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1 FEATURES

(1) Display format : 16 characters x 2 lines

(2) Construction : STN yellow-green LCD panel, Black Bezel, Zebra and PCB.

(3) Optional: Array LED back-light.
(4) Controller : KS0066U or Equivalent.

(5) 5V single power input. (Special request for 3.3V driving, built-in DC/DC converter.)

(6) Extended temperature type.

(7) Excellent LC : VOP maintains at 5V for whole temp. range, no need extra temp.

compensation circuit.

2 NUMBERING SYSTEM

AG__-162C_ _ _ _-_
12 3456 7

No Code Value Description

Remark

TN

HTN

STN yellow-green

STN Gray

STN Blue(Negative)

FSTN

STN-color

A-TFT

Ltps-TFT

OLED

PLED

LCD type

Character-COB

Character-TAB

Character-COG

Character-COF

Graphic-COB

Graphic-TAB

Graphic-COG

Graphic-COF

Display type

Reflective type / 6:00 view

W oA QMo oQe|oIr» QT uEQln|m—

Reflective type / 12:00 view

Polarizer / Viewing Angle
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C Transflective type / 6:00 view

D Transflective type / 12:00 view

E Transmissive type / 6:00 view

F Transmissive type / 12:00 view

G Negative type / 6:00 view

H Negative type / 12:00 view

I Negative type / 3:00 view

J Transmissive type / 3:00 view

K Transflective type / 3:00 view

O Others

N None backlight

L LED array

Q LED edge Backlight type
E EL

C CCFL

None Without backlight

A Amber

B Blue

G Green

L Yellow

O Orange Backlight color
R Red

Y Yellow-green
W White

F OLED&PLED-Full Color

M OLED&PLED-Area or Normal Color

N Normal temperature type LCM temperature type
H Extended temperature type

00~99 Version code
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3 MECHANICAL DATA

Parameter Stand Value Unit
Dot size 0.55 (W) x 0.65 (H) mm
Dot pitch 0.60 (W) x 0.70 (H) mm
Character size 2.95(W) x 5.55(H) mm
Viewing area 64.0(W) x 17.2(H) mm
Module size 80.0 (W) x36.0(H) x 10.0 max (T) mm
Module size 80.0(W) x 36.0(H) x 14.5 max (T) mm
(Array LED back-light)
4 ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min Max Unit
Logic Circuit Supply Voltage VDD-VSS -0.3 7.0 \Y
LCD Driving Voltage VDD-VO -0.3 10.0 \"
Input Voltage VI -0.3 VDD+0.3 \Y
Normal temp. type Operating Temp. Topr 0 50 °C
Storage Temp. TSTG -20 70 °C
Extended temp. type| Operating Temp. Topr -20 70 °C
Storage Temp. TSTG -30 80 °C
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5 ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition| Min Typ Max | Unit Note
----- Electronic Characteristics -----
Logic Circuit | VDD-VSS -- 2.7 -- 5.5 \Y
Supply Voltage
LCD DriVing VDD-VO 0 OC - 46 49 _20 - 70 oC fOT
Voltage 25 °C - 4.5 4.8 V | Extended Temp.
(5TN) 50 °C ~ 43 | 46 type
Input Voltage VIH -- 0.7 VDD -- VDD A"
VIL -- VSS -- 03VDD| V
Logic Supply IDD VDD =5V -- 1.0 1.5 mA
Current

Contrast CR 25°C 2 8 -- Note 1
Rise Time tr 25°C -- 80 120 ms Note 2
Fall Time tf 25°C -- 150 300 ms

Viewing Angle 0f 25°C & -- 40 -- Note 3
Range 0b CR>2 - 35 | Deg.
01 -- 35 --
Or -- 35 --
Frame Frequency fF 25°C -- 64 -- Hz
----- Array type LED Back-light Characteristics -----
Parameter Symbol | Condition| Min Typ Max | Unit Note
Forward Voltage VF -- -- 4.05 4.3 A% Supply Voltage
between A&K
Forward Current IF VF=4.05V -- 120 -- mA
Bare LED Luminous intensity | VF=4.05V -- 100 -- cd/m?2
LCM Luminous intensity | VF=4.05V -- 30 - |cd/m2

A

YyyyYyy
YYYYYY

TEITT
(32221,

K * LED Dice number = 2x]12=24
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(NOTE 1) Contrast ratio :

CR = (Brightness in OFF state) / (Brightness in ON state)

( NOTE 2 ) Response time :

|'['.Z'_°.'_’_ZZ'_',—'J'.'.'.'_Z'.Z'.'.’.’.I'.:Z'.'.'.'.H'.'.'.ZZ'.'.'.’.’."]'.'.:'.'.'.'.:'.'.'.'.'.'.'.:'.'.'
i:::bﬁ:ﬁ:ﬁIIZZZZIIIIIZZIU:Z:IZZIZZZZIZZ:Z I:ZZ:ZL[IIIIIIIZZ:;
Nonselected Nonselected
Condition * Condition
T Selected
righiness Condition
- s. __——————-;
90%
100%
10%
e
r td -
Rise Time

Decay Time (fall time tf)

(NOTE 3) Viewing angle
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6 BLOCK DIAGRAM & INTERFACE

E
RS

COM \ LCD Panel
1-16 / 16*2 Chars

R/W
PEO-bBT \/ KS0066 SEG 1-40 0%
N <

VDD 4’\ > Driver

VSS

_\/ D, M, CL1, CL2

No. Symbol Function

1 VSS Ground (0V)

2 VDD Supply Voltage for Logic (+5V or +3.3V)

3 VO Contrast Adjustment

4 RS Data/Instruction Select

5 R/W Read/Write Select

6 E Enable Signal

7 DBO Data Bus

8 DBI1 Data Bus

9 DB2 Data Bus

10 DB3 Data Bus

11 DB4 Data Bus

12 DB5 Data Bus

13 DB6 Data Bus

14 DB7 Data Bus

15 LED A LED Power Supply + (5V)

16 LED K LED Power Supply - (5V)
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7 POWER SUPPLY

LCD Module
VDD(+5V) VDD(+3.3V)
LCD Bias O LCD Bias
Circuit R1 Circuit J
VO
" — AN
-3.3V
LCD Module R2 R8 R
DC/DC
O VSS Converter VSS
5V Power Input 3.3V Power Input
APEX DISPLAY CO., LTD. 9



8 TIMING CHARACTERISTICS

Write Operation

!VIH1 V|H1
RS ><\VIL1 ViLy
_ tas tAH
RW s\VILI ;/VIU
» PWey tan .
R p—— tEf
lV Vv N
E 1H1 IH1 /
;/ ViLs ViLs \\ A Viu
— |t
Vi .
DBq to DB+ ViLs Valid data

- toyce
Item Symbol VDD=5V VDD=3.3V Unit
Min Max Min Max

Enable cycle time teycE 500 -- 1000 -- ns
Enable pulse width PWEH 230 -- 450 --
Enable rise/fall time tEr, tEf -- 20 -- 25
Address set-up time tAS 40 - 60 --

(RS, R/W to E)

Address hold time tAH 10 -- 20 --
Data set-up time tDSW 80 -- 195 --
Data hold time tH 10 -- 10 --

APEX DISPLAY CO., LTD.
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Read Operation

£ ViR Vint )
i) ><\Vu.1 Vn_u><
- tas - - tan -
RW A Vi v];}‘\
PWey taw
—_— tEf
E € Vi Vime ) /
)/ Vit Vi \\ A Vit
—_— | {g,
toor
DB, to DB Von Valid d
7 VoLr* alid data
Item Symbol VDD=5V VDD=3.3V Unit
Min Max Min Max
Enable cycle time tcycE 500 -- 1000 -- ns
Enable pulse width PWEH 230 -- 450 --
Enable rise/fall time tEr, tEf -- 20 -- 25
Address set-up time tAS 40 -- 60 --
(RS, R/Wto E)
Address hold time tAH 10 -- 20 --
Data delay time tDDR -- 120 -- 360
Data hold time tDRH 5 -- 5 --

APEX DISPLAY CO., LTD.
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9 INSTRUCTION SET

Instruction Code Description E.T.(fosc
RS| R/ |D7|D6|D5|D4|D3|D2|DI1|D0 =270
W KHZ)
Clear 0{0]0]0]0]0O|0]0]|O0]| 1 Write’20H”to DDRAM and set DDRAM | 1.53 ms
Display address to “00H” from AC
Return 0{0]0]0]0]0]|0]0]|T1]- [SetsDDRAM address to “00H” from AC | 1.53 ms
Home and return cursor to its original position if
shifted. The contents of DDRAM are not
changed.
EntryMode| 0 [ 0 | O | O [ O | O | O [ 1 |I/D|SH |Assign cursor moving direction and enable | 39 uS
SET the shift of entire display.
Display 0]0]0]0]0]0]|1]|D]|C]|B |[Setdisplay (D), cursor (C), and blink of 39 uS
ON/OFF cursor (B) on/off control bit.
Control
Cursoror | 0| O[O0 | 0| O0|1]|S/|R/|- |- |Setcursor moving and display shift control | 39 uS
Display C|L bit, and the direction, without changing of
Shift DDRAM data.
Function [ 0 | O [ 0| O [ 1 |DL|N | F | -- | -- [Sets interface data length (DL:8-bit/4-bit), 39 uS
Set number of display lines (N:2-line/1-line)
and , display font type (F:5x11dots/5x8
dost).
Set CG 0]10]0]|1]|ACIAC|AC|AC|AC|AC|Sets CG RAM address in address counter. 39 uS
RAM 5141321160
Address
Set DD 00| 1|AC|AC|AC|AC|AC|AC|AC|Sets DD RAM address in address counter. 39 uS
RAM 6 514(13(2|11]60
Address
ReadBusy | 0 | 1 |BF|AC|AC|AC|AC|AC|AC|AC|Whether during internal operation or not 0 puS
Flag and 6 514]131]2] 1] 0 |canbeknown by reading BF. The contents
Address of address counter can also be read.
Write Data | 1 | 0 |D7 (D6 |D5[D4|D3|D2|D1|DO0 |Writes data into internal RAM (DD RAM 43 uS
to RAM /CG RAM).
ReadData | 1 | 1 |D7|D6|D5|D4|D3|D2|D1 |DO [Reads data from internal RAM (DD RAM 43 uS
from RAM /CG RAM).
* . don’t care

Note : When an MPU program with checking the Busy Flag(DB7) is made, it must be

necesssary 1/2Fosc is necessary for executing the next instruction by the falling edge of the ‘E’

signal after the Busy Flag(DB7) goes to “LOW”.

APEX DISPLAY CO., LTD.
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10 INITIALIZATION SEQUENCE

Power on
v
Wait for more than 30ms
after VDD rises to 4.5V
¢ N 1-line mode
Function set 2-line mode
RS [R/W |DB7 | DB6 |DB5 | DB4 |DB3| DB2 |DB1| DBO
F Font Size 5X7
0 0 0 0 1 1 N F X X
Font Size 5X10
\4
Wait for more than 39us
v D display off
Display ON/OFF Control display on
RS |R/W| DB7 | DB6| DB5 | DB4| DB3| DB2 |DB1| DBO
C cursor off
0 0 0 0 0 0 1 D C B
cursor on
\ 4
Wait for more than 39us
B blink off
\
blink on
Display Clear
RS [R/W| DB7 | DB6| DB5 | DB4| DB3| DB2 |DB1| DBO
0 0 0 0 0 0 0 0 0 1
v
Wait for more than 1.53ms
v
Entry Mode Set
1/D decrement mode
RS [ R/W| DB7 | DB6{ DB5 | DB4| DB3| DB2 |DB1| DBO
increment mode
0 0 0 0 0 0 0 1 I/D| SH
L SH entire shift off

Initialization ends

entire shift on

APEX DISPLAY CO., LTD.
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11 DD RAM ADDRESS

DIGIT

1

2

3

4

10

11

12

1 LINE

00

01

02

03

04

05

06

07

08

09

0A

0B

0C

0D

OE

OF

2 LINE

40

41

42

43

44

45

46

47

48

49

4A

4B

4C

4D

4E

4F

APEX DISPLAY CO., LTD.
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13 QUALITY AND RELIABILITY
13.1 TEST CONDITIONS

Tests should be conducted under the following conditions :
Ambient temperature : 25+ 5°C
Humidity ;60 £25% RH.

13.2 SAMPLING PLAN

Sampling method shall be in accordance with MIL-STD-105E , level 11, normal

single sampling plan .

13.3 ACCEPTABLE QUALITY LEVEL

A major defect is defined as one that could cause failure to or materially reduce the
usability of the unit for its intended purpose. A minor defect is one that does not materially
reduce the usability of the unit for its intended purpose or is an infringement from established

standards and has no significant bearing on its effective use or operation.

13.4 APPEARANCE

An appearance test should be conducted by human sight at approximately 30 cm
distance from the LCD module under flourescent light. The inspection area of LCD panel

shall be within the range of following limits.

APEX DISPLAY CO., LTD. 16



13.5 INSPECTION QUALITY CRITERIA

Item Description of defects Class of |Acceptable level
Defects (%)
Function Short circuit or Pattern cut Major 0.65
Dimension Deviation from drawings Major 1.5
Black spots Ave . dia.D area A | areaB Minor 2.5
D<0.2 Disregard
0.2<D<0.3 3 4
0.3<D<0.4 2 3
0.4<D 0 1
Black lines Width W, Length L A | B Minor 2.5
W<0.03 disregard
0.03<W<0.05 3 4
0.05<W<0.07 , L.<3.0 1 1
See line criteria
Bubbles in Average diameter D 0.2 <D < 0.5 mm Minor 2.5
polarizer forN=4,D>0.5forN=1
Color Rainbow color or newton ring. Minor 2.5
uniformity
Glass Obvious visible damage. Minor 2.5
Scratches
Contrast See note 1 Minor 2.5
ratio
Response See note 2 Minor 2.5
time
Viewing See note 3 Minor 2.5
angle

—

Zone A active area

Zone B viewing area

APEX DISPLAY CO., LTD.
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13.6 RELIABILITY

Test Conditions

Test Item Note
Normal Temp. type Extended Temp. type

High Temperature Operation 50+3°C, t=96 hrs 70£3°C, t=96 hrs

Low Temperature Operation 0+3°C, t=96 hrs -20+3°C, t=96 hrs

High Temperature Storage 70+3°C , t=96 hrs 80£3°C, t=96 hrs 1,2

Low Temperature Storage -20+3°C, t=96 hrs -30+3°C, t=96 hrs 1,2

-20°C ~ 25°C~ 70°C | -30°C~ 25°C~ 80°C
Temperature Cvcle 30min. Smin. 30min.]30 min. 5 min. 30 min. 12
P Y (1cycle) (1cycle) ’

Total 5 cycle Total 5 cycle

Humidity Test 40 °C, Humidity 90%, 96 hrs 1,2
Sweep frequency : 10 ~ 55 ~ 10 Hz/1min

Vibration Test (Packing) Amplitude : 0.75mm 2

Test direction : X.Y.Z/3 axis
Duration : 30min/each axis

Note 1 : Condensation of water is not permitted on the module.
Note 2 : The module should be inspected after 1 hour storage in normal conditions
(15-35°C, 45-65%RH).
Definitions of life end point :
e Current drain should be smaller than the specific value.
e Function of the module should be maintained.
e Appearance and display quality should not have degraded noticeably.

e Contrast ratio should be greater than 50% of the initial value.

APEX DISPLAY CO., LTD. 18



14 HANDLING PRECAUTIONS

(1) ALCD module is a fragile item and should not be subjected to strong mechanical shocks.

(2) Avoid applying pressure to the module surface. This will distort the glass and cause a

change in color.
(3) Under no circumstances should the position of the bezel tabs or their shape be modified.
(4) Do not modify the display PCB in either shape or positioning of components.
(5) Do not modify or move location of the zebra or heat seal connectors.

(6) The device should only be soldered to during interfacing. Modification to other areas of

the board should not be carried out.

(7) In the event of LCD breakage and resultant leakage of fluid do not inhale, ingest or make

contact with the skin. If contact is made rinse immediately.

(8) When cleaning the module use a soft damp cloth with a mild solvent, such as Isopropyl or

Ethyl alcohol. The use of water, ketone or aromatic is not permitted.
(9) Prior to initial power up input signals should not be applied.

(10) Protect the module against static electricity and observe appropriate anti-static

precautions.

APEX DISPLAY CO., LTD. 19
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SAC305 OM325 Alpha Metals Japan Ltd.

- Material Safety Data Sheet

Date:
» Revision:*

2004, Jan. 22

'}SECTION {. GENERAL INFORMATION

*+ PRODUCT NAME: Solder Paste SAC305 OM325 XX-X-XX -
(Nominal metal%-Solder Particle size-Viscosity)
These figure are changeable depending on spec.

*+ MANUFACTURER: Alpha Metals Japan Ltd.

* ADDRESS : 480-28 Higashitoyada, Hiratsuka-shi, Kanagawa, JAPAN
TEL : 81-463-53-3333
FAX : 81-463-53-3311

SECTION2. HAZARDOUS INGREDIENTS
INGREDIENTS CAS CONTENTS | OSHA ACGIH
NUMBER wt% PEL TLV
Metal Tin 7440-31-5 83-89 2.00mg/m* | 2.00mg/m*
Silver 7440-22-4 2-4 0.01mg/m® | 0.1 mg!m3
Copper 7440-50-8 <1 NE 0.2mg/m’
Diethylene Glycol Alkyl Ether 112-73-2 15-20 NE NE
Chemical |Tripropylene Glycol Alkyl Ether | 55934-93-5, 10-15 NE NE
Modified Rosin 144413-22-9 15-20 NE NE
Rosin 65997-06-0 15-20 NE NE
Polymer 9003-28-5 10-15 | NE NE

OSHA: Occupational Safety and Health Administration.

ACGIH: American Conference of Governmental Industrial Hygienist
PEL: Permissible Exposure Limit

TLV: Threshold Limit Values

|
SECTION 3. PHYSICAL DATA

* BOILING POINT: NA= = = + = »

SPECIFIC GRAVITY(at 25 C): NA

+ VAPOR PRESSURE: NA % VOLATILE BY WEIGHT: <10

+ VAPOR DENSITY(AIR=1): NA > v . EVAPORATION RATE(BUAC=1): NIL-

SOLUBILITY IN WATER: Negligibie pH: NA-

APPEARANCE AND ODOR: Gray, heavy viscosity paste, mild odor

[NA: Not Applicable, NE: Not Established, NL: Not Listed, UN: Unknown]

APEX DISPLAY CO., LTD.



SAC305 OM325 Alpha Metals Japan Ltd.

I
SECTION4. FIRE AND EXPLOSION HAZARD DATA

:ESTIMATED FLAMMABLE LIMITS (% By Volume in Air) LEL: NA, UEL: NA

*+ FLASH POINT : C.O'C >120 deg. C.

+ EXTINGUISHING MEDIA : Carbon dioxide or dry chemical.

+ SPECIAL FIRE FIGHTING: Use NIOSH approved self-contained breathing apparatus in
+ ROCEDURES enclosed areas.

SECHON 5 (A) HEALTH HAZARD DATA (Symptoms/Effects of Overexposure) :

+ INHALATION : When heated, vapors can cause irritation to eyes, nase and throat.
May cause headaches.

SKIN . Prolonged or repeated cantact can cause skin rash,
EYES : Can cause irritation, tearing, blurred vision. Not a primary irritant.
CHRONIC TOXICITY: Overexposure to dust or fume under soldering work may cause irritation of

the skin and mucous membranes, and may result in a benign
pneumoconiosis (stannosis ).

SECT'ON 5 (B) HEALTH HAZARD DATA (Emergency and First Aid Procedure)

INHALATION : If inhaled when heated to soldering temperatures, remove individual to
fresh air. If breathing is difficult administer oxygen.

INGESTION . Call a physician or Poison Control Center immediately. Never give
anything by mouth to an unconscious person.

SKIN CONTACT: Wash exposed area with soap and water. Remove contaminated clothing.

EYE :  Flush with large amounts of water, lifting upper and lower lids occasionally.
CONTACT Get medical attention.

| |
SECTIONS. REACTIVE DATA |

+ STABILITY :  Stable
CONDITIONS : NA
TO AVOID

[NA: Not Applicable, NE: Not Established, NL: Not Listed, UN: Unknown]

APEX DISPLAY CO., LTD. 23



SAC305 OM325 Alpha Metals Japan Ltd.

INCOMPATIBILITY :  Strang oxidizing materials, strong acids.

HAZARDOUS + : Rosin acids, CO, COz, aliphatic aldehydes.
DECOMPOSITION PRODUCTS
HAZARDOUS . & Will not occur b

POLYMERIZATION >

I

]VSECTION T. SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED
Material is a heavy viscous paste. Scoop into appropriate containers.
Clean with degreasing detergent or solvent such as alcohol.

WASTE : Reclaim (Recycle) solder alloy portion of paste or store in sealed containers=
DISPOSAL for later disposal.+
Must be in accordance with Federal, State and Local Laws and Regulations.-

SECTION8. SPECIAL PROTECTION

RESPIRATORY: If threshold limit value is exceeded during the soldering operation, use
NIOSH approved respirator for metal fume.

EYEWARE : Safety goggles in compliance with OSHA regulations are advised.
Provide eye bath near work site.

CLOTHING! Wear resistant gloves such as rubber, neoprene or plastic.
GLOVES
VENTILATION: Provide sufficient mechanical (general and/or local exhaust) ventilation

to maintain exposure below TLVs.

SECTION 9. SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
Read all container labeling. Food and drink shouid not be consumed or tobacco products
used, nor cosmetics applied in areas where solder paste may be used.
Always wash hands after handling solder paste and before eating, drinking or smoking.

OTHER PRECAUTIONS
Containers: Since empty containers may retain product residues (Vapor, liquid or saolid)
all labeled hazard precautions must be observed.
Molten solder alloys consisting of tin do not produce significant quantities of fume
below 480 degrees C.

[NA: Not Applicable, NE: Not Established, NL: Not Listed, UN: Unknown]

APEX DISPLAY CO., LTD.

24



SAC305 OM3z5 Alpha Metals Japan Ltd.

FOR INDUSTRIAL USE ONLY. :
KEEP OUT OF REACH OF CHILDREN. DO NOT TAKE INTERNALLY.

HANDLING AND : Flammable. Keep away from all source of spark, heat-and flame.
STORAGE Store the product not in use in a cold and dark place.

OTHERS : * Wash your hands after handling

* Similar cautions should be necessary for vacant cans.

* Avoid swallow of solder paste as well as contact with skin or eyes.

* Equip with ventilation in a working place.

* During handling of paste flux, waork in the weil-ventilated place and avoid
the inhalation of generated vapor.

* During handling, put on a protective mask, gloves, and goggles.

* Since this solder paste contents flammable substance, keep away from all
sources of spark, heat, and flame.

* If solder paste should contact with skin, remove it immediately and wash out
thoroughly in a running water for more than 15 minutes.
See a doctor, if necessary.

* This solder paste must be stored in certain place such as refrigerator or well
ventilated dark and cold place with little trespassing.

* Before handling, carefully read the Material Safety Data Sheet (MSDS) by
Alpha Metals Japan Ltd. If there is no MSDS at your hand, please request us.

ALTHOUGH THE INFORMATION DESCRIBED HERE IS BELIEVED THE BEST AND NEWEST
ON THE ISSUANCE DATE, THE COMPLETENESS AND ACCURACY OF THE INFORMATION
SHOULD NOT BE GUARANTEED.

THERE MAY BE A CASE THAT ANY INFORMATION SHOULD BE REVISED FROM RED-HOT
VIEWS.

MOST CAUTIONS SHOULD BE NECESSARY ON HANDLING THE PRODUCT SINCE THERE IS
POSSIBILITY THAT ALL CHEMICALS MAY CONTAIN UNKNOWN TOXIN.

USER IS RESPONSIBLE TO MAKE A DECISION CONCERNING THE COMPATIBILITY OF THE
PRODUCT.

[NA: Not Applicable, NE: Not Established, NL: Not Listed, UN: Unknown]

APEX DISPLAY CO., LTD.
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Cookson Electronics shared intelligence™

Applicable to 0402 Chip !

Solder Paste Omnix325 / OM325

[Lead free Solder Paste for Ultra fine Pitch Printing Application]

FEATURES

Solder Paste OM325 1s a solder paste whose flux system meets the requirements of
lead free zolder such as Sn/Ag/Cu type solder.

*The viscosity and thixotropy are stable at the time of continuous printing for more than 24
hours. This realizes a stable printing without the waste of solder paste.

*The flux. which 1s formulated using heat resistance resin. 1s applicable to high
temperature pre heating. Also the appearance of flux residues 1s clear.

- Printability has been promoted due to its improved rolling property.

*Solubility on ultra-fine pitch pads has been improved by using a unigue activator

avatem. It reduces the oceurrence of solder ball. as well

APPLICATION

OM325 is formulated for fine pitch stencil application. Tack life is over 24 hours.

although i1t depends on the condition. The following 1s an example of specification.

Regarding metal content and viscosity. various specifications are avallable. Please
contact us for further information on the different specifications.
_ . ) .- Metal Powder Viscosity
Application Alloy Composition Content Mesh Size (+200P)
g . 88.8% 500 mesh
Stencil SAC305 (Sn/3Ag/0.5Cu) ’ 1.900 P
Printing 89.0% 400 mesh
PROPETIES OF FLUX
Test Item Results Procedures

Flux Type

REL-0

IPC J-STD-004

Corrosion Test (Flux Residues)

No color changed. Pass

JIS Z 3284 Appendix 4

Copper Mirror Corrosion Test

No copper peeled. Pass.

JIS Z 3197 8.4.2

Silver Chromate Paper Test

No color changed. Pass.

JIS Z 3197 8.1.42.3

Surface Insulation Resistance Test [ 2.2 10180 IPC J-STD-004
Surface Insulation Resistance Test | 9.2x 10110 BCR GR78-CORE
=1.0xX10%Q

Migration Test

(@85°C/85%Rh/48Vde/1000Hrs)

JIS Z 3284 Appendix 14

Wetting/Dewetting Test

Copper Plate: Class 2

JIS Z 3284 Appendix 10

Tack Foree Test

=100 g-f (@24Hrs)

JIS Z 3284 Appendix 9

Hot Slump Test

No contact

JIS Z 3284 Appendix 8

Solder Ball Test

Floceculation Rate: 1

JIS Z 3284 Appendix 11

APEX DISPLAY CO., LTD.
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Cleaning is not necessary since the flux residues exhibit excellent corrosion property and
have high insulation resistance without cleaning.

REMOVAL OF RESIDUES

cleaner (Alpha Metals) 1z available.

REFLOW PROFILE (5 zone Hot air Reflow Oven)

oM325

If necessary. '‘EC-7 cleaner or EC-7R

300

250 f------ mmmeeeee

| Pre—heating Temperature: 150°C-200°C

200 ,

Peak Temperature : 225-240°C

|
__________ e ————— —

1

1

Cure Rate:1-3°C/sec

Temperature [°C]
o
S

|
doococooosod

1

1

|

50 _"-E __________ i _________ above 220°C : min.10sec
0 i H i i
0 60 120 180 240 300
Time [sec.]

HANDLING
(1)  Store in a cool dark place. (@0-107C)
(2)  Set the printer and the dispenser at 23 25°C and 40 60%RH.
(3) Before use, OM325 should be permitted to reach room temperature.
(4)  Cloze the lid of the container after work.
(5) Never use the dry portion of the paste. Remove the dry portion before use.
(6) OMS325 contains no organic solvent corresponding to the rules about

specified chemical matters or organic. Neverthelezs, avoid fume inhalation or

skin contact,

PACEKAGING

Available in 500g Plastic Jar

The use and the data herein were confirmed by the tests conducted by Alpha Metals.
Please conduct the test to confirm its applicability to your own use.
The information contained herein may change without any notice.

2004, Aug

Alpha Metals Japan Ltd.

480-28, Higashitoyoda,

Hiratsuka-zhi, Kanagawa-ken

254-0082

Japan Fax:

Phone:

(81)463-53-3333
(81)463-53-3390 (Sales Dep.)
(81)463-53-3311

APEX DISPLAY CO., LTD.
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(2) Rubber

Test Report

- TP P I 2 ¢ o et T e e e
HLARTEP AT 55 % 5 28]
No. SH304105-1/CHEM Date: 5.27.2003 Page 1 of 1

KU NSHAN GLORY SUN INDUSTRIAL CO., LTD
NC»1268-1, SHUIXIU ROAD, HIGH-TECH INDUSTRIAL PARK, KUNSHAN CITY, JIANGSU PROVINGCE
TH IS REPORT 1S TO SUPERSEDE TEST REPORT NO.SH304105/CHEM DATE:23/05/03

The folowing sample(s) was/were submitied and identified on behalf of the applicant as:

Sarnple Description
Buwer
Mo del

Sampie Receiving Date
Tesling Period

Tesl Requested

Test Method

Tesl Resulls

:SILICONE INTER-CONNECTOR
(LCM
CG8S-TYPE

- May 20, 2003
: May 20 lo May 23, 2003

:1) To determine Cadmium Content on the submitted sample.

2) To determine Lead Content on the submitted sample.

J1)With reference to BS EN 1‘12\2:2001, Method E.

Analysis was performed by Inductively Coupled Argon Plasma — Atomic Emission
Spectrometry (ICP-AES) or Atomic Absorption Spectrometry.

2) With reference to US EPA Method 3050B.
Analysis was performed by Inductively Coupled Argon Flasma — Atomic Emission
Spectrometry (ICP-AES).

Element A
Cadmium (Cd) ' N.D.
Lead (Pb) 1 3ppm

(Result shown is of the total weight of sample)

Sample Description:
A. Transparent/grey silcone rubber

Note : ppm = mglkg
N.D.= nol delected (Detection limit =<2ppm)

*** End of Report ***

Signed for and on behalf of
S5E5-CSTC Chemical Laboratory

T ey

Ella Zhang
Supervisor

This Test Report is issued by the Company subject Lo its General Conditions of Service printed overleal, Atlention is drawn Lo the: imitations of liability, indemnification and
juriscletional issugs defined therein. The results showm in this test report reier only Lo the samplefs) lested unless otherwise stated This Test Report cannot be teproduced,
excep i full, without prior written pemilssion of the Company.

+ TfF &0/ the 3rd Builling, Mo. BB3. Yisnan Road. X
o @ BiE I E R e

SHCH 100520
0T 18R 216493 1616°B27 1 +85 21 G450 0312
31486216495 1616620 (48621 SAS000N v

i District. Shanphai. Chna
e i

Member of the 565 Group [ Socete Genarale de Surveillancel
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Test Rflzport

Report No: CY/2002/B2299
Date: 2002/12/10
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(4)Carton
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(5) Bezel

Test Report

APEX DISPLAY CO., LTD. Report No. : CE/2004/C1767
6F-2, NO. 15, LANE 174, SHIN-MING RD., TAIPEI Date 1 2004/12/16
114, TAIWAN. R.O.C. Page 1 of 2

The following merchandise was (were) submitted and identified by the client as :

I'vpe of Product :  COATING LCD BEZEL
Sample Received : 2004/12/09
Testing Date : 2004/12/09 TO 2004/12/16
Test Result
PART NAME NO.1 : BLACK METAL(PLEASE REFER TO THE PHOTO ATTACHED)
Result
Test Item (s): Unit Method MDL| Neo.l
Chromium VI (Cr+6) ppm |As per US EPA 7196A and |2 N.D.
US EPA 3060A.
Cadmium (Cd) ppm |[ICP-AES after as per EN 2 N.D.

1122, method B:2001 or
other acid digestion.

Mercury (Hg) ppm |ICP-AES after as per US 2 N.D.
EPA 3052 or other acid
digestion.

Lead (Pb) ppm |I[CP-AES after as per US 2 N.D.
EPA 3050B or other acid
digestion.

NOTE: (1) N.D. = Not detected (<MDL)

(2) ppm = mg/kg
(3) MDL = Method Detection Limit

Manager
for and on behalf of
SGS TAIWAN LTD.

Tris Taat Repor % iy tha Corrpany ubject bo ts Geneal Conditions of Service printed overiea’, Ateniion = dimar 1o e Bnlasom o

and Juradictional msues definnd hamie, Tha rasulls sbawn in this tes! regon refer only o e samcho(e] leetod uross oihareis s ud.

raproduced, sxcagi in W, winow prior wiitan permission of e Company. [0S B R 50 010 = 2 0m H EERE S0 BT - o et
ik « ol i W

Fabifly, indemnification,

SRR ¢ N WO RN - R B N T T N - R e WS A

G MR PR A A 8] | ¢ (ABE-7) 2208-3930 1{886-7) 24993737 VON WL I3 5. C0m

Membsr ab K65 F:«:un

BGS Telwan Lud. i Mo, 33 Wu Chyuan Road, Wuky Industrial Zone, Taipel County, Taiwzn /& L BRE L & b 5

e W 1374282

#3398

APEX DISPLAY CO., LTD.
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Test Report

APEX DISPLAY CO., LTD.
6F-2, NO. 15, LANE 174, SHIN-MING RD., TAIPEI
114, TAIWAN, R. O. C.

Report No.
Date
Page

: CE/2004/C1767
:2004/12/16
:20f2

s Test Fopon g issucd q w.m& subict bo its Cenel Congilons of Servoe prnted overigal. Attertion i drawn 10 h b tions of Tabliy, | e fication,
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565 Teiwan Lrd. | No. 33 W Chyvan fead, Wuku Indusisial Zone, Te
Mg Mg | 11886 2) 72993930 fi306-2) 2299-324)

cipoi County, Tahwan

/EABAR L EELHEBIIEH

WAL IW_ SRS TOm

Mambe cf S63 Gom

APEX DISPLAY CO., LTD.
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16 PACKING Drawing

(1) Package quantity in inner box :108 PCS
(2) Packing Drawing:

PARTS LIST
ITEM SIZE(LxXWxH) mm |MATERIAL| Q.T.Y
1 PRODUCT 80.0x36.0x14.5 432
2 | ANTI-STATIC BAG 100x100x0.08 -- 432
3 EPE 306x194x10 EPE 8
4 TRAY 300x200x165 PET 36
5 INNER BOX 321x209x185 CARTON 4
6 |EXTERNALBOX 455x339x415 CARTON 1

APEX DISPLAY CO., LTD.
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INTERFACE

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 15 16
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