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1. Introduction

1.1. Introduction

1.2.

1.3.

his own LCD environment easily.

Features
21 columns x 4 lines text display

128 x 32 dots graphic display

Text wrap, scroll and inverse capability

Built in characters plus 16 user defined characters
Communicate over RS232 interface

Baud rate speed selection between 9600 and 19200 bps
Programmable on/off and brightness of the LED backlight
Horizontal and vertical bar charts

32 bytes reserved non-volatile memory spaces for user settings
5 buttons keypad

Fit in a standard 3.5" floppy drive bay

startup screen
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The GFR128032CA-BNFAO2 is a graphical LCD which user can show both text and graphics at the same time via a

connection of a.computer/appliance/server. The module includes a set of simple commands that allows user to develop
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2. Module Programming
2.1. Command Sending

Commands are sent via the RS232 port together with 2 other numbers, the command starts with [254] and ends at [253].

For example, in PC, user will-need to write the following lines in order to send a complete command to LCD12832.
Void LCD_Write_Command(BYTE [command])
LCD_Write(254);

LCD_Write(Jcommand]);
LCD_Write(253);

2.2. Flowchart

Start Command 0xFE

Command

Stop Command 0xFD

Drawing 5 Flowchart.
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3. Text Mode
3.1. Built in Characters

Size of all builtin characters is defined by a 6 x 8 dot matrix. User is required to send the ASCII code of the
corresponding character in order to display it. Details of the ASCII information of each character are listed as the

following table. A font.table is available in the appendix of this manual. Note: UD stands for User Defined.

ASCII Character ASCIl Character ASCll Character ASCIll Character
1 upD 44 . 72 H 100 d
2 upD 45 - 73 | 101 e
3 uD 46 74 J 102 f
4 uD 47 / 75 K 103 g
5 up 48 0 76 L 104 h
6 up 49 1 77 M 105 i
7 upD 50 2 78 N 106 i
8 upD 51 3 79 o 107 k
9 upD 52 4 80 P 108 1

10 uD 53 5 81 Q 109 m
11 upD 54 6 82 R 110 n
12 uD 55 7 83 s 111 o
13 uD 56 8 84 T 112 p
14 up 57 9 85 U 113 q
15 up 58 86 \ 114 r
16 upD 59 ; 87 w 115 s
32 [space] 60 < 88 X 116 t
33 ! 61 = 89 Y 117 u
34 “ 62 > 90 z 118 v
35 # 63 ? 91 [ 119 w
36 $ 64 @ 92 \ 120 X
37 % 65 A 93 ] 121 ¥
38 & 66 B 924 A 122 z
39 ) 67 Cc 95 _ 123 {
40 ( 68 D 96 : 124 |
41 ) 69 E 97 a 125 }
42 * 70 F 98 b 126 ~
43 + 71 G 99 c

Table 1 Characters table
Apart from the built in characters listed in the above table, user can define his own characters in spaces

from [0x01] to [0x10]. Details of how to define a character may refer to section 4.2.7.
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3.2. Writing Text t0 GFR128032CA-BNFA02
When user sends a character to GFR128032CA-BNFAOQ2, it displays at location which specified before. The next
character will automatically-display at the location next to the previous character. Characters which are drawn please
refer to the built in characters table showed above. User is required to define his own character sets before he can show
it.

3.3. Text Commands
User may use the following commands to program GFR128032CA-BNFAOQ2. It is recommended to read chapter 2 to
have better knowledge of how to-send these commands accordingly. The numbers showed below are measured in
decimal. A summary of different kinds of number system is shown in chapter 6.
3.3.1. Auto Line Wrap ON (25467 253)
This command enables word wraps'to next line when character reaches the end of a line. Default is OFF.
3.3.2. Auto Line Wrap OFF (254 68 253)
Disables line wrap. Character will return to the first position of the original line if it reaches the end of a line.
Default is OFF.
3.3.3. Auto Scroll ON (254 81 253)
This command allows GFR128032CA-BNFAO02 to shift the entire screen one line up if character reaches the last
character position of the fourth line. Default is OFF:
3.3.4. Auto Scroll OFF (254 82 253)
Character will wrap up to the first character position of the first'line if the character reaches the last character
position of the fourth line. Default is OFF.
3.3.5. Text Insertion Point (254 71 [column] [row] 253)
This command moves the text insertion point to the location which specified by [column] and [row]. Column has the
value ranging from 0 (0x00) to 19 (0x13) and row has thewvalue-ranging from 0 (0x00) to 3 (0x03).
3.3.6. Set Text Insertion Point to Top Left (254 72 253)
This command sets the text insertion point to top left of the LCD. ie.[column]= 0 and [row] = 0.
3.3.7. Turn On Underline Cursor (254 74 [column] [row] 253)
Turn on the underline cursor at position [column] and [row]. Default is OFF.
3.3.8. Turn Off Underline Cursor (254 75 253)
Turn off the underline cursor. Default is OFF.
3.3.9. Move Cursor Left (254 76 253)
Move the underline cursor to left.
3.3.10. Move Cursor Right (254 77 253)
Move the underline cursor to right.
3.3.11. Turn On Text Inverse (254 102 253)
Turn on text inverse mode. Color of character displayed will be inversed if this option is enabled. That is, dots which
are originally ON will be OFF and dots which are originally OFF will be ON. Notice the command will only valid from
ASCII character 32 to 126. It has no effect on user defined characters. Default is OFF.
3.3.12. Turn Off Text Inverse (254 103 253)

Turn off text inverse mode. Default is OFF.
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4. Bar Charts, User Defined Characters and Graphics

4.1. Introduction
The GFR128032CA-BNFAO2 offers the ability of drawing horizontal graphs, vertical graph and text simultaneously on

the same screen. Details of ‘how to draw the graphs are described as the followings.

4.2. Command List

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

Initialize Wide Vertical Bar Graph (254 118 253)

This command defines-the width of the vertical bar to 5 pixels. Default is ON.

Initialize Narrow Vertical Bar Graph (254 115 253)

This command defines the width of the vertical bar to 2 pixels. Default is OFF.

Draw Vertical Bar Graph (254 61 [column] [height] 253)

The vertical bar graph is drawn at position [column] and row = 3 (bottom of the screen) with the height
[height] specified. The height can be ranging from 0 (0x00) to 32 (0x20).

Erase Vertical Bar Graph (254 45 [column] [height] 253)

The vertical bar graph is erased at position[column] and row = 3 (bottom of the screen) with the height
[height] specified. The height can be ranging from 0 (0x00) to 32 (0x20).

Draw Horizontal Bar Graph (254 124 [column] [row] [length] 253)

The horizontal bar graph is drawn at position [column].and [row] with length [length] and goes from left to right.
The length can be ranging from 0 (0x00) to.128.(0x80)

Erase Horizontal Bar Graph (25443 [column] [row] [length] 253)

The horizontal bar graph is erased at position‘[column] and [row] with length [length] and goes from left to
right. The length can be ranging from 0 (0x00).to.128 (0x80)

Define Custom character (254 78 [cc] [6-bytes] 253)

The GFR128032CA-BNFAQ2 allows user to define 16 extra characters by himself. These defined characters

are stored in location starting from [0x01] to [0x10] with the ASCII value listed in Table 1.
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The characters are defined by sending the command 254 78 [cc] followed by 6 bytes. [cc] is the character

number starting from [0x01] to [0x10]. The 6 bytes are mapped as the following table.

Data Byte 1 2 3 4 5 6
LSB 1 9 17 25 33 41

2 10 18 26 34 42

3 11 19 27 35 43

4 12 20 28 36 44

5 13 21 29 37 45

6 14 22 30 38 46

7 15 23 31 39 47

MSB 8 16 24 32 40 48

Table 2 User defined characters bit mapping.
A “1” bit represents an ON (Dark) pixel while.a “0” represents an OFF (Clear) pixel. For instance, if user
wants to define the following heart in the character space 0x01, he may need to send the following bytes to
GFR128032CA-BNFAO02.

HEE ||| |m
O ANEEEN
w1 l]][m
OO NEEEEN
EEm | | | [m
A o

Oxfe [start byte],

Ox4e [command byte],

0x01 [character location],

Ox1le, 0x3f, 0x7e, 0x3f, Ox1e, 0x00 [6 bytes],
Oxfd[stop byte]

Once defined, a character can be displayed simply by sending a value within [0x01] and [0x10], which is

corresponding to the character number.
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User may also define 4 characters as 1 Chinese character, see the example below,

TATF 16949
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The above Chinese character composes 4 general character spaces. So, user may simply define 4 char -

acters starting from [cc] = 0x01 to 0x04. And, display th

o] |u] [
CINENEC N

| 11| .
LHOONNE

Say, if user wants to display this Chinese character in position [0,0], then set the following commands,

L]
l
L]
.
[
O

LM
m [ ]
) _|m| [m]

|
I
[
=
|
L]

m ][]

Configure the 4 characters accordingly as above.

Set text insertion point to top left (254 72 253)

0x01
0x02

ONCOEENE

Set text insertion point to the first position of the 2na row (254 71 [0x00] [0x01] 253)

0x03
0x04

4.2.8. Put Pixel (254 112 [x] [y] 253)

m | | (.
H| |m [

This command draws a pixel (turns on the pixel) at location (x, y). x is ranging from 0 (0x00) to 121 (0x79) and y is

ranging from 0 (0x00) to 31 (Ox1F).

4.2.9. Clear Pixel (254 113 [x] [y] 253)
This command clears the pixel (turns off the pixel) at location (X, y). x is ranging from 0 (0x00) to 121 (0x79) and y is

ranging from 0 (0x00) to 31 (Ox1F).
4.2.10. Draw Byte (254 62 [x] [row] [byte] [4 dummy bytes] 253)

This command allows user to draw a single byte on GFR128032CA-BNFAOQ2 at location specified by [x] and [row]. [X]

ranges from 0 to 121 and [row] ranges from O to 3. For this command, 4 dummy bytes are required to send and these 4

bytes are “DON'T CARE” for the GFR128032CA-BNFAO02.
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5. Miscellaneous Commands

5.1. General Command List
5.1.1. Read Model Number (254 48 253)

5.1.2.

5.1.3.

5.1.4.

5.1.5.

5.1.6.

5.1.7.

This'command.enables user to read back the model number of GFR128032CA-BNFAQ2. 2 bytes 128
[0x80] and 32 [0x20], which represent matrix size, will be sent accordingly from GFR128032CA-BNFA02
to the host after this request command is sent.

Read Firmware Version (254 49 253)
This command enables user to read back the firmware version of GFR128032CA-BNFAQ02. For example, 2
bytes 0x01 and 0x00, which represent version V1.0, will be sent accordingly from
GFR128032CA-BNFAOQ2 to the host after this request command is sent.

Soft Reset (254 86 253)

This command resetsthe GFR128032CA-BNFAQ02. Everything will start from startup screen again.

Clear Display (254 88 253)

This command clears the entire.screen and set the text insertion point to top left. ie. [Column] = 0 and [Row]

=0.

Set Display Contrast (254 104 [contrast] 253)

This command sets the contrast of the“display. Contrast values are ranged from 0x00 to 0x1C. 0x1C being

the brightest.

Set RS232 port speed (254 57 [speed] 253)

This command sets the RS232 port speed specified by [speed]. [speed] is a single byte which specifies a

desired port speed. Details of [speed] can refer to the following table.

Speed Byte Baud Rate
0x20 9600
OxOF 19200

Table 3 Baud rate table. Default is-19200.
Save screen as boot-up logo(254 106 253)
This command stores whatever shows on the current screen to the non-volatile memory as the boot-up
logo.
One way to define your own boot up logo is to draw your own boot up logo on the screen using the Draw
Byte command. After verifying the screen is displaying the correct graphics, issue the "save screen as
bootup logo".

254 106 253

The graphics currently displayed on the screen is saved to the non-volatile memory as the boot-up logo.

5.1.8. Display boot-up logo(254 105 253)

This command displays the boot-up logo on the screen.

5.1.9. Restore factory default boot-up logo(254 107 253)

This command erases the user-defined boot-up logo, and restores the factory default boot-up logo.
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5.2. Backlight Command List

5.2.1. Backlight On (254 66 253)
This command turns on the LED backlight of the LCD with maximum brightness. Default is ON.

5.2.2. Backlight Off (254 70 253)
This command turns off the LED backlight of the LCD. Default is OFF.

5.2.3. Backlight Brightness (254 65 [brightness] 253)
User can adjust-the brightness of the backlight LED by sending this command with 7 levels of brightness.
[brightness] ranges from 1 to 7 and 7 is the maximum while 1 is the minimum. Please notice the maximum
brightness can be obtained by the backlight on command and minimum brightness is obtained by

the backlight off command.

5.3. Keypad Command List
5.3.1. Auto Key Hold On (254 50 253)
This command enables the GFR128032CA-BNFA02 to send a character back continuously for every 0.5s if
one of the keys on the keypad is_continuously hold down. Default is OFF.
5.3.2. Auto Key Hold Off (254 51 253)
This command makes the GFR128032CA-BNFAO02 only to send a single character back when one of the
keys on the keypad is pressed or continuously hold down. Default is OFF.
5.3.3. Keypad Mapping
GFR128032CA-BNFA02 produces a single. ASCII character while anyone of the keys is pressed. The single
bay panel buttons will produce the following characters. Notice all buttons have no direct effect on the
display.
Characters are only sent to PC’s serial input. Usermust provide a control program in PC such that

correlates the button pressed to the desire function:

Key Character Return
Up "A! (Dec 65, Ox41h)
Down "B" (Dec 66, 0x42h)
Left "C" (Dec 67, 0x43h)
Right "D" (Dec 68, 0x44h)
Confirm "E" (Dec 69, 0x45h)

Table 4 Keypad character return.
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5.4. Non-Volatile Memory Command List
5.4.1. Save User Defined Character in Non-Volatile Memory (254 79 [cc] 253)
User can save his predefined characters in the non-volatile memory and this will save much time in redefining
it again after the power of GFR128032CA-BNFAO02 is switched off and on. [cc] is the character number
starting-from [0x01]-to [0x10].
5.4.2. Load User Defined Character in System RAM (254 80 [cc] 253)
During power up,-user can'load his predefined characters from non-volatile memory into the system RAM
by sending this command to GFR128032CA-BNFAO02. [cc] is the character number starting from [0x01] to
[0x10].
5.4.3. Save User Settings in Non-Volatile Memory (254 83 [ud] [4 bytes] [2 dummy bytes]
253)
The GFR128032CA-BNFAOQ2 reserves 32 bytes of non-volatile memory for arbitrary use by the host. This
memory could be used to store a serial number, IP address, gateway address, netmask or any other data
required.
[ud], which starts from 1 [0x01] to 8 {0x08], is the location of a data.
5.4.4. Read User Settings from Non-Volatile Memory (254 84 [ud] 253)
User predefined settings can be retrieved by sending this command to GFR128032CA-BNFA02. [ud] is the

location

of the data. 4 bytes will be sent from GFR128032CA-BNFAO02 to the host right after the command is sent.
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6. Command Summary

6.1. Text Command Summary
Command Svyntax Default Description
Auto line wrap on FE 43 FD off Enables line wrapping.
254 67 253
254'C' 253
Auto line wrap off FE 44 FD
254 68 253
254'D' 253
Auto scroll on FE 51 FD
254 81 253
254°'Q"' 253
Auto scroll off FE 52 FD
254 82 253
254 'R' 253
Set text insertion point FE 47 [col] [row] FD
25471 253
254'G' 253
Set text insertion point home FE 48 FD
25472 253
254 'H' 253
Underline cursor on FE 4A [col] [row] FD
254 74 [col] [row] 253
254 'J" [col] [row] 253
Underline cursor off FE 4B FD
254 75 253
254 'K" 253
Cursor left FE 4C FD
25476 253
254 L' 253
Cursor right FE 4D FD
254 77 253
254'M' 253
Inverse text on FE 66 FD
254 102 253
254 °f 253
Inverse text off FE 67 FD
254 103 253
254°g' 253

Character will wrap to first position of next line if

it reaches the end of a line.

Disables line wrapping.

Character will go to the first position of the

original line if it reaches the end of a line.

Enables line scrolling.

Shift entire screen up by 1 line to make room for

the last row.

Disables line scrolling

Sets the text insertion point to [col] and [row].

N/A

Sets the text insertion point to [0] and [O].

Turns on the underline cursor and sets it at

[col] and [row].

“ Turns off the underline cursor.

Moves the underline cursor to left. It will move to

the end of the same line if it reaches the

beginning of a line.

Moves the underline cursor to right. It will move

to the beginning of the same line if it reaches the

end of a line.

Text inverse on.

Text inverse off.

Table 5 Summary for text commands
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6.2. Bar Charts and Graphic Command Summary

Command

Syntax

Default

Description

Initial thick vertical bar graph

Initial thin vertical bar graph

Define custom character

Diraw vertical bar graph

Erage vertical bar graph

Draw horizontal bar graph

Erase horizontal bar graph

Purt pixel

Clear pixel

FE 76 FD

an

254 118 253

254 W' 253

FE 73 FD

264 115 263

264 's" 253

FE 4E [cc] [6 byles] FD

254 104 [cc] [6 byles] 253

Initializes 5 pixels width as the vertical bar.

Initializes 2 pixels width as the vertical bar,

Defines custam character, [oc] goes from [

264 'N' [co] [6 bytes] 253

[0x01] to 0x10]. The other 6 bytes are

FE 3D [col] [height] FO

described in section 4.2.7

254 81 [col] [height] 253

Drraws vertical bar at position [col] of the last

254 =" [col] [height] 253

rowe with height [height]. [height] ranges from

FE 2D [col] [height] FD

[0x00] to [Dx20]).

254 45 [col] [height] 253

Erases vertical bar at position [col| of the last row with

254 "' [col] [height] 253

height [height]. [height] ranges from [0x00] to

FE 7C [col] [row] [len] FD

[0x20).

264 124 [col] [row] [len] 263

Draws horizontal bar at position [col] and [row]

264 ' [col] [row] [len] 253

With length [length]. [length] ranges from

FE 2B [col] [row] [len] FD

[10x00] to[0x80])

254 43 [col] [row] len] 253

Erases horizontal bar at position [col] and [row] with

254 + [col] [row] [len] 253

length [lengih]. length] ranges from [Ox00] o

FE 70 [4] [y] FD

[0x80],

254 112 [x] [y] 253

Draws a pixel at location (x,y). ¥ ranges from 0

254 p' [=] [y] 253

FE 71 [#] [v] FD

254 113 [x] [v] 253

o 121 and v ranges from 0 to 31.

Clears a pixel at location (x, ¥). » ranges from

254 'q'[x] [y] 253

FE 3E [%] [row] [byte] [4 dummy
bytes| FD

254 62 [x] [row] [te] [4 dummy
bytes] 253

0 to 121 and y ranges from 0 to 31.

Draws a byte at location (x, row). ® ranges

264 =" [x] [row] [byte] [4 dummy
bytes] 253

Table 6 Summary for graphic commands v\
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6.3. Miscellaneous Command Summary

Command Syntax Default Description
Read Model Number FE 30 FD N/A Reads 2 bytes back from LCD
254 48 253
254'0" 253
254 49 253
254'1" 253
254 86 253
254"V 253
FE 58 FD m Clears screen of LCD and places the text
254 88 253 insertion point to top left.
254 "X" 253
254 66 253
254'B' 253
254 70 253
254'F 253
Backlight brightness FE 41 [brightness] FD Adjust LED brightness. [brightness] ranges from
254 64 [brightness] 253 lto7.
254 ‘A’ [brightness] 253
254 50 253
254°2' 253
254 51 253
254°3 253
Set RS232 port speed FE 39 [speed] FD Sets RS232 port speed. Refer to section 5.1.6
254 57 [speed] 253 for details.
254 '9' [speed] 253
Save user defined characters FE 4F [cc] FD Save user defined characters. [cc] ranges from

254 79 [cc] 253
254 '0' [cc] 253
Load user defined characters FE 50 [cc] FD

254 80 [cc] 253
254 'P* [cc] 253

1to 16.

Load user defined characters. [cc] ranges from

1to 16.
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Sawve user seltings FE 53 [ud] [4 bytes] [2

dummy bytes] FD time.
254 83 [ud] [4 bytes] [2 [ud] ranges from 1 to 8.

dummy bytes] 253

254 'S’ [ud] [4 bytes] [2
dummy bytes] 253
Read user settings FE 54 [ud] FD

254 84 [ud] 253

254 T [ud] 253

FE 68 [contrast] FD
254104 253

254 'n* 253

Sawve boot-up logo FE BA FD

Save user settings. User is required to save 4 bytes af a

Read user settings. 4 bytes are returned at
each time.

Set display confrast, range 0x00 - 0x1C

Save current screen as boot-up logo

254105253
2547 253
Display boot-up logo FE 69 FD
254 106 253
254 253
Restore factory default logo FE 6B FD
254 107 253
254 ' 253

Draw the boot-up logo on display

Restore factory default boot-up logo.

Table 7 Summary for miscellaneous commands
Connector CN1

No Signal
1 DC 5V
2 GND
3 RXD
4 TXD

6.4. Text Mode Coordinates

Column 0 & Row O Column 20 & Row 0
SRR R REERRERRRRRERR

|
I
|
|

I
I
|
I
I
||
||
|
|
|
I
|
I
|
|

? L L S I | | | S | S O | | | | N | -

Column 0 & Row 3 Column 20 & Row 3
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7. LCD Specifications

7.1. Features

® Full dot-matrix structure with 128 x 32 dots

1/64 Duty, 1/9 bias

STN LCD, Negative, BLUE

6 o’ clock viewing angle

°
°
® Transmissive LCD
°
°

Built-in LED backlight

7.2. Mechanical Specifications

SEPN

=
¥ Bl

Q

EN/AS/JISQ 9100 IATF 16949
AFNOR CERTIFICATION

afa

Automotive

Q

SERVICES SERVICES
14001:2015  1S09001:2015

@ ™

Iltem Detail Unit
Viewing area 46.0x 12 mm
Active area 42.21 x 8.93 mm
Table 8 Mechanical Specifications
7.3. Absolute Maximum Ratings
Item Min: Typ. Max. Unit
Supply voltage 4.5 5 5.5 \%
Supply current (BL off) 20 22 mA
Supply current (BL on) 50 55 mA
Operating temperature 0 50 oC
Storage temperature -20 70 oC
Humidity 90 %RH
Table 9 Absolute Maximum Ratings
7.4. Luminance
Iltem Min. Typ. Unit
Luminance 160 254 cd/m?

Table 10 Luminance

.

Il -

O _® ©

|
|
|

.

GIFAR

7

GIR128032C

L1

1ﬁl Il

[FEREAY 3 R
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8. Reliability
NO. ITEM CONDITION STANDARD NOTE
. Appearance
1 High Temp. Storage 70C 120 hrs .pp
Without defect
\ Appearance
2 Low Temp. Storage -20C 120 hrs .pp
Without defect
High Temp. & High ] Appearance
3 g . p g 40C 120 hrs .IOIO
Humi. Storage 90% RH Without defect
High Temp. Appearance
4 dnremp 50°C 120 hrs PP
Operating Display Without defect
Low Temp. Appearance
5 W Iemp 0C 120'hrs PP
Operating Display Without defect
0°C, 30min. — 50°C,30min.
6 Thermal Shock T (1cycle) | Appearance 10 cycles
y Without defect y

** Dissipation current, contrast and display functions

** Polarizing filter deterioration, other appearance defects

** The function test shall be conducted after 4hours storage at the normal temperature-and humidity after
remove from the test chamber.
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9. PACKAGE INFORMATION

1 1 Tray . | 20 pcs (modules)

2 Lsstack . | 8 tray +1 Cover tray

3 1.Carton . | (1 Cover tray + 8 tray )x 2 stack

4 | Total pes : | 1 Carton (20pcs*8tray * 2 stack) = 320 pcs
5 | Carton size = NO. 17 : | 495*315*435mm

7 Net weight . | TBD KG

8 Gross weight . | TBD KG

> AR EE R
® i tray #% TJiz 20PCS f5H&H

TRAY #3 F - TR E

® (17 B - WA 28 ME IR R 55 R A2 PR
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NOTES

»Safety

If the LCD panel breaks, be careful not to get the liquid crystal in your mouth. If the liquid crystal
touches your skin or.clothes, wash it off immediately using soap and plenty of water.

Handling

Avoid static electricity as this can damage the CMOS LSI.

The LCD panel is plate glass; do not hit or crush it.

Do not remove the panel-or frame from the module.

The polarizing plate of the display is very fragile; handle it very carefully

Mounting and Design

® Mount the module by using the specified mounting part and holes.
® To protect the module from external pressure, leave a small gap by placing transparent plates
(e.g. acrylic or glass ) on the display surface, frame, and polarizing plate
® Design the system so that no inputsignal is given unless the power-supply voltage is applied.
® Keep the module dry. Avoid condensation, otherwise the transparent electrodes may break.
Storage
® Store the module in a dark place where the temperature is 25 °C+10 °C and the humidity below
65% RH.
® Do not store the module near organic solvents-or corrosive gases.
® Do not crush, shake, or jolt the module (including accessories).
Cleaning
® Do not wipe the polarizing plate with a dry cloth; as.it may scratch the surface.
® Wipe the module gently with soft cloth soaked with a petroleum benzine.
® Do not use ketonic solvents (ketone and acetoe) or aromatic solvents (toluene and xylene), as

they may damage the polarizing plate.

11. OPERATION PRECAUTIONS

Any changes that need to be made in this specification or any problems arising from it will be dealt
with quickly by discussion between both companies.

Quality warranty period: Within one year after shipment date (excluding abnormal usage way and
abnormal environments.)
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Shipping inspection standard
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Gl FAR TECHNOLOGY CO.,LTD Work Instruction

1.P 9 Purpose -
SN F A S RERIT P R HEHEE  FERA SN F AR L SR e
Standardize the inspection items and Judgment standards to ensure the products that shipped out can meet
customer’s requirements.

2 % [#) Area :
FHNRL AT A&
Applicable to all products shipped from the factory.

.z F" #f2%# Explanation of terms :
1 L BBKa TP astd T R

Major Defects: It also causes loss of function or serious appearance defects.

3-2 KRG AR PEE SR o
Minor defect: Slightly defective but does not affect customer use.

4 ¥ % %8 4] Inspection system :
4-1 345303 ¢ & ANSI/ASQZ1.4 — ¥ KB 2 I ¥HH- k> % o
Sampling plan: According to ANSI/ASQ Z1.4 general inspection level II the normal inspection one-time
sampling plan.

4-2 ook & Acceptable Level : (AQL)
a1 'ii' ¢ Major defect = 0.4 %
=X & 4% K5 Minor defect @ 0.65 %

5.% B i % Inspection conditions -
51 @ * M ZHRPIREZBIFE-ERTE -

Use relevant testing instrument, testing and measuring tools .

5-2 BB E R HER I AT ET 23 C+3C 3 &R 70%RH 11T o

Environmental reqwrements. The conditions should be controlled at room temperature 23°C+3°C and
humidity below 70%RH.

5-3 “PELME S ¢ JF 1 380120% LUX fhw & p kET > H P ARFEAE T T A 41 3015 cm ek o
Appearance inspection: Under the white fluorescent lamp of 380+20% LUX , the visual distance shall be
checked above the product 30 £ 5 cm.

5-4 7 [+ P|3# Electrical Testing :
5-4-1 F F k2 2 & F MET & 57300Lux+3% T % o
The products with backlight should be tested at 5~300£3% Lux.

5-4-2 ® k2 A HFRET A 607300Luxt3%v ¢ P RET R o
Products without backllght need to be turned on and tested under 60~300 + 3% LUX white fluorescent
lamps .

55 hAL & R A AL E S oo

Check the viewing angle according to the product viewing angle.
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5-6 H 7 I % ¥ 4L & $* Bad phenomenon View area
5-6-1 i * f@%F Applicable category : COB ~ TFT

A

LCD & AA @ BT % Active Area
The edge of view area < ‘
AB . ¥ AR ¥ View Area

/ /

@)

b4
C: 45 |
Panel surface

@)

/ / @

SEEEENEEEE
EEEEEEEEEE

— Bt (B)=n
O Outside (iron) frame

5-6-2 i * f8%f Applicable category : COG ~ TAB ~ TN

B: ¥ A%

View Area

\\gﬁﬁﬁﬁﬁﬁﬁ

CUOO000000000 — c: %2 A%

Conductive layer

BHEESEE . s

Active Area
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COG
FE4f Category CoG
FnFe | R IE P W&k F 22 R TR | OB | HIEE R
No. Item Inspection Content & Standard Zone | Category Level
2oEl G- ERGk |5 BREEARJEAZIE 5mn
Black dot ~ Stab---and other |Two points havetobe = 5mm
round shape IOES o
gap(-) | C 0 =  (mn) peceptance y T
1 o . ¢ = 01 # AR Ignore A Minor
Dot(1) 01l<d = 0.25 3 B | APPEArNCE] 1 QL0.65%
- 0.25<¢p = 0.3 1
$>0.3 0
FRCINRLIUY 13 o BLEEAE P AZiE 5 mm
Bubble ~ Uneven dots Two points havetobe = 5mm
" :w = C M A W re: fu‘iiﬁt :’(.t
Sl =] 4
2 ’B;‘!:'*P(— ) . P (HlHl) Acceptance Qty ’ I.E‘ Minor
Dot(2) ¢ = 0.2 # AR Ignore B |Appearance AQLO.65%
- 02<¢p = 0.5 2
i $>0.5 0
U BRI -5 S
§cratch ~ Fiber.. and other L (mm) W (mm) IES
linear shape. Acceptance Qty )
st ~|w = 0.02[& gnore o =&
3 . / Minor
Line < < 0. Appearance
L L = W = 0.03 B pp AQLO.65%
L=3|W = 005
L>5 W > 0.05 0
i |FREFIRFPER L )
e No obvious color difference allowed in same shipment. L = &
4 Background ) B Minor
(& & pee %: = T R ) Appearance
color ] ) AQLO.65%
(According to the gold samples if necessary)
¥ FPC F i bz i B
Stabbing on the FPC causes the line to fail to conduct
Reject
FPC ML |3% FPC 1 #8575 X 24 § B 4 1 R 2 i 4B9c h ig
5 FPC Dirty or residual foreign matter on the FPC makes the circuit C Major
Appearance AQL 0.4%
Appearance unable to conduct A7
Reject
< FPC® & 477 ~ ¥4 3BT
FPC right-angle crease and fracture Reject
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COG
M WRR cd F e TR R RHEAARET T B
There is a block or Iinear in the view area under the screen is
whole black or white.
LI e Reject @ o = &
6 (=) b Minor
Dot - Line (3) ¢ iz 2% ND Filter 1[?_?_ £ A I ”]I Electronics AQLO.65%
But after inspecting by 2% ND Filter without seeing block or
linear, it is confirmed
Acceptance
B6 Y HAORE G R B EAME
.o »— | There is a black, white, bright or other dot or lines showing in the =
B~ SR view area T =%
7 (=) ' Elect o Minor
ectronics
Dot ~ Line (4) | 3%¢ & 4m5h 13 2 2|3 4E 8 AQLO.65%
According to the inspection standard: No. 1 and 3.
#F |MAREG#ONGFA PR . i
8 Lack of Lacking part of characters in the view area. wF Major
Electronics
characters Reject AQL 0.4%
BHrhoe - AT G 0 B2 I ,
i #% i¥ | The display (view area) always show in the initial screen and can’t = 2 I\'}ILaJ'JEr
9 ' :
be switched to others. i
No reaction Electronics AQL 0.4%
Reject
P dgfs -zraErio o IER o 58
10 maw After connecting to the power, there is no image. wF Major
No display Reject Electronics AQL 0.4%
Fade P U E S ; 4
g 11 Brdoe EFAR B o EE
11 ” There is a lack of vertical or horizontal lines in the view area. ¥ Major
Broken line Reject Electronics AQL 0.4%
f‘};ﬁﬁi%ﬁfﬂ?’ﬁ &[37 |l+‘ﬂ' :I'Za,ﬁr;/
There are some stripes or shadow/smear showing in the view S B
= 21
12 | CROSS TALK |3€a@: o Minor
. Electronics o
1B T & 2 z v E3TUR K AQLO0.65%
Reject or inspect according to the golden sample
Baha i BoREAME Bk o 1R
13 | CON Lack of partial ICON in the view area. E Major
Electronics AQL 0.4%

Reject
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COG
B doo et o L H U BT IRA R R T F ARH(VOP)
B2 %
7= & — | The color contrast of display is obviously lighter or darker than - B
14 Color others and according to the VOP value in the electronics A | Wt Minor
e Electronics
difference specification. AQLO0.65%
Bl B E R LR
Reject or inspect according to the golden sample
58 HRde IRATHRZTNT ARYE 4B ‘
3= B
After connecting to the power, there is an undefined electronics ? 21 - .t
15 Abnormal L. . A ¥ Major
appearance showing in the view area. Electronics AQL 0.4%
screen H70
Reject
¥ BERISLED 1AM RE B BT Bk
After lighting LEDs have brightness and darkness uneven the
Fkd 1o determined according to its uniformity. 4 &
. = 21
16 | Uneven color of Reject A I ¥ Minor
> - . . Electronics
backlight |3 BER{s LED ¢ %7 - R 4Byt AQLO0.65%
LED color is inconsistent after lighting.
Reject
s RECIRECREEMG A CEI B AR ]
’ Lack of Wave length, chromatic coordinates, brightness don’t correspond ™ 2 I\'}ILa'JEr
17 acko to the definition of the drawing. A Electronics | o (J) 4%
brightness ) 0
Reject
Py ¥TH LR - B } “ 2
18 | Backlit foot |Fracture, different length - R Minor
Appearance
YRR R X B &
Y: Damaged width X: Damaged length
Y X =T
Determination
Y 1.0 S Lz S8
fi#ﬁ' Acceptance s} E‘ ""
19 Damaged A TARLT |S1/8 BT I Ed 8 Appearance Minor
| Did not enter the |<1/8 The side Iength AQLO0.65%
JP Acceptance
viewing area of the glass
xR T
EXMNFTARE® 3 Y
Enter the viewing - Reject
area
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COG
YiBAEE X R E
Y: Damaged width X: Damaged length
Y X L
- Determination o ﬁ, = _Q
20 Corner <1/3D ——— T C A Minor
Acceptance ppearance 0
collapse = S B AQL0.65%
1/3D <Y =D =1/8 The side length of
Acceptance
the glass
>D - {E
Reject
R TIAEEY FI T =T " g
21 Size No correspond to the indication on the drawing. ALL TR Major
Appearance
Measurement Reject AQL 0.4%
WHE R PR TEL A AR BE R E TR R e .
=K
H If there is another undefined defective situation. It will be listed as Electronics )
22 ALL o Minor
Other others. The inspection standard is according to the golden sample. R AQLO.65%

Appearance






