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To be very careful!

The LCD drivers ICs are made by COMS process, which are very easy to be
damaged by static charge, make sure the user is grounded when handling the
LCM.
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1.Features
Full dot-matrix structure with 122 x 32 dots
Built-in controller (ax6120doa or equivalent)

1.

N
N
N
N
N

N

OO O~ WNDN

N

Power supply vdd=5v
1/32 duty ,1/6 bias

FSTN, positive, transflective
EL BKL ,white, to be driven by el1,el2

6 o’clock viewing angle
8 bits parallel data input

LCD type OTN positive OTN Negative
OSTN Yellow Green OSTN Gray OSTN Blue
PFSTN

View direction b6 O’clock 012 O’clock

Rear Polarizer OReflective ppTransflective | oTransmissive
oOTransflective (High Transmissive)

Backlight Type OLED olnternal Power [p110V,400Hz
P EL input
OCCFL pExternal Power 03.3 input

04.2V input

Backlight Color

ppWhite oAmber
oPure -Green

oBlue-Green oOYellow-Green oRed oBlue

Temperature Range

oNormal

| pwide | oSuper Wide

Font type

OEnglish-Japanese OEnglish-European oOEnglish-Russian

oOOther

DC to DC circuit OBuild-in [poNot Build-in

El Driver IC oOBuild-in poNot Build-in

Touch screen oWith pWithout
2.Mechanical Specifications

Item Dimension Unit

Viewing Area (W*H) 64 *17.9 mm
Display Format 122 * 32 dots
Dot Size (W*H) 0.4*0.45 mm
Dot Pitch (W*H) 0.44* 0.49 mm
Module Size With B/L 84 *44*10 mm

Ver:E
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3. Outlinedimension

Ver:E
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PIN [ 1 |2 |3 |4 |5]|6|7|81]9]10
SIGNAL|VSS |VDD| VO |RST|El |E2 |R/W|AO |DBO|DBI
PIN 11 ] 12 [ 13 |14 [ 15 |16 | 17 | 18 | 19 | 20
SIGNAL |DB2 |DB3 |DB4 |DB5 |DB6 |DB7 |A(+) [K(-)
PERFORMANCE FEATURES
LC FLUID OSTN _OHIN 01N
OTRANSFLECTIVE
POLARIZER .
D A ISSrvE REVISION RECORD XIAMEN OCULAR OPTICS CO.LTD)
COLOR OYELLOW OBLUECOOGRAY VER| Date| Modify Contents | Name|Confirm| Drawn: Model Name:
BACKLIGHT OLED OSIDE OEL ! LIN GDM12232A
VIEWING ANGLE 06:00 0 12:00 2 Checker: | Date:
TEMPERATURE RANGE |STANDARD [ WIDE 3 2005-09-28
4 Approved: UNIT: Page:
5 mm 33
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4. Absolute maximum ratings

Item Symbol Sandard Unit
Power voltage Vbo-Vss 0 - 7.0 Vv
Input voltage Vin VSS - VDD
Operating temperature range Top -20 - +70 e
Storage temperature range Tst -30 - +80
5.Block diagram
DBO~DB7—— - COM 16
" —| Lcp " LCDPANEL
RIW — COM 16
AQ ™ DRIVER 1 e
VO - A
VDD - SEG 61
VSS -
E2 : LCD
— IDRIVER 2
- SEG 61
RES -
£l - EL Backlight(White)
6.Interface pin description
PIN PIN NAME INPUT/ o FUNCTION
NO. OUTPUT CONNECTI
ON
1 VSS — SIGNAL GROUND FOR LCM
POWER .
2 VDD — SUPPLY VDD: +5V
3 VO — Vicp ADJUSTMENT
4 RST OUTPUT MPU RESET SIGNAL
5 El INPUT MPU CHIP ENABLE ACTIVE “L”, SEG(1~61)
6 E2 INPUT MPU CHIP ENABLE ACTIVE “L”, SEG(62~122)
READ/WRITE SELECT SIGNAL
7 R/IW INPUT MPU
“0” FOR WRITING, “1” FOR READING
REGISTER SELECT INPUT
“0":INSTRUCTION REGISTER (WHEN WRITING)
8 A0 INPUT MPU
BUSY FLAG ADDRESS COUNTER (WHEN READING)
“1":DATA REGISTER (WHEN WRITING & READING)
9-16 DBO-DB7 INPUT/O MPU DATA BUS [0~7] BI-DIRECTIONAL DATA BUS
UTPUT
17 NC —
18 NC —
VerE 5/21 2010/09/08
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7.Contrast adjust

VID

LCM wo

VSS

o}

vep SV T

oV

Voo-Vo: LCD Driving voltage

VR: 10k~20k

8.0ptical characteristics

01 S 3>
%‘-7 12:00 ,wy
S /
/ 9:00 / 3:00
6:00
FSTN type display module (Ta=25C, VDD=5.0V)
ltem Symbol | Condition Min. Typ. Max. Unit
01 20
o 62 40
Viewing angle o1 C=3 35 deg
D2 35
Contrast ratio Cr - 6 - -
Response time (rise) Tr - - 200 250 ms
Response time (fall) Tr - - 300 350
O.Electrical characteristics
DC Electrical Characteristics
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Supply voltage for LCD | Vop-Vo | Ta=25C - 6.5 -
Input voltage Vop 4.8 5.0 5.3 v
Backlight supply voltage | Vr - 5.0
Supply current Iop Ta=25°C, Voo=5.0V - 15 25 mA
Backlight supply current | |¢ V=5.0V,R=150 ohm - 13 20
Input leakage current liks - - 1.0 uA
“H” level input voltage \ 2.2 - Vob
“L” level input voltage Vi Twice initial value or less 0 - 0.6 v
“H” level output voltage | Vou LOH=-0.25mA 2.4 - -
“L” level output voltage | VoL LOH=1.6mA - - 0.4
VerE 6/21 2010/09/08
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10.Timing Characteristics
MPU BUS READ/WRITE 1(80-FAMILY MPU)

AO0. /CS
t ah8
t aw8 {cc ‘
t cyc8
R/W
.tds8_|_| tdh8
DBO~DB7
WRITE
ljﬂlii\ . tacc8 _
DB0O~DB7
READ
ITEM SYMBOL | CONDITIONS MIN. MAX. UNIT

SYSTEM CYCLE TIME T CYC — 1000 — NS
ADDRESS SETUP TIME T AWS8 — 20 — NS
ADDRESS HOLD TIME T AHS — 10 — NS
DATA SETUP TIME T DS8 — 80 — NS
DATA HOLD TIME T DH8 — 10 — NS
CONTROL PULSE WIDTH T CCS8 — 200 — NS
RD ACCESS TIME T CCS8 CL=100PF — 90 NS
OUTPUT DISABLE TIME T CHS8 10 60 NS
Ver:E 7/21 2010/09/08
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MPU BUS READ/WRITE 2(68-FAMILY MPU)

| t cyc6
. — E—
&»‘
t awb t ds6
R/W
t ah6 ‘
AO. /CS
t dh6
DB0O~DB7
WRITE
t oh6
t acc6
DB0O~DB7 -
READ
ITEM SYMBOL COMQHON MIN. MAX. UNIT
SYSTEM CYCLE TIME T CYC6 — 1000 — NS
ADDRESS SETUP TIME T AW6 — 20 — NS
ADDRESS HOLD TIME T AH6 — 10 — NS
DATA SETUP TIME T DS6 — 80 — NS
DATA HOLD TIME T DH6 — 10 — NS
ACCESS TIME T ACC6 — 90 NS
CL=100PF
OUTPUT DISABLE TIME T OH6 10 60 NS
ENABLE PULSE | READ TEW — 100 — NS
WIDTH WRITE — 80 — NS

Ver:E 8/21 2010/09/08
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11.Display command

PARAMETE [AO[E[RW [D7[D6[D5 [D4[D3[D2[ D1 DO
R NOTE
DISPLAY TURNS DISPLAY ON OR OFF
ol1l 0 |212]0| 12 ]|o|212]|1]1]|o0n
ON /OFF 1: ON; 0 : OFF
DISPLAY DISPLAY START SPECIFIES RAM LINE
START o|l1] o |11 o ADDRESS CORRESPONDING TO TOP
LINE (0TO 31) LINE OF DISPLAY
SET PAGE [ o [, 1 o [t 1ol ¢ [ 1] 1] o [PAGE(0[SETS DISPLAY RAM PAGE IN
ADDRESS TO3) | PAGE ADDRESS REGISTER
SET SETS DISPLAY RAM COLUMN
COLUMN ADDRESS IN COLUMN
(SEGMENT) 0j1p 00 COLUMNADDRESS (0TO 79) | AppRESS REGISTER
ADDRESS
READ READS THE FOLLOWING STATUS:
STATUS . BUSY 1:BUSY 0: READY
B A E ADC 1: CW OUTPUT 0: CCW
olol| 1 g D|N|s|o|o|o]| o |OUFYT
C E ON/OFF 1: DISPLAY OFF 0:
Y T DISPLAY ON
RESET 1: BEING RESET 0:
NORMAL
WRITE WRITE DATA FROM DATA BUS
DISPLAY 11| o WRITE DATA INTO DISPLAY RAM
DATA
READ READ DATA FROM DISPLAY
DISPLAY 110 1 READ DATA RAM ONTO DATA BUS
DATA
SELECT 00 CW OUTPUT 1. CCW
ADC 01| 0|1 |0| 1 [0]0|0]|O0]| 0| S rpuT
STATIC SELECTS STATIC DRIVING
DRIVER OPERATION.
ON/OFF ol1l 0|1|l0| 12 |0|0|21]0]| 0
1: STATIC DRIVER, 0: NORMAL
DRIVING
SELECT SELECT LCD DUTY CYCLE
DUTY 0 1 0 1 0 1 0 1 0 0 o1
1:1/32, 0:1/16
READ-MOD
EYWRTE | 01| 0 | 1] 1] 1 ]0[0| 0| 0| O |READ-MODIFY-WRITE ON
END o1l o |21 2 0] 1]1] 1] 0 |READ-MODIFY-WRITE OFF
RESET ol1]l o2 1] 2 lo0o]o]o] 1] o |SOFTWARERESET

NOTE: THE AX6120 SERIES IDENTIFIES A DATA BUS USING A COMBINATION OF A0 AND R/W (RD
OR WR SIGNALS. AS THE MPU TRANSLATES A COMMAND IN THE INTERNAL TIMING ONLY
(INDEPENDENT FROM THE EXTERNAL CLOCK). ITS SPEED IS VERY HIGH. THE BUSY CHECK IS
USUALLY NOT REQUIRED.

Ver:E 9/21 2010/09/08
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DISPLAY ON/OFF (AEH, AFH)

A0 [E(RD) | RW (/WR) D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

0 1 0 1 0 1 0 1 1 1 D

THE COMMAND TURNS THE DISPLAY ON AND OFF
D=1: DISPLAY ON D=0: DISPLAY OFF

DISPLAY START LINE (COH~DFH)

THIS COMMAND SPECIFIES THE LINE ADDRESS AND INDICATES THE DISPLAY LINE THAT
CORRESPONDS TO COMO. THE DISPLAY AREA BEGINS AT THE SPECIFIED LINE ADDRESS AND
CONTINUES THE LINE ADDRESS INCREMENT DIRECTION. THIS AREA HAVING THE NUMBER OF
LINES OF THE SPECIFIED DISPLAY DUTY IS DISPLAYED. IF THE LINE ADDRESS IS CHANGED
DYNAMICALLY BY THIS COMMAND THE VERTICAL SMOOTH SCROLLING AND PAGING CAN BE USED.

A0

E (RD)

RW (/WR)

D7

D6

D5

D4

D3

D2

D1

DO

0

1

0

1

1

0

A4

A3

A2

Al

AO

THIS COMMAND LOADS THE DISPLAY START LINE REGISTER.

LINE
A4 | A3 | A2 | A1 | AO ADDRESS
0 0 0 0 0 0
0 0 0 0 1 1
/ / / / / /
1 1 1 1 1 1F

SET PAGE ADDRESS (B8H~BBH)

THIS COMMAND SPECIFIES THE PAGE ADDRESS THAT CORRESPONDS TO THE LOW ADDRESS OF
THE DISPLAY DATA RAM WHEN IT IS ACCESSED BY THE MPU. ANY BIT OF THE DISPLAY DATA RAM
CAN BE ACCESSED WHEN ITS PAGE ADDRESS AND COLUMN ADDRESS ARE SPECIFIED. THE
DISPLAY STATUS IS NOT CHANGED EVEN WHEN THE PAGE ADDRESS IS CHANGED.

A0

E (RD)

RW (/WR)

D7

D6

D5

D4

D3

D2

D1

DO

0

1

0

0

1

0

Al

A0

THIS COMMAND LOADS THE PAGE ADDRESS REGISTER.

Ver:E

Al A0 | PAGE
0 0 0
0 1 1
1 0 2
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SET COLUMN ADDRESS (00H~4FH)

THIS COMMAND SPECIFIES A COLUMN ADDRESS OF THE DISPLAY DATA RAM. WHEN THE DISPLAY
DATA RAM IS ACCESSED BY THE MPU CONTINUOUSLY, THE COLUMN ADDRESS IS INCREMENTED
BY 1 EACH TIME IT IS ACCESSED FROM THE SET ADDRESS. THEREFORE, THE MPU CAN ACCESS
TO DATA CONTINUOUSLY. THE COLUMN ADDRESS STOPS TO BE INCREMENTED AT ADDRESS 80,
AND THE PAGE ADDRESS IS NOT CHANGED CONTINUOUSLY.

A0 [E(RD)|RW(WR) | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 0 A6 A5 A4 A3 A2 Al A0

THIS COMMAND LOADS THE COLUMN ADDRESS REGISTER.

COLUMN
A6 | A5| A4 | A3| A2 Al | AO ADDRESS
0 0
1
/ / / / / / / /
1 /00|11 1)1 4F
READ STATUS
A0 |E R/W
(RD) | (WR) D7 D6 D5 D4 D3 D2 | D1 | DO
0 1 0 BUSY | ADC | ON/OFF | RESET | A3 | A2 | A1 | AO

READING THE COMMAND /O REGISTER (A0=0) YIELDS SYSTEM STATUS INFORMATION.
THE BUSY BIT INDICATES WHETHER THE DRIVER WILL ACCEPT A COMMAND OR NOT.

BUSY=1: THE DRIVER IS CURRENTLY EXECUTING A COMMAND OR IS RESETTING. NO NEW
COMMAND WILL BE ACCEPTED.

BUSY=0: THE DRIVER WILL ACCEPT A NEW COMMAND.
THE ADC BIT INDICATES THE WAY COLUMN ADDRESSES ARE ASSIGNED TO SEGMENT DRIVERS.
ADC=1 NORMAL. COLUMN ADDRESS N— SEGMENT DRIVER N.
ADC=0 INVERTED. COLUMN ADDRESS 79 U— SEGMENT DRIVER U.
THE ON/OFF BIT INDICATES THE CURRENT STATUS OF THE DISPLAY.
IT IS THE INVERSE OF THE POLARITY OF THE DISPLAY ON/OFF COMMAND.
VerE 11/21 2010/09/08
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ON/OFF=1: DISPLAY OFF
ON/OFF=0: DISPLAY ON

THE RESET BIT INDICATES WHETHER THE DRIVER IS EXECUTING A HARDWARE OR SOFTWARE
RESET OR IF IT IS IN NORMAL OPERATING MODE.

RESET=1: CURRENTLY EXECUTING RESET COMMAND.
RESET=0: NORMAL OPERATION
WRITE DISPLAY DATA

A0 [E(RD) | RW (WR) D7 | D6 D5 D4 | D3 [ D2 | D1 | DO

1 1 0 WRITE DATA

WRITES 8-BIT OF DATA INTO THE DISPLAY DATA RAM, AT A LOCATION SPECIFIED BY THE
CONTENTS OF THE COLUMN ADDRESS AND PAGE ADDRESS REGISTERS AND THEN INCREMENTS
THE COLUMN ADDRESS REGISTER BY ONE.

READ DISPLAY DATA

A0 [E(RD)|RW (/WR) | D7 | D6 | D5 D4 | D3 [D2] D1 | DO

1 0 1 READ DATA

READS 8-BIT OF DATA FROM THE DATA I/O LATCH, UPDATES THE CONTENTS OF THE I/O LATCH
WITH DISPLAY DATA FROM THE DISPLAY DATA RAM LOCATION SPECIFIED BY THE CONTENTS OF
THE COLUMN ADDRESS AND PAGE ADDRESS REGISTERS AND THEN INCREMENTS THE COLUMN
ADDRESS REGISTER.

AFTER LOADING A NEW ADDRESS INTO THE COLUMN ADDRESS REGISTER ONE DUMMY READ IS
REQUIRED BEFORE VALID DATA IS OBTAINED.

SELECT ADC (AOH, A1H)

A0 [E(RD)|RW (WR) | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 0 0 0 D

THIS COMMAND SELECTS THE RELATIONSHIP BETWEEN DISPLAY DATA RAM COLUMN
ADDRESSES AND SEGMENT DRIVERS.

D=1: SEGO«+ COLUMN ADDRESS 4FH,4EH...00H(INVERTED).
D=0: SEGO«+ COLUMN ADDRESS 00H,01H...4FH(NORMAL).

THIS COMMAND IS PROVIDED TO REDUCE RESTRICTIONS ON THE PLACEMENT OF DRIVER ICS
AND ROUTING OF TRACES DURING PRINTED CIRCUIT BOARD DESIGN.

STATIC DRIVE ON/OFF (A4H, A5H)

A0 [E(RD)|RW (WR) | D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO

Ver:E 12/21 2010/09/08
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0 1 0 1 0 1 0 0 1 0 D

FORCES DISPLAY ON AND ALL COMMON OUTPUTS TO BE SELECTED.
D=1:STATIC DRIVE ON
D=0:STATIC DRIVE OFF

SELECT DUTY (A8H; A9H)

A0 |[E(RD)|RW(WR) | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 0 1 0 1 0 0 D

THIS COMMAND SETS THE DUTY CYCLE OF THE LCD DRIVE AND IS ONLY VALID FOR THE AX6120F
AND AX6122F.IT IS INVALID FOR THE AX6121F, WHICH PERFORMS PASSIVE OPERATION. THE DUTY
CYCLE OF THE AX6121F IS DETERMINED BY THE EXTERNALLY GENERATED FR SIGNAL.

AX6120 AX6122
D=:1/32 DUTY CYCLE 1/16 DUTY CYCLE
D=:1/16 DUTY CYCLE 1/8 DUTY CYCLE

WHEN USING THE AX6120F0A, AX6122F0A (HAVING A BUILT-IN OSCILLATOR) AND THE AX6121F0A
CONTINUOUSLY, SET THE DUTY AS FOLLOWS:

AX6121FOA
1/32 1/32
AX6120FOA
1/16 1/16
1/116 1/32
AX6122FOA
1/8 1/16

Read-modify-write (EOH)

A0 [E(RD)|RW (WR) | D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO

0 1 0 1 1 1 0 0 0 0 0

THIS COMMAND DEFEATS COLUMN ADDRESS REGISTER AUTO-INCREMENT AFTER DATA READS.
THE CURRENT CONTENTS OF THE COLUMN ADDRESS REGISTER ARE SAVED. THIS MODE REMAINS
ACTIVE UNTIL AN END COMMAND IS REPEATED. OPERATION SEQUENCE DURING CURSOR DISPLAY

WHEN THE END COMMAND IS ENTERED, THE COLUMN ADDRESS IS RETURNED TO THE ONE USED
DURING INPUT OF READ-MODIFY-WRITE COMMAND. THIS FUNCTION CAN REDUCE THE LOAD OF
MPU WHEN DATA CHANGE IS REPEATED AT A SPECIFIC DISPLAY AREA (SUCH AS CURSOR
BLINKING).

*ANY COMMAND OTHER THAN DATA READ OR WRITE CAN BE USED IN THE READ-MODIFY-WRITE
MODE. HOWEVER, THE COLUMN ADDRESS SET COMMAND CANNOT BE USED.

Ver:E 13/21 2010/09/08
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‘ set page address‘

‘ set column address]

| read-modify-write|

dummy read
read datal

write data)

End (EEH)
A0 [E(RD)|RW(WR) | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 0 1 1 1 0

THIS COMMAND CANCELS READ-MODIFY-WRITE MODE AND RESTORES THE CONTENTS OF THE
COLUMN ADDRESS REGISTER TO THEIR VALUE PRIOR TO THE RECEIPT OF THE

READ-MODIFY-WRITE COMMAND.

B -
\ Return
column address N N+1 <X—————— N+m N
. . . End End
read-modify-write mode is selected
reset (E2H)
A0 |E(RD) |RW (/WR) | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 1 0 1 1 1 0
THIS COMMAND CLEARS
THE DISPLAY START LINE REGISTER.
AND SET PAGE ADDRESS REGISTER TO 3 PAGE.
IT DOES NOT AFFECT THE CONTENTS OF THE DISPLAY DATA RAM.
14/21 2010/09/08
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12.Quality Specifications
12.1 STANDARD OF THE PRODUCT APPEARANCE TEST

Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent lamps. Distance
between LCM and fluorescent lamps should be 100 cm or more. Distance between LCM and inspector eyes should

be 25 cm or more.

Viewing direction for inspection is 35° from vertical against LCM.

Fluuresc:ent_:— 5
Lamps )E\
2h Clilpn, IDDCmmm
§3§ ; 35”?
LCD
Definition of ; LCM
A Zone
B Zone
A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing area).
12.2 SPECIFICATION OF QUALITY ASSURANCE
AQL inspection standard
Sampling method: GB2828-87, Level 11, single sampling
Defect classification (Note: * isnot including)
Classify ltem Note | AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Backlight 1,8
Non-display Flat cable or pinreverse 10
Wrong or missing component 1
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13

Ver:E 15/21 2010/09/08
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Noteon defect classification

No. Item

Criterion

1 | Short or open circuit

LC leakage

Hickering

No display

Wrong viewing direction

Wrong Back-light

Not dlow

2 | Contrast defect

Background color deviation

Refer to approval sample

3 | Point defect, [ v Point Acceptable Qty.
Black spot, dust ! Size
(including Polarizer) X f<0.10 Disregard
0.10<f <0.15 2
0.15<f <0.25 1
f = (X+Y)/2 f>0.25 0
Unit: Inch?
4 | Linedefect, l
( 1 Line Acceptable Qty.
Scratch ‘?)‘ L W
L ---  |0.05>W
3.0>L | 0.1>W>0.05 Disregard
2.0>L |0.15=W>0.1
Unit: mm

5 Rainbow

Not more than two color changes across the viewing area.

No Item

Criterion

Ver:E
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6 | Chip v
v Acceptabl e criterion
Remark C X Y z
emark: _ =
X: Length direction Z <L/8 05mm | <t/2
Y: Short direction
ES L —
Z: Thickness direction
t: Glass thickness
W: Terminal width o
L: Glasslength Xy Acceptabl e criterion
« X Y Z
J/ %\\ \/ <2 05mm | <t
/F [N I
Z
Acceptable criterion
X Y 4
<3 <2 <t
shall not reach to ITO
Acceptabl e criterion
X Y Z
Disregard <0.2 <
Y Acceptable criterion
X Y Z
> NJ <5 <2 <t/3
— Z¢
X
No. Item Criterion
7 | Segment (1) Pinhale
Ver:E 17/21 2010/09/08
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pattern . f <0.10mm s acceptable.
W = Segment width
f = (X+Y)/2
8 | Backlight (1) The color of backlight should be in match with the
specification.
(2) Not alow flickering
9 Soldering (1) Not dlow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
| Lead
- —
50% lead
10 | Wire (1) Copper wire should not be rusted
(2) Not alow crack on copper wire connection.
(3) Not alow reversing the position of the flat cable.
(4) Not alow exposed copper wireinside the flat cable.
x| PCB (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.
No Item Criterion
12 Protruded
W: Terminal Width \ \ Acceptable criteria:
Wy \y Y£04
N\ |

Ver:E Xlé/‘Zl 2010/09/08
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Defect

Maximum 2 minor hon-conformities per one unit.

13 TAB .
1. Position
\W
l —— ITO | W1<1/3W
H = H1<1/3H
H1 L=— TAB
2 TAB bonding strength test
TAB
P (=F/TAB bonding width) =650gf/cm ,(speed rate: 1mm/min)
5pcs per SOA (shipment)
14 Total no. of acceptable
A. Zone

Defect distance: each point to be separated over 10mm

B. Zone

It is acceptable when it is no trouble for quality and assembly in customer’s end

product.

123 RELIABILITY OFLCM

Reliability test condition:

Ver:E

Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48
No abnormalities
Low temp. Storage -30°C 48
in functions
19/21 2010/09/08
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Low temp. Operating -20°C 48
Humidity 40°C/ 90%RH 48
Temp. Cycle 0°C~ 5°Ce0°C 10cycles
(30min= 5min® 30min)

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance shall be free from
remarkable deterioration within 50,000 hours under ordinary operating and storage conditions room temperature

(20+8°C), normal humidity (below 65% RH), and in the area not exposed to direct sun light.

12.4 PRECAUTION FOR USING LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any ateration or
modification. The foll owi ngs should be noted.

GENERAL PRECAUTIONS:

1. LCD pand is made of glass. Avoid excessive mechanical shock or applying strong pressure onto the surface of
display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should be taken when
handling. To clean dust or dirt off the display surface, wipe gently with cotton, or other soft material soaked with
isoproply alcohol, ethyl acohol or trichlorotriflorothane, do not use water, ketone or aromatics and never scrub hard.
Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting XIAMEM OCULAR
When mounting a LCM, make sure that the PCB is not under any stress such as bending or twisting. Elastomer
contacts are very delicate and missing pixels could result from slight did ocation of any of the elements.

6. Avoid pressing on the metal bezel, otherwise the elastomer connector coul d be deformed and | ose contact, resulting
in missing pixels and also cause rainbow on the display.

7. Becareful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid crystal spreadsto
skin or clothes, wash it off immediately with soap and water.

STATIC ELECTRICITY PRECAUTIONS:

1. CMOS-LSI is used for the module circuit; therefore operators should be grounded whenever he/she comes into
contact with the module.

2. Do not touch any of the conductive parts such as the LS| pads; the copper leads on the PCB and the interface
terminals with any parts of the human body.

3. Do not touch the connection terminals of the display with bare hand; it will cause disconnection or defective

insulation of terminals.

The modules should be kept in anti-static bags or other containers resistant to static for storage.

Only properly grounded soldering irons shoul d be used.

If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

The normal static prevention measures should be observed for work cl othes and working benches.
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Since dry air isinductive to static, arelative humidity of 50-60% is recommended.

SOLDERING PRECAUTIONS:
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Sol dering should be performed only on the 1/O terminals.

Use soldering irons with proper grounding and no leakage.
Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.
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Hux residue should be removed.
OPERATION PRECAUTIONS:

The viewing angle can be adjusted by varying the LCD driving voltage Vo.
2. Since applied DC voltage causes electro-chemica reactions, which deteriorate the display, the applied pulse
waveform should be a symmetric waveform such that no DC component remains. Be sure to use the specified
operating voltage.
Driving voltage should be kept within specified range; excess voltage will shorten display life.
Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operational range.
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Keep the temperature within the specified range usage and storage. Excessive temperature and humidity could
cause polarization degradation, polarizer peel-off or generate bubbles.

7.  For long-term storage over 40°C is required, the relative humidity should be kept below 60%, and avoid direct
sunlight.
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