Vin Vop-22| - Voo | V
“L” Input Voltage Vi 0 - 0.8 \
“H” Output Voltage Von Vop-03| - Voo | V
“L” Output Voltage Voo 0 - 0.3 \
Operating Frequency fosc - 6 - MHz
Supply Current loo  |Vop =5.0V fosc=3.0MHZz - 55 - mA
Voo - Vo (-20°C) ] ] _
LCD Driver Voltage Vop Voo - Vo (25°C) - 175 - \
Vb - Vo (70°C) - - -

1.5 Optical Characteristics

1/128Duty  1/12Bias VOP =175V Ta=25°C

Item Symbol Conditions Min. Typ. Max. Reference
View Angle q C>2.0,A&=0° 40° - - Notes1 & 2
Contrast Ratio C g=5°, A= 0° - 3 - Note 3
Response Time(rise) Tr g=5°, A=0° - 200ms | 300 ms Note 4
Response Time(fal) Tt g=5° A&=0° - 250 ms | 380 ms Note 4
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Note 1. Definition of anglesq and A&

Light (when reflected) z (q=0°)

Sensor
v (=180) W
\ LCD panel
N ! X (/E=90°)
I \ s
-
Light (when transmitted ) Y(g:zgg,)

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)

C=333%%%%1¥%%¥¥2¥¥% Y2310 ¥s

Brightness (reflection) of selected dot (B1)

Brighness (reflection) of

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

Note 2: Definition of viewing anglesql and g2

/
Cex. —— — —— —
Contrast
C
20 | _ _ /S _ _ _ _
I
I I
I I
ql 02
viewing angle q (A fixed)
Note: Optimum viewing angle with the

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

Note 4: Definition of responsetime

el

W 5T

Col

Non=selected slate

Selected state

Non-selecled state

nirost

90%

10%

\

[}

tr

ava Time

selected dot
(%) |
I Brightness
I (reflection) of
| B2 unsel ected dot
Brightness I
(reflection) B1 :
I
|
0

operating voltage (v)

Note: Measured with atransmissive LCD
panel which is displayed 1 cn?

Vopr : Operating voltage

frrv © Frame frequency

t, : Response time (rise)

t:

Responsetime (fall)
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PG240128WRM-ATA-IY6 Revision : 0 (DK)
1.6 Backlight Characteristics

LCD Module with LED Backlight

Maximum Ratings
Item Symbol | Conditions | Min. Max. Unit
Forward current IF TA=25°C - 150 mA
Reverse voltage VR TA=25°C - 5 V
Power dissipation PD TA=25°C - 0.8 W
Operating Temperature TOPR - -20 70 °C
Storage temperature TSTG - -40 80 °C
Electrical Ratings
Item Symbol Condition | Min. | Typ. Max. Unit
Forward voltage VF IF=120mA - 35 4.0 V
Reverse current IR VR=8V - - 10 mA
Luminous intensity lv IF=120mA | - 70 - cd/n?
Chromaticity X - 0.28 -
, [F=120mA -
Coordinates % - 0.29 -
Color White
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

2. MODULE STRUCTURE

2.1 Counter Drawing

— 152.00.5
8.0~ a 128.0
— 114.0 R A T
| 107,95 _Abas70 SSBE03 AN N, oML
| | iu 2 | Vdd
T hIJ||_|..J. -
| X e 1 P! ) 5 | Vo
| | | - 15/
| | “ m RD
S Lo “ 240*128! Dot i S " I | 6 | WR
1o rdnt e m 3¢9 __ 7 D80
3o “ _ | 2 8 | DB
T e | m 9 | D82
2] IS . WL R 10 | DB3
5_ 11 | DB4
2 | 12 | DBS
| 3 B 0 1] 13 | DB6
h (el Mog-gi0 | M0 14 | DB7
w1374 P2 54X10248.260— 15 | CE
3.0 —138.0— 16 [Rese
144,005 _:. c_mm
18 | MD2
DBO~DB7<[ B L coM [ 19 | F31
. Ela LCO PANEL 0 | N.C
fe A8 |
J Y coL | [co
o [yl | L] o] Lo 005 POVERTIP TECHNOLOGY
i ] ] | SCALE:  |MODEL NAME
k. —H—{oRrsTa] 31 1/15] PG 240128-Y8
Vee * Negafive Vollage Generotor _ ..,..._/ _ oo UNIT: | TITLE
g | BACKLIGHT _ ] Bhal pﬁ_ﬂw L
0 [1/1]  DMD-01064
The tolerance unless classified £0.3mm mnh_.m:,uk._ ﬁ.ﬂa CHECKER | DRAVN
bntor] oster [BEulbri

N\L‘

T hya]
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2.2 Interface Pin Description

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

Pin No. Symbol Function
1 Vss Power Supply (Vss=0)
2 VDD Power S.Jpply (VDD>V35)
3 Vo Operating voltage (LCD Driver)
/— WR ="L";C/ D ="H" :command write, C/ D ="L":datawrite
4 C/ D — — —
RD ="L";C/ D ="H" :command read, C/ D ="L":dataread
5 RD Dataread (read datafrom the module at "L")
6 WR Datawrite (write data to the module at "L")
7~14 DB0~DB7 Data bus (DBO=MSB, DB7=L SB)
15 CE Chip endble for the module (active a "L")
16 RESET Controller reset (module reset)
17 Vee Power supply for LCD drive (build in)
Columns select ; connect to Vpp :32 columns
18 MD2
connect to Vss :40 columns
19 Fs1 Font select :open or connect to Vpp : 6*8 Dots font
connect to Vss : 88 Dots font
20 NC Not connection
Contrast Adjust
VDD
2
Vo
«— 3 LCD MODULE
10~20KW
VEE
7 A K

n
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

2.3 Timing Characteristics

Bus Timing
C/D
N A=
tCDS tCDH
CE L
D 4
N 4
—_— t ot ot
RD . WR CE, RD, WR
L
t
DS
DO~D7 7 l/—
(WRITE) N A
DH
- N
DO~D7
(READ) I~ 7
tAcc tOH
Unless otherwise noted, Vpp=5.0V+£10%, Vss=0V, Ta=25
ITEM SYMBOL TEST CONDITION MIN. MAX. | UNIT
C/D Set Up Time tcps - 100 - ns
C/D Hdd Time tCDH - 10 - ns
CE, RD, WR Pulse Width | tce.trp.twr - 80 - ns
Data Set Up Time tps - 80 - ns
DaaHold Time toH - 40 - ns
Access Time tacc - - 150 ns
Output Hald Time ton - 10 50 ns
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

2.4 Display command

1.Register Set
Code Hex. Function D1 D2
00100001 21H Cursor pointer set X ADRS Y ADRS
00100010 22H Offset register set Data OOH
00100100 24H Address pointer set Low ADRS High ADRS
(1) Cursor pointer set

2

The position of cursor is specified by X ADRS, Y ADRS. The cursor position is moved only by
this command. The cursor pointer doesn’ t have the function of increment and decrement. The shift
of cursor are set by thiscommand. X ADRS, Y ADRS are specified following.
X ADRS OOH~4FH (Lower 7hits are valid)
Y ADRS OOH~1FH (Lower 5 bits are vaid)

1. 1screendrive 2. 2sreensdrive

X ADRS 00~4FH X ADRS 00~4FH

Y ADRS 00H~OFH
Upper screen

Y ADRS 00OH~OFH

Y ADRS 10H~1FH
Lower screen

Offset register set
The offset register is used to determine external character generator RAM area.
T693C has 16 bit address lines as follow.

MSB LSB

ad15|ad14|ad13|ad12|ad11|ad10| ad9 | ad8 | ad7 | ad6 | ad5 | ad4 | ad3 | ad2 | adl | ad0

The upper 5 bit (ad15~adll) are determined by offset register. The middle 8 bit (ad10~ad3) are
determined by character code. The lower 3 bit (ad2~ad0) are determined by vertica counter. The

lower 5 bit of D1 (data) are vaid.
The data format of externd character generator RAM.
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

The rdationship of display RAM address and offset register

Data of offset register CG RAM HEX. Address (start-end)
00000 0000-07FFH
00001 0800-0OFFFH
00010 1000-17FFH
11100 EO00-E7FFH
11101 E800- EFFFH
11110 FO00-F7FFH
11111 F800- FFFFH
(Example 1)
Offset register 02H
Character code 80H

Character generator RAM start address 0001 0100 0000 0000
1 4 0 0 H

(Address) (Data)
1400H 00H
1401H 1FH
1402H 04H
1403H 04H
1404H 04H
1405H 04H
1406H 04H
1407H 00H

(Example 2) Therdationship of display RAM data and display character

(RAM DATA)  (Character)

AB gDE ( GHIJKLM 21H
: 22H
83H
24H
25H
86H

~NmMmoQ m >

Display character

gand ( aredisplayed by character generator RAM.
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
(3)Address pointer set

The address pointer set command is used to indicate the start address for writing (or reading) to
externd RAM.

The flow chart address pointer set command

CAddr&s pointer set)

STATUS CHECK

LOW ADDRESS DATA SET

STATUS CHECK

HIGH ADDRESS DATA SET

STATUS CHECK

COMMAND 24H SEND Address pointer set command send

C END )

2.Control word set

Code Hex. Function D1 D2
01000000 40H Text home address set Low address High address
01000001 41H Text area st Columns 00H
01000010 42H Graphic home address st Low address High address
01000011 43H Graphic area set Columns OOH

The home address and column size are defined by this command.

EEE POWERTIP TECHNOLOGY CORPORATION
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
(1) Text home address set

The dtarting address of externa display RAM for Text display is defined by this command. The
text home address shows the left end and most upper position.

The rdationship of externd display RAM address and display position

TH TH+CL

TH+TA TH+TA+CL
(TH+TA)+TA TH+2TA+CL
(TH+2TA)+TA TH+3TA+CL
TH+(n)TA TH+(n1)TA+CL

TH : Text home address
TA : Text area number (columns)
CL : Columns are fixed by hardware. (pin-programmable)

(Example)
Text home address : O000H
Text area : 0020H
MD2=H, MD3=H : 32 columns
DUAL=H, MDX=L, MD1=H : 4lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 003FH
0040H 0041H 005EH 005FH
0060H 0061H 007EH 007FH
(2)Graphic home address set

The starting address of externd display RAM for Graphic display is defined by this command.
The Graphic home address show the left end most upper line.

The rdationship of externa display RAM address and display postion

GH GH+CL

GH+GA GH+GA+CL
(GH+GA)+GA GH+2GA+CL
(GH+2GA)+GA GH+3GA+CL
GH+(n-1)GA GH+(n-1)GA+CL

GH : Graphic home address
GA : Grgphic area number (columns)
CL : Columns area fixed by hardware. (pin-programmable)
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

(Example)
Graphic home address : O000H
Graphic area : 0020H
MD2=H, MD3=H : 32 columns
DUAL =H, MDS=L, MDO=H, MD1=H :2lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 003FH
0040H 0041H 005EH 005FH
0060H 0061H 007EH 007FH
0080H 0081H 009EH 009FH
00AOH 00A1H O00BEH 00BFH
00COH 00C1H OODEH OODFH
OOEOH OOE1H OOFEH OOFFH
0100H 0101H O11EH O011FH
0120H 0121H 013EH 013FH
0140H 0141H 015EH 015FH
0160H 0161H 017EH 017FH
0180H 0181H 019EH 019FH
01A0H 01A1H 01BEH 01BFH
01COH 01C1H 01DEH 01DFH
01EOH 01E1H 01FEH 01FFH
() Text area &t

The columns of display are defined by the hardware setting. This command can be used to adjust
columns of display.

(Example)

LCD gze : 20 columns, 4 lines

Text home address : O000H

Text area - 0014H

MD2=H, MD3=H : 32 columns

DUAL=H, MDS=L, MDO=L, MD1=H : 4 lines
0000 0001 | ..oeeeeieenn.n 0013 0014 | ...l 001F
0014 0015 | ..ol 0027 0028 | ............... 0033
0028 0029 | ....oeeen. 003B 003C | .ioiiiiinnl. 0047
003C 003D | .ieiieinennl. 004F 0050 | ..covvvnrnnn... 005B

>  |LcD |
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
(4)Graphic area st
The columns of display are defined by the hardware setting. This command can be used to
adjust columns of graphic display.

(Example)

LCD sze : 20 columns, 2 lines

Text home address : O000H

Text area : 0014H

MD2=H, MD3=H : 32 columns

DUAL=H, MDS=L, MDD=H, MD1=H : 2 lines
0000 | 0001 | ....cevvvnennn. 0013 0014 | .....ooeiini 001F
0014 | 0015 | ......ccevnnnenn. 0027 0028 | ...ccoeviinnnnn 0033
0028 | 0029 | .......ccnnnnn.. 003B 003C | .eevvnininennnn 0047
003C | 003D | ...covvvvennnn 004F 0050 | cooveriiinnnnnn 005B
0050 | 0051 | ...oovvvvnnnnnne 0063 0064 | ..ocovinnininn. 006F
0064 | 0065 | .....oeevvevnne 0077 (00743 T 0083
0078 | 0079 | ....covvvvvnnne 008B 008C | .oovviiriiinnnnn. 0097
008C | 008D | ................. 009F 00A0 | ....cocevvnnnnn 00AB
00AO | O0AL | .......ceeeen 00B3 00B4 | .......oennne 00BF
00B4 | O0B5 | .......cceenneee 00C7 00C8 | .ccvvvvvnnnnnn. 00D3
00C8 | 00C9 | ......cevvene 00DB (0105 G T 00E7
00DC | 00ODD | ...ccvvvenenen. 00EF (010] 20 O00FD
OOF0 | OOF1 | ....cevvvnnnnnn 0103 0104 | ...ooiiiiinnnn 011F
0104 | 0105 | ..cevvevvnvnnnne 0127 (0122 T 0123
0128 | 0129 | ....covevvnvnnne 013B 013C | oiiiiiiennn 0147
013C | 013D | ......ceeene 014F 0150 | ..oocovviinnnn 0158

> Lcp ¢

The address in graphic area can be continuous and RAM area can be used without ineffective area,
if graphic areais defined the same number asthe actua column
number of LCD display.
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)
3.Mode set

Code Function Operand
1000x000 “OR” Mode -
1000x001 “EXOR” Mode -
1000x011 “AND” Mode -
1000x100 “TEXT ATTRIBUTE’” Mode -
10000xxx Internal Character Generator Mode -
10001xxx Externa Character Generator Mode -
The digplay mode is defined by this command. The display mode don’ t have changed until to
send next this command. Logicdly “OR”, “EXOR”, “AND” of text and graphic digplay can be
displayed.

When interna character generator mode is selected, character code OOH~7FH are selected from

built-in character generator ROM. The character code 80H~FFH are automatically selected externd
character generator RAM.

(Example)

Graphic

“OR’ “AND” “EXOR’
Note: Only text display is attributed, because attribute datais located in graphic RAM area.
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Attribute function

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

“Reversedisplay” , “ Character blink” and “ Inhibit” are caled * Attribute” . The attribute detaiis written
in the graphic area defined by Control word set command.

The mode set command sdlects text display only and graphic display cannot be displayed.

The attribute data of the Ist character in text areaiis written a the Ist 1byte in graphic area, and

attribute data of n-th character is written at the n-th 1byte in graphic area. Attribute function is defined

asfollow.
Attribute RAM 1byte X X | X | X |[d3|d2|dl]| dO
d3 a2 dl do Function
0 0 0 0 [Normd display
0 1 0 1 |Reversedisplay
0 0 1 1 |Inhibit display
1 0 0 0 |[Blink of normd display
1 1 0 1 [Blink of reverse display
1| o | 1| 1 |Blinkofinhibitdisplay X : Don't care
4.Display mode
Code Function Operand
10010000 Display off -
1001xx10 Cursor on, blink off -
1001xx11 Cursor on, blink on -
100101xx Text on, graphic off -
100110xx Text off, graphic on -
100111xx Text on, grgphic on -
1/ 0] 0|1 |d3]|]d2]|dl| dO
— Cursor blink on: 1, off: 0
Cursor display on: 1, off: 0
Text digolay on: 1, off: 0
Graphic display on: 1, off: 0

Note: It is necessary to turn on “ Text display” and “ Graphic display “ in following case.
(1) Combination of text/graphic display
(2) Attribute function

Page 18
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5.Cursor pattern select

Code Function Operand
10100000 1 line cursor -
10100001 2 lines cursor -
10100010 3 lines cursor -
10100011 4 lines cursor -
10100100 5 lines cursor -
10100101 6 lines cursor -
10100110 7 lines cursor -
10100111 8 lines cursor -

When cursor display is ON, this command sdlects the cursor pattern from 1 line to 8 lines. The cursor
addressis defined by cursor pointer set command.

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

1 line cursor 2 lines cursor 8 lines cursor
6.Data auto read/write
Code Hex. Function Operand
10110000 BOH Data auto write set -
10110001 B1H Data auto read set -
10110010 B2H Auto reset -

This command is convenient to send full screen data from externd display RAM.

After setting auto mode, “ Data write (or read)” command is not necessary between each data.  “Data
write (or read)” command should follow the “ Address pointer set” and address pointer is
automaticaly increment by + 1 after each data. After sending (or receiving) dl data“ Auto reset” is
necessary to return normal operation because al dataiis regarded “ Display data’ and no command can
be accepted in the auto mode.
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

Note : Status check for auto mode (STA2, STA should be checked between each data.
Auto reset should be performed after checking STA3=1 (STA2=1).
Pease refer following flow chart.

QUTO MODE STAR'D ( A )

STATUSiCHECK 1 DISPLAY DATA SEND
LOW ADDRESS DATA STATUS |CH ECK 2

STATUSCHECK 1 DISPLAY DATA SEND
UPPER ADDRESS DATA

STATUSCHECK 1

ADDRESS POINTER SET 24H STATUS CHECK 2

STATUS CHECK 1 AUTO RESET B2H
|

DATA AUTO WRITE BOH ( END )

STATUS CHECK 2
|

2 D
( STATUS CHECK 1) ( STATUS CHECK 2)

A

N
|4

STAO=1,STA2=17? A2=1,(STA3-1) 2

YES YES

( RI:_I'L!J RN ) ( RETURN )
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7.Dataread write

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

Code Hex. Function Operand
11000000 COH Data write and ADP increment Data
11000001 C1H Dataread and ADP increment -
11000010 C2H Datawrite and ADP decrement Data
11000011 C3H Dataread and ADP decrement -
11000100 C4H Datawrite and ADP nonvarigble Data
11000101 C5H Data read and ADP nonvariable -

This command is used for datawrite from MPU to externa display RAM, and data read from
externd display RAM to MPU. Data write/data read should be executed after setting address by
address pointer set command. Address pointer can be automaticaly increment or decrement by
Setting this command.

Note: This command is necessary for each 1 byte data.

Pease refer following flow chart.

QDATA WRITE STARD

C

DATA READ )

STATUSCHECK 1

ADDRESS POINTER SET

LOW ADDRESS DATA

STATUSCHECK 1

STATUSCHECK 1

DATA READ C1H

UPPER ADDRESS DATA

C

D

END

STATUSCHECK 1

ADDRESS POINTER SET 24H

STATUS CHECK 1

WRITE DATA SET

STATUSCHECK 1

DATA WRITE COH

C

END

D
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

8.Screen peek
Code Hex. Function Operand
11100000 EOH screen peek -

This command is used to transfer displayed 1 byte data to data stack, and this 1 byte data can be read
from MPU by data access. The logical combination data of text and graphic display on LCD  screen can be
read by this command.

The gtatus (STA6) should be checked just after “ Screen peek” command. If the address determined by

“ Address pointer set” command is not in graphic area, this command ignored

and gatus flag (STAB) is .

Please refer following flow chart.

(SCREEN PEEK ST. AF\D

STATUSCHECK 1

LOWER ADDRESS DATA

STATUSCHECK 1

UPPER ADDRESS DATA

STATUSCHECK 1

ADDRESS POINTER SET 24H

STATUS CHECK 1

SCREEN PEEK EOH

NO

STATUS CHECK

| YES
STATUS CHECK 1

DATA ACCESS

( END )
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

9.Screen copy
Code Hex. Function Operand
11101000 ESH screen copy -

This command is used to copy displayed 1 line data to graphic area. The start point of 1 line datain
the screen is determined by the address pointer.

Note: (1) In attribute function, this command isinvdid.
(Because attribute data is in the graphic area)
(2) In case of 2 screen drive, this command is invalid. (Because T693C cannot separate
upper screen data and lower screen data.)
Please refer following flow chart.

gCREEN COPY STARD

|

STATUSCHECK 1

LOWER ADDRESS DATA

STATUS CHECK 1

UPPER ADDRESS DATA

STATUSCHECK 1

ADDRESS POINTER SET 24H

STATUS CHECK 1

SCREEN GOPY E8H

YES

STATUS CHECK
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PG240128WRM-ATA-1Y6 Revision : 0 (DK)

10.Bit set/reset
Code Function Operand
11110xxx bit reset -
11121xxx bit set -
1111x000 bit 9 (LSB) -
1111x001 bit 1 -
1111x010 bit 2 -
1111x011 bit 3 -
1111x100 bit 4 -
1111x101 bit 5 -
1111x110 bit 6 -
1111x111 bit 7 (MSB) -

This command is used to set or reset abit of 1 byte is pecified by address pointer. Plurd bitsin the 1
byte data cannot be set/reset a atime.
Please refer following flow chart.

( BIT SET/RESET )
|

STATUSCHECK 1

LOW ADDRESS DATA

STATUS CHECK 1

UPPER ADDRESS DATA

STATUSCHECK 1

ADDRESS POINTER SET 24H

STATUS CHECK 1

WRITE DATA SET 1

STATUSCHECK 1

BITSET (RESET)

( END )
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- Command list

PG240128WRM-ATA-1Y6 Revision : 0 (DK)

Command Code D1 D2 Function
Register 00100001 X address Y address Cursor poi pter set
Set 00100010 Data OOH Offset register set
00100100 Low address High address  |Address pointer set
(01000000 Low address High address |Text home address set
Contral 01000001 Columns OOH Text area set
Word Set 01000010 Low address High address | Graphic home address set
01000011 Columns OOH Graphic area set
1000x000 - - “OR” mode
1000x001 - - “EXOR” mode
1000x011 - - “AND” mode
Mode Set 1000x100 - - “Text attribute” mode
10000xxx - - “Interna CG ROM mode
10001xxx - - “Externad CG CG RAM mode
10010000 - - Display off
1001xx10 - - Cursor on, blink off
Display 1001xx11 - - Cursor on, blink on
Mode 100101xx - - Text on, graphic off
100110xx - - Text off, graphic on
100111xx - - Text on, graphic on
10100000 - - 1 line cursor
10100001 - - 2 lines cursor
Cursor 10100010 - - 31 | Nes cursor
Pattern 10100011 - - 4 I!nes cursor
Sdlect 10100100 - - 5 I!nes cursor
10100101 - - 6 lines cursor
10100110 - - 7 lines cursor
10100111 - - 8 lines cursor
Data Auto 10110000 - - Data auto write set
Read/Write 10110001 - - Data auto read set
10110010 - - Auto reset
11000000 Data - Datawrite and ADP increment
11000001 - - Data read and ADP increment
Data Read 11000010 Data - Data write and ADP decrement
Write 11000011 - - Dataread and ADP decrement
11000100 Data - Data write and ADP nonvariable
11000101 - - Dataread and ADP nonvariable
Screen Peek 11100000 - - Screen peek
Screen Copy 11101000 Screen copy
111210xxx - - bit reset
112112xxx - - bit set
1111x000 - - bit0 (LSB)
1111x001 - - bitl
Bit 1111x010 - - bit2
Set/Reset 1111x011 - - hit3
1111x100 - - bit4
1111x101 - - bits
1111x110 - - bit6
1111x111 - - bit7 (MSB)
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

) Product Inventory
Item Cusomer | Sdes | R&D Q.A | Manufacturing Purchase
control control
Info. —»  Survey
Marketing l
& Request P Inquiry — Desgn evaudtion
Dedign
Quote [«
A 4
Contract
P Design check

Sample ¢

Approva l— Sample test
Sample approva l
Flot run & Religbility test
Alot Run *
& Specification preparation
Mass
Product Mass production
L I ngpection
Shipment
Ship Out L

Ship out
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Info. | Claim
h 4
l Falure andyss
Sdes Andys rt
, nayssr
Savice YSSTEpO
h 4
Corrective action
Tracking
1. 1SO 9001 Maintenance Activities 2. Process improvement proposal
A
Q_ . |3. Equipment cdibration 4. Education And Training Activities
Activity

5. Standardization Management
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3.2 Inspection Specification

Ingpection Standard  MIL-STD-105E Table Normd Inspection Single Sampling Leve
Equipment Gauge MIL-STD Powertip Tester Sample

IQC Defect Level Mgor Defect AQL 0.65; Minor Defect AQL 1.0

FQC Defect Level  100% Inspection

OUT Going Defect Levd  Sampling

Specification
NO Item Specification Judge | Levd
Inconsgent with the PN on the flow chat of _
1 |Part Number i N.G. | Mgor
production
2 |Quantity Inconsgstent QTY with the flow chart of production N.G. | Mgor
Display short N.G. | Mgor
Electronic .sp.ay ) aj
. Missang line N.G. [ Mgor
characteristics . . .
3 Dot missngA 1/2Dot sze N.G. [ Mgor
A=(L + W)= 2 No function N.G. [ Maor
Out put data error N.G. | Mgor
Materid difference with flow chart N.G. | Mgor
A LCD Assembled in opposite direction N.G. | Mgor
ppearance Bezdl assembled in opposite direction N.G. | Mgor
A=(L + W)= 2 ShadowvyﬂthCDV/A 1.0mm N.G. | Mgor
4 Dirty paticle A 0.4mm N.G. | Minor
. . Di idelength 3.0
Dirty particle irty particle lengtl | mm | |
And 0.0lmm Width  0.05mm ( Width 0.05mm| N.G. | Minor
( Include scratch
bubble) Measure by area)
Without protective film N.G. | Minor
Conductive rubber over beze N.G. | Minor
Burned PCB N.G. | Mgor
Green paint stripped & visblecircuit A 1.0mm _
. . N.G. | Minor
(' Finish coat not counted in )
PCB Appearance |A particle across the circuit N.G | Minor
5 Circuit split ~ 1/2 Circuit width N.G | Minor
A=(L + W)+ 2 |Any dircit risen N.G | Minor
02mm Tinbdl aeaA 04mm NG | mi
AndQTY 4 Pieces w2 | Mnor
Tinbal aeaA 0.4mm N.G | Minor
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NO Item Specification Judge | Leve
Too soft  Shape by touch changed N.G. | Mgor
_ Insufficient epoxy  IC circuit or I1C pad visble N.G. | Minor
6 Molding ppearance Excessive Dianger  20mm Or
CESS
A=(L + W)= 2 Py _ N.G. | Minor
High 2.5mm
Pin holethroughto ICand A 0.2mm N.G. | Minor
Angle between frameand TAB 45 +10 N.G. | Minor
- Bezel gppearance  |Electroplatestrip A 1.0mm ( Top view only ) N.G. | Minor
A=(L+W)+ 2 |Rust( Top view only) N.G. | Minor
Crack N.G. | Minor
_ ) Error backlight color N.G. | Mgor
Backlight eectric ) )
L No function N.G. | Mgor
characterigtics - )
8 Any LED dot no function N.G. | Maor
A=(L + W)= 2 PIN soldering without tin A 1/2 solder pad N.G. | Minor
Solder PIN high  1.5mm N.G. | Minor
LCD Appearance
9 A=(L FiIOW " Polarize rise over V/A N.G. | Minor
Components mark unclearly N.G. | Minor

Components distance more than 0.7mm firm the PCB | N.G. | Minor
Error pogtion ,notincenter D 1/4W
w D

! !

Assembly parts .
10 _f;)‘ N.G. | Minor
A=(L +W)= 2 —
D Pad
Non solder area  Twice solder area N.G. | Minor
Flux area A 1/4 solder area N.G. | Minor
Component broken N.G. | Minor
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4. RELIABILITY TEST
4.1 Reliability Test Condition

PG240128WRM-ATA-1Y6
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NO [tem

Test Condition

Applicable
Standard

1 High Temperature Storage

Storage At80 £ 2 96~100 hrs
Surrounding Temperature  Then Storage
At Norma Condition 4hrs.

MIL-202E

2 Low Temperature Storage

Storage At-30 £ 2 96~100 hrs
Surrounding Temperature, Then Storage
At Norma Condition 4hrs.

MIL-202E

High Temperature
Humidity Storage

1.Storage 96~100 hrs60 + 2 , 90~95%RH
Surrounding Temperature, Then Storage
At Norma Condition 4hrs .(Polarizer may
fal in this environment).
or
2.Storage 96~100 hrs40 + 2, 90~95%RH
Surrounding Temperature, Then Storage
At Norma Condition 4 hrs.

MIL-202E

4 Temperature Cycling

-20 - 25 - 70 -5 25
(30Mins) (5Mins) (30Mins) (5Mins)
10 Cycle

MIL-202E

5 Vibration

10~55Hz ( 1 Minute ) 1.5mm
X,Y And Z Direction  (Each 2hrs)

MIL-202E

6 Drop Test

Packing Weight (Kg) Drop High (Cm)

0~45.4 122

45.4 ~90.8 76

MIL-810E

90.8 ~ 454 61

Over 454 46
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5.PRECAUTION RELATING PRODUCT HANDLING

5.1 SAFETY

511 |If the LCD pane bresks, be careful not to get the liquid crystd to touch your skin.

512 If the liquid crysta touches your skin or clothes , please wash it off immediatdy by

using soap and water.

5.2HANDLING

521 Avoid any strong mechanical shock which can bresk the glass.

522 Avoid datic dectricity which can damage the CMOS L SI—When working with the
module , be sure to ground your body and any dectrica equipment you may be
usng.

523 Do not remove the pand or frame from the module.

524 The polarizing plate of the display is very fragile. So, please handleit very

carefully , do not touch , push or rub the exposed polarizing with anything harder
than an HB pencil lead (glass, tweezers, €tc.)

525 Do not wipe the polarizing plate with adry cloth , as it may essly scratch the

surface of plate.

526 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with
a cleaning naphtha solvent.
5.3STORAGE

531 Storethe pane or module in adark place where the temperatureis25 + 5

and the humidity is below 65% RH.
5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake, or jolt the module.
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54TERMSOF WARRANTY

54.1 Applicable warrant period
The period is within thirteen months since the date of shipping out under normdal
using and storage conditions.

542 Unaccepted responsibility
This product has been manufactured to your company’ s specification as a part
for usein your company’ s generd dectronic products. It is guaranteed to perform
according to ddivery specifications. For any other use gpart from generd
electronic equipment , we cannot take responghility if the product isused in
medica devices, nuclear power control equipment , aerogpace equipment , fire
and security systems or any other gpplicationsin which thereisadirect risk to

humean life and where extremely high levels of rdiability are required.

EEE POWERTIP TECHNOLOGY CORPORATION
Cl] DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Page 32



