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1. d = 9 : Micro SD Card Connector

2.8 9:HDO08 — ALO335

HD 08 - ALO335 (*%

Option

Type

Number of Contact

Series Name

=
e ols5417|7] & C|x[&7|7]|ofl AFE == Micro SD Card Connector of|

3-3. = ME2 7| ©

3-5. 2 &

4-1. AR 22 :-25TC ~85 T

4-2. HE 2% :-40TC ~857T

4-3. B2 &5 1 +10%RH ~ +95%RH
4-4, YA HF 0.5A/Pin

4-5. A M :DC50V

5. AtE XA

5-1. HOUSING : LCP or More / UL94V-0 (Black Color)
« dHe 2T (HDT) : 250C
* Melting Temperature : 335C
5-2. CONTACT : C5210 (t0.15) or More
* Plating —Contact Area : Au 0.2xm Min. over Ni 1.25~5.5.m
—Lead Area : Au 0.05xm Min. over Ni 1.25~5.5um
5-3. DETECT, SWITCH : C5210 (t0.15) or More
* Plating —Contact Area : Au 0.1zm Min. over Ni 1.25~5.5.m
—Lead Area : Au 0.05xm Min. over Ni 1.25~5.5um
5-4. METAL SHELL : STS304 (t0.2) or More
* Plating —=Ni 1.25~3.0xm
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3-10. Micro SD 7=

=
Xt
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o

=1
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S

=

HtX| £ 2|5t0] Battery &2 E} 7| 20| 7t= &

FL . (Recommended Gap 0.2mm MAX)

Recommended Gap
0.2mm MAX

Battery

3-11. HE AFRAl U7tz e S 7L 2EC 2 52 J}8HA| Scratch7} WA g 2= 9
Zo|5f o} BhC}.
3-12. HE AFRA| MBS 2o|Lt E72 B2 74EA| HE0| WA 4 9ol Fof

3-13. M & 2&A &40l F2[5t0{0F ghot,
3-14. M Z 22N 25 ¥ g0 £5t0] 22t510{0F et
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] 2 3 4 | 5 ; 7 i

Rev No. Description of Revision Date Name |[Approved| ECN No.
/X 1 SPEC 27| &8 2011.09.15|J.S. Kim
0.1
0.15+00s " 6.10
© 1.1mmx/ea=7/.70mm
1 i U g‘ 5.40 5.70
@ﬂu Product Out—Line 0.55 _ 0.60 05 219
~ Switch Keep Out Area o ©
- S o 1 -
I—] \2?‘ 8 PIN7 PING PINS é’\N4 PIN3 PIN2 PIN1 ﬁ]
| | (@] N —
o
| A | .
| s 8e
! | o ™
0
| 62y QO'QS ‘ 0 %
11.50:04 ‘Tﬁ © o
. __ R N _
G1k“ ‘
. 0.20 0.35 1.00
03 0.30 ’E)AO NORMAL OPEN SWITCH
FOR CARD DETECT
@ 2 5.10 5.20
9.8710,05 —

1.1%7=p7.70

. 0.50z0 05

o.@oimg}
"

0.867% >
O
[l

= ‘

]
~
(&)l

= lL 7 ////
Ny ‘ ‘ ‘ ‘ ‘ — — Mﬁﬁ/:t ‘
% - Card Area
“ HRUynynguyuynynE iy P \Card Areg
b 10000000 8- I
o
' | T U_
\ - .
11.30101s g (05) | | m‘ ‘ 0.1 0.70s00 Recommended PCB Layout
& 1.00+0.0s o 0.[74+0.05 (General Tolerance : £0.05)
o
2.9510,05
| 65, B 4.65:01
== g 5.40:01
O.6810.05 b3
o
Il
1 i
L ‘ L L i
| 1 S 5 METAL SHELL Stainless Steel Note. 1 t0.2
‘ ] % < 4 DETECT P-Bronze Note. 1 t0.15
INIEREEEIEs R # NOTE ( ) 3 SWITCH P-Bronze Note. 1 10.15
T T T T T t < 1. PLATING (Reel to Reel 24! N
| | | | | j S 1) Contact (Jig Plating) 2 CONTACT P-Bronze Note. 1 t0.15
- Contact Area : Au 0.2/m Min. over Ni 1.25~5.5um 1 HOUSING LCP Black Color uL94v-0
i {fﬁ ] )f Lead Area : AL(J 0.054m Min. ov)er Ni 1.25~5.5un No Descriptions Material Finish Remarks
0.3+005 0.2+0.05 .65+0.05 2) Switch, Detect (Dipping Plating G | Tol Scale Units Sheet
T 1 28,0, - Contact Area : Au 0.1m Min. over Ni 1.25~5.5um Dimee:?:n Or::n(fe) — N/S ‘ mm HD0O8-AL0O335
155 1.1%47=p7.70 = - Lead Area : Au 0.05/m Min. over Ni 1.25~5.5um £02 o 2011.07.08 1 of 1 TITLE Micro SD Socket
: - - 3) Metal Shell : Ni 1.25~3.0un (Dipping Plating) X — Drawn | Design | Checked | Reviewed | Approved -
2% :CT.Q XX +0.1 o n M”{) J"k/ Customer Drawing
3. Coplanarity : 0.08Max. X.XX +0.05 > Am () 2| SW No. Rev.
_ = = = ' X.XXX +0.01 7
O (OQA-2049)01l NI stF 22| SEHS AIZGHA 2. ANGLE 1 HJIBRL nyupJIN1&C CO., LTD. |DWG No.| HDOS=ALO335-A1 1
T
2 |

| | [ [ I |
! | 6 | 7 8




n i % : ; i 7 | i
BAMS EEIE EEENEECEE N EEEELD
A - A
& 12.00:0 i
\jO\xo. 4.00+04 2.00:+04 HB ': *W 0.40x0.0s
? H ﬁ . &y —
1 | ,‘ — ‘ 6 ol ©
- e T 1 1 B RE N =EEI
| I — | I = | I ml I ml o 7 F— 00| M
| | | NE a | I ik
I ‘ I ‘ I ‘ I o g ——
D 11— 1 1 1T " T 1T T 1 T < =
- | | | | | | |- = .
T i |y i S =
A ! \ ! A
N | ‘ | .
o Lr 2.40z0
BI +0.1 N
e g [CEPCEVEEES) 28.00 2-2.00
SECTION B-B' 710101 S \ N
—_— M REEL FOR CARRIER TAPE N S
o 9
% r*”‘ﬁ"*ﬁ \ ~ > —
| ]l \
5.60z0.1 é S Pl ‘ i - :
3)  (e0) S S & L @/
2 ER I e e L \
D] | N\ | / | | ~ S | ‘ | = ;
| | | | 77 . - N
) [ | I I V“ L,,,L,,J 9
\ \ f f
L
] SECTION A-A' 0.70+0.4 3.25z04 —
e 5.60s0,
e . Detail "C*
a i £ ¢
‘ S
¥ NOTE | | o | 4 REEL 1 PS PS (White) 3330 x 12.0
1. CARRIER TAPE PACKING LENGTH ! i d ‘ ! ! 3 COVER TAPE [13.3m| PS PS (transparency) w24 x t0.06
T T LT T T LT T T T T T T T T T T T ! g ! 2 CARRIER TAPE |1000 PS PS (transparency) | w24 x h5.0 x10.4
Empty Pocket Empty Pocket ‘ e ‘ 1 CONNECTOR | 1000 - - HDO8-AL0335
(400mm) (400mm) p 0100 0.10:01 ] =z o 2zt e H 2l Ab &t Hl 2
COVER TAPE COMPONENT AREA COVER TAPE | | e T IS TES ~
(650mm) (1000 POCKET) (650mm) ! SE0 =0 : T2 Tome) o 2(/)11‘ T 12mm of 1 HD08 AL0335
F{ 2. PEELING FORCE : 10 ~ 130g L - X 202 | T [Ee Tan [eo]c - Micro SD Socket  |-¢
3. OUT BOX PACKING XX 0.1 R Iz ‘Lk") Carrier Tape & Reel
- 10 REEL(10,000EA) / 1BOX Xxx_ | +0.0 - uik= SW No. Rev.
- 1,000EA / 1REEL xxxx 1 +001 1 0
’ MolE | =1 HJIRBLC 1yurJiNi1&C CO., LTD. [pWe No.| HDOS-AL0335-C1
[ | | | [ | |
12/108 1 ‘ 2 3 4 5 6 ‘ 7 8



{. M= DIMENSION DATA

1.Tmmx/e
5.40 5./0
Product Qut—Line \ 0.55 o 0.60 _ 8
P ‘ PING PIN7 PING 4: PN PIN3  PIN2  PIN =
@ NN i~ I
| - \vel ‘ 0
N | i 3 : e
ol o
‘ o N
F % % % ‘ L %
! | o S 00 O
— Lo % (@)
‘ o e} | | I L
‘ G ]7 o o o =
| _0.20 0.35  1.00
w " 5‘Oi01 ?‘ O BO ’—040 , NORMAL OPEN SWITCH
: : S% | 510 520 FOR CARD DETECT
o |

N
T
T
T
i
T

H e N p—
— 1 | w

M m w | m
\ \_m_J
11.30s015 | (0.5) | | 0.70s005 Recommended PCB Layout
1.00x0.05 0741005 (General Tolerance : +0.05)
. 2.90z005 |
4.65z04
1.65+0 g 5.4 001
0‘68i0405 @
o
|
il \ il
‘ ]
il ] ‘ 1 ]_‘ i
I ‘ ] 1 o
il ‘ il N~
i 4o ] nf
D \ \ \ \ \ t]
| | | | | C)
1l 0. 3:00 || 0.2:008 0.65:005

1.25401
1.55 1.1%7=p7.70 |

i

ctOlEdicl
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2.Carrier Tape & Reel DIMENSION DATA

N 12.00x04

2.00z0.

"C"

=

SECTION A-A'

# NOTE
1. CARRIER TAPE PACKING LENGTH

Empty Pocket

| NNV J VN WY i NV J ) NV WY WY ) WD ) WD B WY WY J Y J W

Y WY WY J W /

Empty Pocket

(400mm) (400mm)
COVER TAPE COMPONENT AREA COVER TAPE
(650mm) (1000 POCKET) (650mm)

2. PEELING FORCE : 10 ~ 130g
3. OUT BOX PACKING

- 10 REEL(10,000EA) / 1BOX
- 1,000EA / 1REEL

14/108

SMT

3
’\4 0.4010.05
3 & L
g
i E ol 9
- = ol O
| g T E=H oo ™)
5| N ISt Q
8 E
X -
Aﬁl
2.40z04
3.00:0.
N E (£ 2EP\IE #X) 29.00 2-2.00
SECTION B-B' 7.10z0 s N
- it REEL FOR CARRIER TAPE . S
T | '
= 15 ‘ =SE
£ ] R
gk g -1 34e
s | \ | @2
A I I [
L,,,L,,J
047010.1 3.2510.1
5.60z0.1_
77777777777777777777 Detail "C"
5 .
| i |
I N i
! a
\ ‘ | - |
! I i
\ 21 9 \
| ! !
! 0.10+01 | 0.10x0.1 !
| |
. Emeis0
L. _




3. Reel Pocket I} HIS2t2 &2H =0

5.6010, 11.80x0.

0.20z0.1
14'455():t0.05

0. 10xo0.1 0. 10x0.1 O0.15+01 | . 0.1 501

SMT Z= 21018242
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1. M & ™ : Micro SD Scoket

N
o2t

¥ : HD08-AL0335

3. Packing Al2¥
3-1. Moisture Sensitivity Level : MSL-1
3-2. CARRIER TAPE &t&h ghAl 1 QFEFA|
» PEELING FORCE : 10 ~ 132¢g
3-3. A=A AL Silica—Gel
3-4.H|d Bag =& A 1 x5 ZFH
°

3-5. 7| LdZ 100V oI5t &L A.

3-6. REELAIM = E2tAEF MES HE & A.
4. Packing LIST
HS g = =&
1 CARRIER TAPE 10
2 COVER TAPE 10
3 REEL, ®330 x 29(H) 10
4 Silica—Gel 10
5 23 Z & Bag 10
6 IN BOX, 337 x 335 x 32(H) 10
7 OUT BOX, 370 x 350 x 360(H) 1
5. & Y
M &2 / REEL HEZ<TZ / IN BOX HE&=Z / OUT BOX
1000 EA / REEL 1000 EA / IN BOX 1000 EA / OUT BOX
- 1 REEL / IN BOX 10 REEL / OUT BOX
- - 10 IN BOX / OUT BOX

16/108
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At &

6. Label 7| &=

o= BRI

Material No :

Moisture Sensitivity Level 1

Vendor

Lot No
Quantity
Vendor F/N :
Date

HJ"t HYUF 2N A0 COLTD I

MsL-1 4—
‘ Beryllium—Free Mark

BFRs—Free Mark

7. REEL Packing Al2F

\ 2D Bar Code

===l —=T

a BRI

Materdal No
Vendor MsL-1

b Lot No -
ipaws m

Vendor PIN

> . R
Label
@)
N
|
— |
s ,

N |

Feeding Direction

17/108
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At

8. IN BOX Packing At2t
8—1. IN BOX Packing Style

Silica—Gel

¥/
)|

»

>

REEL

r2
O

8-2. IN BOX 7| &=

(=) ST ORI M
HYUFJIN [&C CO.,LTD,

AN HAEAN I ML -1
TEL © 8 1-9E4ZEa0
FAY o 3 1-9E4ZE82
i, 7] 101 e cam (24}

557 _

A

18/108




Z s At

9. OUT BOX Packing A2k
9-1. OUT BOX Sealing AF2F

)
OPP TAPE P _
\ 4 - '
N
1
: J P
R4 L/ a2
2
r"l /,////
11 -
| bemememe—————— e
R -
il
- 370 |

9-2. OUT BOX ®#7| &=

/ BFRs—Free Mark Discrimination Sticker

< BRI

Verdor el -
e 5 m (F)azofol A
Vo HYUP JIN 15 CO,, LTD.

Date 2
= HBm

TEL:{031)354-2590, FAX:354-2562

7= stEAl Fde 2l 1431

TEL:(031)364-2590, FAX:354-2562 www.hyupjining.com
www_hyup] ininc.com
<Front> <Rear>

<Left> <Right>
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NO CHECK 5 BHI|E X .g0f
5 - c oz o seole
1 |SEC BAR CODE LABEL £ %t0{ |- REEL ¥ Z&X| 2Rof 25 S&t=of S A 16— 10 Page A1A
MSL SPEC F&t0{ 2 - 5 sol
- REEL ¥ ZHX| 2Rof| 25 £at=0| g A by
2 |(MOISTURE SENSITIVE LEVEL) | 2xol 27 TR 16 — 19 Page %4
- 5 < zol
3 |Lead Free Mark £&to{ &5 - REEL & =Z&X| 23of| 25 2=t=0f AS A 16 - 19 Page &t
P . —.MSL 20[5te| M ZFoll= &7]F2| LABEL O seolel
4 |&71F 2l LABEL F&t0{ % - - 16 - 19 Page Xt
5 |maAre —.MSL 30l& 22| & 2. ] selw
- - “REELAPM = Z2lAElf MA2 88 3. (501Y ALBFX|) |16~ 19 Page 214
- - o zol
6 |REELZZ =% - YEET O AS A. 6~ 10 Page &4
- x o zole
7 |REEL COVER TAPE ¥t of £ - E&A HE A, 16 - 19 Page xHA
I E - = ZE XA — Silica Gel F7+ - H|d 2==xZ seolel
°= — IN BOX — OUT BOX 16 — 19 Page %t4!
" . < sol
9 |Az|FtAe 72 —.Silica Gelo| F7t=0] A= ZA. 16 - 19 Page At
- EHAMEol A,
(22| SPEC:1x1075 ~ 1x1079) .
o |EEM Eeixgel sPEC - M| LMol WI|=of 22 A.(100V 0|5 A2
(REEL COVER TAPE M X 2|) = Toxe | AN7] HA
REEL COVER TAPE| 1x1078 100V 0|5t
8/"9(3,,, 4.00s0; 2o =8 E 01,410(3.:
SORO OO OO OO O g
E=/ T 1] NI N wRE T
/ ) I N Ry
/ﬁ \\;_,\// ﬁ‘ [___
‘¢! =B’ SECTION 8-8'
11 |REEL. CARRIER, TRAY . S, sel
SIZE H7| &5 /(60)\7 & 439= 12 Page =
\
T b T T
SECTION A-A'

7.10201

2.84101

__J
=)
0

R

6.64.
1.84.
[0.50x0]

0.10:01 Q.10201

o
b
e
Hi
=3

0.70s01 3.25401
5.60:]

Detail 'C"
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ITEM Micro SD Socket 4 ==y HE 5ol
MODEL HDO08-AL0335 P RTS I_l ST Fo
SEC CODE 3709-001605 A A M/ W
o ¢
ZrM el 2011. 09. 05
. ) ) ) . . 0.2% Elastic =
- . Material Material | Parts Product | Melting N . Plating | Plating Tensile . o 1.RoHSA| & Z 1}
St MNeLset
<7 Material Grade Maker Maker Point Color |5 &+8 Plating Method Maker | Strength vield f Limit of 2. TBBP-AZ &
Strength | spring o o o
A}‘é“ T, T
Housing LCP E473i Ticona [ & Z&loto[AdM] | 320C | Black 1 - - - 165 - - 1.2
MPa 2.0|ALE
Poong - . = 700 650 510 |1.8+4
- - gh=of A - - + Yletst
Contact P-Bronze [C5210-SH San =0 8 Au+Ni Electro 3} N/ N/ MPa |2 ojAte
Poong - . = 700 650 510 |1.8+4
- - eh=of o - - + Yzl et
Detect P-Bronze [C5210-SH San =0 1 Au+Ni Electro k=1 N/ N/ MPa |2 ojAte
. Poong . = 700 650 510 |[1.g+A
_ _ Of |- E_{! — — + %i?(l_l c_>||-
Switch P-Bronze [C5210-SH San 24 1 Au+Ni Electro =} N/ N/ MPa |2 ojAte
Stainless | STS304 | Poong 900 650 400~ 1, 5154
S3204| oF _ _ . SO A =le
Metal Shell Steel _3/4H San oh=0f ¢ 1 Ni Electro | &M 34 N/ N/ ’\5/&(; 3 0|AlE
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Al 2| M + A
— o e |
1. ® & ¥ : Micro SD Card Connector
2.8 ¥ : HD08-AL0335
3.2 &
3-1. & =Ho| F=sict,
3-2. A|F: THo| Fsict,
4. H7|1H Ms
HE s = Alyg = A By E
& = MEZE:10mA, 7|™3 : 20mV _
_ = sk TR - , = 0|5 & 2
4-1 HE MY (Fig 1. &%) 50mg o|st .
4-2 oA Mg Al XMt :DC 500V /12 100 MR Of&F & 24
4-3 Lot Alg Mt AC 500V / 1E Hoimy| 2 ctetol gle A
4-4 255 Al ®MF :0.5A (2A12h 30C olat & A
5. 7|8 Ms
HE s = AlYg =4 By E
CardE Socketoll &telstufe| gl (Force) _
_ Aol 2 T olst 2 #.
5-1 == A& &5 0 12.5mm/min 1 Kof ofst
CardE Socketol| gt 2| &l (Force)
- at 7] 2 ! ~1 Kof & 2.
5-2 2 7 AlE &5 0 12.5mm/min 0.1~1 Kef
CardZ Socketoll &, &
AlE &£ 110,000 2 Q| THALEN oS 7Y
_ 24 = > _ LBl S A
5-3 W A8 S 400~6003]/hour HEX3S: 80mQ ol5t 2 A
0§ 11,0008 4%, 108 2|
5-4 Com?:%trg‘eorma' Mold Gap 0.1mm7Hx| ZFE81 20 & (Force) 30gf 1A & 2.
Housingoll &=l Terminale M & ) &
— CIX}| o| et _ o| A2l A,
50 S OIEZE | Nazs 25 + 2mm/min 200gf ol &
Cardg dusto 2 ZEH| 7,
5-6 odftel ZE | datel == g nfel & (Force) 2 Kof ol &k & 2.
Alg &5 12.5mm/min

22/108
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—_
PCB A%%, 3etgto = 3|2 7t
5-7 =g A A&l &5 0 12.5mm/min 5 Kgf o|AF & Zd.
(Fig 2. &=
7 1mA
Foj4 110 > 55 —> 10Hz
5-8 ERES ZE :1.52mm
BEEXYZ ) RTINS
Al AlZE: ZE 2A1ZF (B6A1ZH Z7bck2b - 1ms oL 2 74
THSE 1 490m/s? H&Exg:8ome olahk & A.
= X|&ZAIZE: 11 ms
59 HEAE | mysin auws, 2t g3l Al
g2dH M5
H S g = A" =4 "I E
= 25 :-40+ 3T
— 2 AlH =
6-1 HMEAE | N2h: 06AIZH (A8 F A2 1~2412F B)
- e85+
— 2 AlH =
6-2 SEAE | N7h 06AIZE (A1 F AR 1~2A12F B)
2L :185C &L :185% S ZHALEY 25 B 7
_ e na = . Zhatel 2 o AL
6-3 = AlZE: 120A12F (A8 F A2 1~2A17F 2x]) HMEx s 80me olat 2 A,
6-4 P 25 :60£2C &E:90~95%
=S AlZh: 96AIZH (A8 3 AF2 1~2AI2F %))
25 :1-40C -> 85T
. AlZE 2k oA 2t
— od =74
6-5 =om A8 815115 cycles
(A8 & &2 1~2A12F W)
2E:35+2C, EFE:5+1% =, FAE A
6-6 Aa 22 | AZk: 72412 (Al@ 5 e 1Az wa) HExg: 80me ol3h U A
Ml 5% (5 RS HAH)
251250 +5C
6-7 A Solder Paste : Sn—Ag(3.0)-Cu(0.5 ) 95% O| At = & 2
Dipping AlZ+: 3 + 0.5 &
2L :85C &I :85% (ILe1E)
Az} : 24A|2¢ o 3
= = HEIT 5L ol 7
6-8 REFLOW (A8 = a2 302 &x) ‘;I;[ B”‘;-tgfo‘i';*; -
Reflow Al® 2= : 3 3| (Peak : 260°C) = mE
(Fig 3. &x)




Fig 2. &Y 2= Al =4,

[

FJ

q

C
=

-

Fig 3. Reflow Alg =A.

&
I =0
Ternp, *c
217
200
P J'C/sec ~B°C/sec
150
5°C/gec
=
25 Time —&
— -
90 60 (sec)
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8. SMD FILLET IMAGE
8-1. Contact

— Fillet & AF M 04

So o

8-2. Metal Shell
- Metal Shell Dip =&

- Metal Shell Dip %
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9. M Z £t IMAGE

9-1.Socket Bt Image

9-2.Socket + Card EHH Image

9-3.Socket + Card X—-Ray Image

L
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J| et
4
X =z B IS i
— () o O | gt
HE 2 Micro SD Socket Z == Sls
H 249 HDO08-AL0335 SBE A 20114 08 #0882 ~ 2011E 08 &11 &
Code—No 3709-001605 a2 E X qd 22
- AlE M D=
2= s = ANE XA o8I E z A
HEXg >MFZL 10 mA Max, 7|1&3 1 20 mV >50mQ 0|5t & 1z
HAXNE >AlE Mt :DC500V /12 >100 MQ Of&F & A ot
SIS
45 SAIEMet: AC500V / 1&
[=ALE=n ey — a = s
L o et (HE7F A E - o)) >Hodnty 3 ch2to| gleg A 2t
245 >SAE MF 1 0.5A >2EZ A5 30C ol A ot
>Card& Socketoll &lstuio| & (Force) _ =
AF ol 24 ! = > o|5t & A Sk7d
== AlE &£E 0 12.5mm/min 1 Kgf olst & 2 =
>CardE Socketoll & &2 & (Force) =
H e o = ; = >0.1 ~ 1 A =
1 A" £5 :12.5mm/min 0 Kaf = =
>CardE Socketoll &, A
T >/\|i.=.4 -?\J-’r‘- 10,000 3 ) >9|3I;L/<\DL|:tH or5 5t 74 ) o124
>AE £ 5 1 400 ~ 6002 / hour >HEXNE:80me ol A
¥ ol 1,000 #%, 102 x|
Contact = = -
> IR Jts3 2 gl > o|Aah &l A !
Normal Force Mold Gap 0.1mm7}X| 7} i & (Force) 30gf O] A & ot
>Housingoll &&=l Terminal2 M7 & o & =
CHR} O|EFZH T _ . > O|Ar 2 A ShZ4
tol SAlE £ 5 : 25+2mm/min 200gf ©I -~ =
JIHA
Ne
= >CardZ jetsto @ A A7,
sl HE Aytel = b nfel & (Force) >2 Kgf o|&h & A e
SAI" &5 0 12.5mm/min
>PCB AZF, 3Wsto 2 512 7t&t =
o 2be ! , = > ol AF 2 sh74
= SAIE £E :12.5mm/min 5 Kof ©f -~ =
SHFE T 1mA
>FEIObg= 1 10—-55—10 Hz
oz A >ZXIE 1 1.52mm 5H74
>bsk i XY, Z5F
SAIE A2 Z2A1ZE (B6A17H) >9| BHALEY 2k & A
>aZtctet s ims oL & A
>HEX¢g: 80 mQ 0|5t
>THEE 1 490ms
a4 >K|ZAIZE: 11ms 2 |
>Hoin 3uksk, Zt 33| AlE
- Ck=2 -
HJI&C
www, hyup jininge, com
Document number : D4-05 JHE @ Rev.1 SEZ I s - A Epart.




- A8 A L OIE
= 88 s ANE XA oA E o
>S5 -40+3C
M2 Ay AlZF: 96A|ZH atA
Mg % M2 1~2A17F x|
>2F  +85+2C
2 AE AlZh: 96AlZH 2 |
AlY T A2 1~2A]17F 2hX|
>25 1 +85T, &L 1 85%
235 AlY AlZh: 1204124 >o|ZhAE) s o A 2 |
Algl & AR 1~2A|2F 2HR] >EEXME 80 mQ 0|5tk
S22 +60+2C, 5 1 90~95%
&N AlE | AlZh: 96AIZH B
AE & A2 1~2A12F W
A
— >R -40C—+85 (224124
=< o = A >AIE 314 : 15¢ycle A
AlE & A2 1~2A12F x|
>2F 1 +3512TC, T :56% Sk= BHAlol2 4
A2 AlZE: 72A120 (ME 5 A2 1A1ZF ) SHEXE 80 mQ 0|5 &
M 58 (P4 F&&E HAH) s
>2F :250 £ 5C
RIS >Solder Paste : Sn—Ag(3.0)-Cu(0.5) >95% O|Ab £ x & A A
>Dipping AlZH: 3 £ 0.5%
>2L85C/&55:85% (L218)
>A|ZH24A|Z¢ >HET 0.080|5t & A -
, & = 24
REFLOW NE % A2 308 @l >9| 2+ Blister 912 % B
>Reflow A& 214=:33] (Peak:260C)
== =253 >XRF M 2E2MT|E ALEBEH 5F > ™ Spec’ol| THEE A =34
pAES EH el &g >5Y TH|E 0|8t AR Y >EH A|F Spec’eHE & A =34
- MSL Al & >168 +5/-0H/ 85°C/ 85% >Blistering #, Reflow Test SMDH# &t &
- SMD FILLET IMAGE =
- X-Ray £tH = 2
ES R AE TH J|ZE0 =gs
2Xg 22 OXIE s OJHE s O3 ds OA#
ANE &5
2XNg UE
SHUS
Hl n
HJIgC
www, hyup jininge, com
Document number : D4-05 JHA : Rev.1 SEHHA AL A Epart.
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1. &8 4

olr

mQ HITESTER(HIOKI-3540)

A8 XA MF2g 10mA Max , JI&& 1 20 mV
oA E ZJ| : 50 mQ Ol ot
A" Z It g ==
& mQ
pin no
ANZ-1 NZ-2 ANZ- =2 NZ-5
1~8
1 | 18.1 19.6 18.3 18.9 13.8
2 19.5 18.1 16.4 16.0 17.7
3 16.7 19.5 13.5 17.2 18.9
4 16.2 16.4 16.8 16.4 19.5
5 16.8 17.5 19.0 16.5 19.9
6 14.5 17.2 18.5 13.9 17.8
7 16.9 17.8 18.2 14.6 21.7
8 15.9 19.7 17.6 19.2 19.7
2| 2-aHEH &S %S %S =) &3S
Maximum 21.7
Minimum 13.5
Average 17.5
Stdev 1.86
Cp 5.13
m] HAX S
AlE EHIE SUPER MEGOHMMETER(TOA SM-21E)
NE=x=A Mg :DCHO0OV /12
oHHIE ZJ1 1100 M2 O] &
AlE 2 1t g A
TE A=A AR 2 AR 3 AR 4 A2 5
E™U 100MQO| A 100MQO| A 100MQO| A 100MQO| A 100MQO| A
mw LY & &
ANE ZHIE SUPER MEGOHMMETER(TOA SM-21E)
ANE A ML ACH00V/ 12 (HE2LEE-FHAA)
nHdIlE =) 2 & HH0l gls A
AlE 2 1t g =
T A=A AR 2 AR 3 AR 4 AR 5
EEU OK OK OK OK OK
Document number : D4-05 HE : Rev.1 SE3SA M=2AE AEPart.
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NS AlE 21t

w24

ANE EHHIY Regulated DC Power Supply

ANE XA ANE M2 1 0.6A

4 HIE 2545 30T 0lat

A" Z Dt g =
& AlE AlE 2 AlE 3 AlZ 4 AR 5
=7| 22T 247C 21T 22T 25T
A= 21¢C 25T 23T 24T 22T

Document number : D4-05 HE

> Rev.1

A2l Al8Part.
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2. #EM d=
2-1. M= A8
(W] AlE EHY TGHI(MAE) | H2AIEI] JYT-400M
ANEZA 2% 1 -40+3T, Al2t:96AIZHAIE =
A" Z It g A
CISE=PNE=l
ANE HHY m& HITESTER(HIOKI-3540)
ANE A dF210mA, JIEE 1 20 mV
oHHIE A& = :80 mQ 0|5t
A" Z It g A
pin no
ANZ-1 NZ-2 NZ-3
1~8
1 19.7 23.9 18.3
2 23.1 19.5 20.1
3 21.1 23.1 20.3
4 20.8 18.9 23.6
5 21.6 24.2 17.5
6 20.7 23.6 19.7
7 23.7 22.6 20.8
8 22.6 21.6 21.8
2| 2HAHEH %S %S %S
Maximum 24.4
Minimum 16.8
Average 21.2
Stdev 2.01
Cp 6.12
Document number : D4-05 HE : Rev.1

2 24 X1)

19.5
24.4
16.8
21.8
21.5

A

e mQ

M2IE AlEPart.
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Document number

Al2H D 9BAIZHAIE =

: D4-05

24.7
23.2
25.7
22.8
20.9

2-2. 1= A&
W] Al =HY I XL, Tempering aging oven
ANE A 255 1 +854+27T,
A" Z g A
W EEKE
AE EHIY m& HITESTER(HIOKI-3540)
ANE XA 10 mA, J1&& 1 20 mV
HEIZE = 180 mQ 0I5t
A" Z =
Pin no ANZ-2
1~8
1 24.0
2 16.7
3 21.1
4 19.3
5 20.3
6 21.8
7 24.8
8 21
2| 2HAHEH =]
Maximum 25.9
Minimum 16.7
Average 22.1
Stdev 2.26
Cp 5.58

At
=]

=)

23.3
19.9
19.4
23.5
23.7

02
fon

S mQ

ANZE-5

A

24.0
20.3
24.2
20.5
20.8

12| Al&Part.

()
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2-3. 215 ANE
m] A8 =YY D2QMSit KRAD12238-1 CH &2& & Al&D|
ANE XA 2 :+85 T, 55 :85%, Al2H 1 120A12H (A& & &2 1~2AI12F ZXI)
A" Z g A
W EEKE
AE EHIY m& HITESTER(HIOKI-3540)
ANE A HF210mA, JI&EE 1 20 mV
oHHIE AME = :80 mR 0|5t
A" Z g A
=2l mQ
pin no
ANZE-1 ANZ-2 ANZ-3 ANE-4 NZ-5
1~8
1 19.3 23.5 19.5 21.1 22.5
2 20.8 21.7 20.8 24.8 22.9
3 19.2 21.4 18.5 23.3 24.0
4 20.3 21.5 18.8 25.1 22.3
5 22.2 19.0 19.3 22.2 19.4
6 18.2 23.4 16.2 23.9 21.7
7 21.1 19.6 20.4 22.8 17.0
8 20.0 19.0 25.0 21.1 25.1
2| 2HAHEH e =) =) =) e
Maximum 25.1
Minimum 16.2
Average 21.2
Stdev 2.24
Cp 6.61
Document number : D4-05 HE : Rev.1 SEE g AZE AlEPart.
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2-4. 54 Al

W] A& ZHIY

m Kk

2lQMSit KRAD12238-1 CH
EE:90~95 %, Al

ANE A 1 +60+2 T,
A" Z g
m §=X¢e
AlE EHIY m& HITESTER(HIOKI-3540)
ANE XA 10 mA, J1&& 1 20 mV
oHEIZE = 180 mQ 0Iadt
A" Z It =
pin no
1~8
1
2
3
4
5
6
7
8
2| 2HAHEH
Maximum 24.5
Minimum 17.3
Average 21.4
Stdev 1.73
Cp 7.51

Document number

: D4-05

Sk A
s

S

20.7
21.0
23.7
19.3
20.9

2k

A

S mQ

ANZ-5

22.6
21.7
22.3
20.4
17.3
23.1

no
o
RO

02
fon

12| Al&Part.

()
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|8 =y Y ACSiit CST130S 2= A&
AMlE XA 2% -40T—+85 (A2Al12F) , AI& 312 : 15cycle
ANE F 42 1~2A12 2XI
Al 2 1t g =
m H=XNe
AE EHIY mQ HITESTER(HIOKI-3540)
A8 XA HF2:10mA, I8 1 20 mV
HEIZ=E AlE = 180 mQ 0I5t
AE 2 1 g =
&2 'mQ
pin no
ANZ-1 NZ-2 ANZ-3 NZ-4 NZ-5
1~8
1 22.8 23.5 23.7 23.1 23.6
2 23.6 21.1 18.5 21.0 18.6
3 20.8 21.8 22.0 21.2 23.1
4 19.1 21.0 21.9 21.4 24.2
5 19.7 22.3 21.5 19.7 19.9
6 21.9 25.7 18.5 21.5 20.7
7 25.6 21.5 21.0 19.3 20.1
8 21.6 21.9 18.7 19.8 20.2
2| 2HAHEH %S %S %S %S %S
Maximum 25.7
Minimum 18.5
Average 21.4
Stdev 1.83
Cp 7.07
Document number : D4-05 JHE : Rev.1 SEZZA AlZH AlEPart.
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ENSTECHt J-NST S+==2%F A

e
ANE A 25 1 +35+27TC, S 15 %, Al2E D 7T2A12¢

0o
o

o
Ag Edld mK HITESTER(HIOKI-3540)

ANE A &Fgt 10 mA Max , 21&& 1 20 mV
HEIZE AlE = 180 mQ 0I5t
AE 21t g =
el imQ
pin no ANZ2-1 ANE-2 ANZ-3 ANZ-4 ANZ-5
1~8
1 17.7 21.7 241 221 21.3
2 25.4 20.7 21.4 20.3 17.3
3 22.7 26.4 21.9 23.6 24.1
4 20.5 24.0 24.3 21.5 22.7
5 21.6 19.6 21.2 22.8 21.8
6 20.8 21.5 22.1 23.1 22.5
7 21.4 22.0 21.2 25.9 25.8
8 18.5 21.3 18.2 22.1 241
2| 2HaHEH &3S =) =) =) &3S
Maximum 26.4
Minimum 17.3
Average 22.0
Stdev 2.1
Cp 6.31
m] 2 2
N %

Document number : D4-05 JH&E : Rev.1 SEAFA AMZIH AlEPart.
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2-7.

=

LI CCH
o

A (Solderbility Test)

m] A|& ZtH| S Solder Checker (SAT-5100)
+

ANE XA 25£:250+5C, XISAI2E: 3
AEZ g A
A"
2]
CONTACT
[ )
2 300
o}
A
SWITCH
(mi) (0
2 300
1
i
10 0 \
100
-
-2
DETECH

(mN)

)

300

100

Document number

37/108

: D4-05

HE

1

0.5= =

1

Rev. 1

o]

CONTACT

DETECH

TO T1
1 0.09 0.08
2 0.20 0.068
3 014 007
El
5
|}
T
g
9
10
Min 0.09 0.0E|
(L E=F 0.20 0,09
Ave, 0145 0.07
Std Devy. 0.06 0.1
Fail Ratio
| T2-T1 T0 T1
1 012 0.10
2 013 0.08
3 0.09 0.08
4
5
B
7
8
=}
10
in 0.09 0.08
ax 013 o.10
Ave. 0.11 0.09
Std Dew. 0.0z 0.01
Fail Ratio
}
T2-T1 TO Ti
1 0.09 011
2 0149 0.0s
3 011 0.0a
4
5
5}
7
8
=)
10
fulin 0.09 0.0s
lax 0149 011
Aue. 013 0.0
Std Dev. 0.05 0.02
Fail Ratio
SR GA A2IH AlEPart.
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.I

=7

il

B[}
0z
o
Jo
H
2
FA
A

ZEX AH| Al

oo

2I:85T §T:185% (1218)
AlZh:24A|2h

g% 0.08 0I5 37 #ol o = o s
Contact HEt= sallﬂ_r Bicter gfglzdr () ZALNIKON fLl\/licnl)scope MM-40) Méi;ﬁé 3;;?;7”
(Peak:2607C)
m] WEIT 7‘(|_/|§ §§ CER{ ' mm
ag ‘ Reflow & Reflow ¥ i
AE Min. Max. Min. Max. Min. Max.
2| ZHAtER olatel= olatel= olatel= olatel= olatel= olatel=
S-1 0.000 0.015 0.000 0.008 0.000 -0.007
S-2 0.000 0.007 0.000 0.014 0.000 0.007
s-3 0.000 0.014 0.000 0.012 0.000 -0.002
S-4 0.000 0.008 0.000 0.016 0.000 0.008
S-5 0.000 0.004 0.000 0.018 0.000 0.014
S-6 0.000 0.019 0.000 0.017 0.000 -0.002
s-7 0.000 0.017 0.000 0.024 0.000 0.007
S-8 0.000 0.020 0.000 0.006 0.000 -0.014
S-9 0.000 0.016 0.000 0.016 0.000 0.000
S-10 0.000 0.022 0.000 0.012 0.000 -0.010
S-11 0.000 0.021 0.000 0.007 0.000 -0.014
S-12 0.000 0.018 0.000 0.014 0.000 -0.004
S-13 0.000 0.021 0.000 0.015 0.000 -0.006
S-14 0.000 0.030 0.000 0.009 0.000 -0.021
S-15 0.000 0.036 0.000 0.005 0.000 -0.031
S-16 0.000 0.040 0.000 0.018 0.000 -0.022
S-17 0.000 0.046 0.000 0.021 0.000 -0.025
S-18 0.000 0.043 0.000 0.018 0.000 -0.025
S-19 0.000 0.033 0.000 0.011 0.000 -0.022
S-20 0.000 0.013 0.000 0.014 0.000 0.001
S-21 0.000 0.018 0.000 0.026 0.000 0.008
S-22 0.000 0.029 0.000 0.036 0.000 0.007
S-23 0.000 0.024 0.000 0.030 0.000 0.006
S-24 0.000 0.033 0.000 0.015 0.000 -0.018
S-25 0.000 0.015 0.000 0.013 0.000 -0.002
S-26 0.000 0.016 0.000 0.012 0.000 -0.004
s-27 0.000 0.021 0.000 0.021 0.000 0.000
S-28 0.000 0.028 0.000 0.022 0.000 -0.006
S-29 0.000 0.036 0.000 0.028 0.000 -0.008
$-30 0.000 0.041 0.000 0.031 0.000 -0.010
Min. 0.000 0.000 i i
Blister, @ & #d glg A
Max. 0.046 0.036
Stdev 0.014 0.010
Cp 4.25 4.96 ol& =
U] 4 4
Document number : D4-05 JHE : Rev.1 SEZHA AMZIH AlEPart.
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3. JHA ds
3-1. U= AlE

A Edld L2 AIEDI(HIOI Mt =2 X Z)

ANlE A = =
x Of 1,0003 &, 102 &X
A E 2 g A

Precision Force Tester(5Kgf)

AE &= 110,0008

, Al8l== & @ 400 ~ 60038 / hour

ANE XA CardZE SocketOfl A& &Il &(Force), AI® £% : 12.5mm/min
HHIE ANE & -4 11 Kgf 0I5H & 28 - ZAHS 1 0.1 ~ 1 Kof &€ A
A EZ g =
=kl kgf
x7|
= &hels El=
AN Z-1 0.268 0.205
ANE-2 0.292 0.216
ANZ-3 0.274 0.198
ANE-4 0.286 0.219
ANZ-5 0.266 0.209
Minimum 0.27 0.20
Maximum | 0.29 0.22
Average 0.28 0.21
LIS E=PAE=Y
ANE EHIY mQ HITESTER(HIOKI-3540)
ANE A HMZZ 10 mA Max , 18 20 mV
oI E AME & :80 mQ 0lat
A" Z Dt g A
el ime
D;T;O A 2-1 AZ-2 A E- N2 -4 AZ-5
1 25.8 19.83 23.9 22.3 23.0
2 19.1 17.8 21.4 24.5 24.8
3 21.8 18.6 21.7 23.5 23.8
4 21.4 18.4 19.9 25.0 22.7
5 18.9 20.1 20.6 24.2 22.2
6 22.4 16.9 20.5 22.4 21.7
7 20.5 20.8 22.5 20.7 22.1
8 18.2 24.2 24.2 24.5 24.9
2| 2t ALER %S =] el el %S
Maximum 25.8
Minimum 16.9
Average 21.8
Stdev 2.28
Cp 8.44
Document number : D4-05 JHE : Rev.1 Z2F3Ja A2Y AlEPart.
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3-2. Contact Normal Force

m] Contact Normal Force

AlE &HHlY Precision Force Tester(5Kgf)

ANEE XA Mold Gap 0.1mmMtXl JISH S & (Force)

I E 30gf O & & A

A E 2 g ==

Rl of

2= AlZ2—1 AlR2-2 Al2-3 Al2-4 Al2-5
1pin 62 59 60 63 57
2pin 57 62 57 60 59
3pin 59 60 59 57 63
4pin 60 62 60 59 60
5pin 62 57 62 61 62
6pin 58 59 57 62 60
7pin 61 60 62 60 57
8pin 60 58 60 63 59

maximum 62 62 62 63 63

Minimum 57 57 57 57 57

Document number : D4-05 JHE @ Rev.1 SR GA A2IH AlEPart.
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1L
&

3-3. A OIEE T

Al EHlY Precision Force Tester(5Kgf)

AlE XA Housinglll & & Terminalg MH & M & , AI& &% : 25£2mm/min

o™= 200gf Ol & & A

AlE Z g =

| kgf

a2 N2 AlB-2 AlE-3 A B-4 AlB-5
1pin 0.384 0.229 0.358 0.285 0.313
2pin 0.300 0.231 0.311 0.312 0.298
3pin 0.352 0.367 0.309 0.306 0.326
4pin 0.342 0.341 0.327 0.337 0.342
5pin 0.392 0.390 0.352 0.294 0.332
6pin 0.311 0.344 0.323 0.346 0.352
7pin 0.397 0.317 0.319 0.302 0.324
8pin 0.391 0.294 0.324 0.292 0.298

maximum 0.397 0.390 0.358 0.346 0.352

Minimum | 0.300 | 0.229 | 0.309 | 0.285 | 0.298

Document number : D4-05 JH&E : Rev.1 SEAFA AMZIH AlEPart.
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3-4. A&t AT
m] AIS EHIH Precision Force Tester(5Kgf)
Al B E o Cardg HBISFO 2 %2/\51, Haol E= THEE el & (Force)
M8 E5 0 12.5mm/min
oA = 2 Kgf Ol &t
A EZ g =
=kl kgf
= INE=2 ANZ-2 ANZ-3 ANZ-4 ANZ-5 Max. Min Aver.
o gtk A4 5.001 5.001 5.007 5.001 5.001 5.007 5.007 5.007
[ AEYY ]
3-5. HHIE AlE
m AE &HHIYH Push-Pull Gauge(50Kgf)
ANE XA PCB AlES, 34802 88 JIet , Al &5 @ 12.5mm/min
oA = 5 Kgf Ol &t
A E 2 g =
ch| kgf
= AlZ2-1 ANE-2 AN Z2-3 ANE-4 AZ-5 Max. Min Aver.
X& 20.93 21.25 23.88 20.85 23.12 23.88  20.85 22.01
YE-A 11.66 13.37 11.45 11.82 12.25 18.37 11.45 12.11
Y&-35t 17.23 14.85 16.27 15.35 17.12 17.23 14.85 16.16
HlD

Document number

: D4-05

JH&E : Rev.1 A2l Al8Part.



NS Al 21t

43/108

3-6. L&A
AE EHIE Oscilloscope-TEKTRONIXiit-LT354
ANExEA iﬁlz :AE/? iiﬁvj (:égzl»gj—no Hz , &= :1.52mm , &8 : XY, 25
HHIE QZAE XS & A, =2 i Iims Ol & 24, AEXHE : 80 mQ 0IGt
A" Z I g A
T ANZ-1 ANZ-2 ANZ-3 ANE-4 ANZ-5
&2teet chetols | chetols | chetols | chetols | chetels
2SOt Olaels Olaels Olaels Olaels Olaels
2| 2HaHEH 3= %S %S %S 3=
m =M
ANE #HIYE m& HITESTER(HIOKI-3540)
ANE XA &Fgt 10 mA Max , 218 1 20 mV
HHIE A& = :80 mQ 0I5t
A" Z g A
&2 'mQ
pin no
ANZ-1 ANZ-2 ANZ-3 ANE-4 ANZ-5
1~8
1 ‘ 20.1 18.5 23.2 22.5 23.0
2 21.8 22.2 20.7 20.8 19.6
3 22.9 22.8 23.4 24.5 20.8
4 22.9 24.5 22.9 18.7 23.5
5 21.9 22.0 15.3 21.8 21.7
6 21.2 21.8 22.0 21.5 26.5
7 24.8 23.2 27.3 21.6 19.6
8 24.2 23.2 20.5 22.9 22.4
2 2HAHEH %S %S %S %S %S
Maximum 27.3
Minimum 15.3
Average 22.1
Stdev 2.14
Cp 5.97
Document number : D4-05 JHE @ Rev.1 Z2Z G4 AMZH AlHPart.
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3-7. =34
AE ZHI®  Oscilloscope-TEKTRONIXft-LT354
JhEE L 490m , XIS AIZE: 11ms

ME22 myamaws, 233 Alg
oA I E QTAMEH XS A, =AHE Ims Ol € X, EESHE 80 mQ 0I5t
A EZ g A
chelkof
T ANZ-1 ANE-2 AZ-3 ANEZ-4 A Z&-5
ot oeels sagls sagls sagls sagls
SELE ol ol ol ol ol
2| 2t AFEH =S = = = =S
LIS E=PAE=Y
ANE EHIY mQ HITESTER(HIOKI-3540)
ANExA HM2gt: 10 mA Max , JI1&& 1 20 mV
HHIE AME & :80 mQ 0lat
A" Z g A
el :me
pin no
Al Z2-1 ANZ-2 ANZ-3 ANZ-4 ANZ-5
1~8
1 . 184 19.5 22.1 22.9 22.2
2 21.8 18.8 22.1 18.2 20.9
3 19.9 24.7 21.7 19.2 22.5
4 22.4 22.6 25.3 23.9 20.0
5 22.5 22.1 19.0 20.7 20.5
6 23.0 20.0 20.4 23.5 20.7
7 22.2 22.2 22.8 22.1 24.5
8 21.9 19.2 21.9 17.6 23.2
2| 2t AFEH =] = = = =]
Maximum 25.3
Minimum 17.6
Average 21.5
Stdev 1.85
Cp 6.97
Document number : D4-05 JHE : Rev.1 Z2Z G4 AMZH AlHPart.
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Contact Area : Au:0.2um Min. over Ni : 1.25~5.5um
Lead Area : Au0.054m Min , over Ni : 1.25~5.5/m

Contact Area : Au:0.1um Min. over Ni : 1.25~5.5um
Lead Area : Au0.05um Min , over Ni : 1.25~5.5um

Metal Shell ~ Ni: 1.25~3.0um

Switch, Detect

Al & Z g =
CH2| i um
- Spec. A 21 A22 Al23 Al24 A 25
mny  Au0.2mol4 0.29 0.29 0.28 0.29 0.27
T NI 1.25~55m 201 2.02 2.01 2.04 2.06
Contact
Long Au  0.05#m0l&  0.30 0.30 0.30 0.29 0.29
eadF
Ni  1.25~55um 1.5 1.52 1.47 1.50 1.47
| AU 0mOl& 0.5 0.16 0.15 0.16 0.15
SESE]
Ni  1.25~55um  2.09 2.15 2.14 2.10 2.06
Switch
Lond Au  0.050l&  0.15 0.12 0.14 0.12 0.15
eadF
Ni  1.25~55um 225 2.24 2.21 2.19 2.25
Au  0.1umO| & 0.12 0.12 0.12 0.14 0.12
SESE]
Ni  1.25~55um  4.15 4.20 4.23 4.16 4.24
Detect
\ \ Au \ 0.05m0l&  0.14 0.13 0.13 0.14 0.13
Lead®
Ni  1.25~55m 219 2.19 2.20 2.15 217
“éﬁ:‘l' - Ni  1.25~3.0im  1.48 1.47 1.47 1.47 1.47
=
= ‘ Mean ‘ Std.Dev. ‘ Range ‘ Maximum ‘ Minimum
o Au 0.284 0.009 0.020 0.290 0.270
== Ni 2.028 0.022 0.050 2.060 2.010
Contact
Lead® Au 0.296 0.005 0.010 0.300 0.290
Ni 1.494 0.023 0.050 1.520 1.470
i Au 0.154 0.005 0.010 0.160 0.150
. =TT Ni 2.108 0.037 0.090 2.150 2.060
Switch
Lead® Au 0.136 0.015 0.030 0.150 0.120
v Ni 2.028 0.027 0.060 2.250 2.190
o Au 0.124 0.009 0.020 0.140 0.120
== Ni 4.196 0.040 0.090 4.240 4.150
Detect
Lead® Au 0.134 0.005 0.010 0.140 0.130
v Ni 2.180 0.020 0.050 2.200 2.150
“é‘ﬁta' - Ni 1.472 0.004 0.010 1,480 1,470
ell
T2 2EC
ESESEON = M == %= M 22 =N 2|
= M g Al Fales
Document number : D4-05 JHE : Rev.1 SAAGA MM AlEPart.



1. 8822 &=

AE ZHlIYE =7 S 0IZ(NIKON - Microscope MM-40)

AEE A =X TUIS 0|88 CTQ Z2THO| 58 82 M+ =3

oI E =% Xl Spec’ AU=E & A

A8 Z g A

1-1. 2/& X+==&
Eh2limm
(1] (2] (3]
72
11.40 ~ 11.60 9.82 ~9.92 0.50 ~ 0.70

S-1 11.495 9.867 0.610
S-2 11.496 9.873 0.596
S-3 11.490 9.872 0.610
S-4 11.494 9.869 0.592
S-5 11.492 9.872 0.594
S-6 11.496 9.874 0.604
S-7 11.496 9.870 0.610
S-8 11.491 9.871 0.600
S-9 11.491 9.867 0.610
S-10 11.482 9.868 0.602
S-11 11.498 9.871 0.593
S-12 11.494 9.866 0.608
S-13 11.493 9.872 0.609
S-14 11.496 9.872 0.599
S-15 11.494 9.869 0.600
S-16 11.496 9.870 0.593
S-17 11.483 9.861 0.601
S-18 11.495 9.874 0.588
S-19 11.498 9.877 0.606
S-20 11.496 9.869 0.595
S-21 11.492 9.870 0.605
S-22 11.482 9.867 0.609
S-23 11.492 9.869 0.602
S-24 11.496 9.872 0.605
S5-25 11.493 9.873 0.598
S-26 11.495 9.872 0.605
S-27 11.480 9.870 0.608
S-28 11.491 9.871 0.591
S-29 11.493 9.872 0.599
S-30 11.496 9.874 0.607
Max. 11.498 9.877 0.610
Min. 11.480 9.861 0.588
Aver. 11.492 9.870 0.602
Stdev 0.005 0.003 0.007
Cpk 6.59 5.81 4.14
Document number : D4-05 JHE : Rev.1 SEIIGA MY AlEPart.
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i = =1 A
C.T.Q &= Xl
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‘ . R NS .
11,500, @ W W 05@&.1
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o 0.604+0.1 .
3
©
(@]
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OO0 On- B
— D
B i B i O
H —E
| N
| b
UL S P {
- i No Descriptions | Material | Finish | Remarks
General Tolerance |Sedle  N/g ‘U”"ts mm | Sheet HDO8-AL0335
Dimension | mm (°) [Dote .
. o0z 20130842 _ Tof U lqmiE Micro SD Socket | -
Drawn | Design | Checked | Reviewed | Approved -
X.X +0.1 CTQ Drawing
X.XX +0.05 S.T. Noh W No Rev.
X. XXX +0.01 I ’ O
o [z | HJBEL nyupJIN1&C CO., LTD. |0W6 No.| HDO8-AL0335-CTQ

\ 1 1 T \ \ \ \
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MSL TEST Data

T4 gdE =¢l
HIEC| MSL AlE A& A w7 | H
L. I.-' 1|
/
1. Al 8 &
Un—Packing : Ear Jack (T20-S20-M20-WMI 30P)Socket,
SIM Connector, R/F Switch, Micro usb
=g Socket, Mini usb socket, Battery
connector , Camera Socket, Micro SD Card
Connector
AE = Moisture Sensitivity Level 1
2. NEEH % A8 ZEA(IPC/JEEC J-STD-020C)
N8 ZH| NE2Y AE 83 EEEH
*Bliztering 24 75
KR-1005L PG/ JEDEC 168 +5/-0h )
*Beflow Test Al SMD 2HEl
(E=28s)l) J-STO-020C BT, B85%
(Go/No Jig)
MERZR - Packing: 2011 7T 018 ~7TEH 208
8 & 00| ¢l M
23 3 9 4

48/108
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Al g A & A
3. A8 Ola & 23
- = B = 2} = Al B 8 3 AE =
ABO142
Ear Jack ABO310
Socket ABOSED
ABCS00
SIM 1.95
Socket 1.85
Micor USB ABOT00 |PC/JEDEC 168 45/-0h 01 A+
J-STO-020C - o
A P BT, BE% HE
Battery
AF1900
Connector
R/F
180
Switch
CAMERA HRAZ24-400 100
SOCKET HAZO-AW0200
Micro S0
HOO8-ALOSY
Card
4. B : 1. =30T/85% SANA PHE (S +HUE 2FH.
2. |PC/JEDEC J-STD-0200 MSL1 Pr=#l.
Document number : D4-05 JH&E : Rev.1 SaEIa MM AlEPart.




MSL TEST Data

Table £4=2 Pb-free Process = Package Classification Reflow Temperatures

Temperature (tp)

Fackage Wodume mim Volume mem” ‘Wolumes et
2 Thizkness =350 350 - 2000 *2000
=1.6 mm 260 +0 "G " 260 +0 "G " 260 0"
18 mm « 25 mm 6040 C* 1] 250 +0°C * 245+ °C "
=15 mm i 25040 °C* | H45+0°C* 245 +0 G *
— Table 5-2 Classification Reflow Profiles
Profile Feature 1 SnPh Futectic Assembly Pi=Frue Assembly 1]
foerage Ramp-Up Rato ae, .
{Ts__ o Tp} : 3 "Clsecond max 3" Cisecond max.
Prahmat
- Temperature Min [Ts,,.) 100 "C 150 °C
- Termperotire Max (T ) 180 "C 200
= Time (5 g 10 15l 60-120 zeconds £0-180 seconds
Timea maintaingd showe:
— Temperetue (T, | 183 "C 27
~ Time [t ) B0-150 saconds E0-150 petonds
PoakiCiassifcation Temperature {Tp) See Table 4.1 Sew Table 4.2
S ek Do 10-30 seconds 2040 sacands

Ramp-Down Ratp 6 "Cleacond mak. B "Classcond man.
Time 25 "C to Penk Tempamturn B minutes max B mirEes e £
AT R S e E Critical Zone
T toTp
[
%
i
o
&
=
5
=

.
i 25'C 1o Peak .
Time =
PCIE-53-1
Table 5-1 Moisiure Sansitivity Levels
SOAK REQUIREMENTS
LEVEL FLOOR LIFE Standard Acceleraiod Equivalont
TINE CONDITIONS TIME [nours) CONDITIONS TIME {hours) CONDITIONS
" 166
1 Unilmited <30 “C/85% RH i B "C/ESH RH 1]
2 | 1 year <30 "CIB0% RH | o BS "C/ED% RH
8 | A wesks <30 "CB0% RH o 30 "C/B0% RH i “GIE0% FH
3 188 hours | =30 "Cibl% RH = 30 “C/E0% RH oy B0 “CIE0% RH
e 72 hours <30 “CB0% RH - 30 "CIE0% RH e B0 “CUB0% M
" T2 s 15
5 48 hau
rs <30 "CB0% RH AL 30 “CE0% RH s B0 “CIB0% RH
=& 24 v . 487 . 10
- <30 “CAB0% RH h 30 *C/B0% RH caia B GBI RH |
B r“"'"“g,_'fh“' <30 *C/AB0% RH TOL 30 "C/50% RH !
Document number : D4-05 JHE : Rev.1 SEAFA AMZIH AlEPart.
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MSL TEST Data
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1-1. PCB SMD FILLET IMAGE

AlE U™ PB-Free Reflow Soldering Machine — FR460LG

A8 XA 2%:260°C(Temperature Profile X & 21)
oA E Fillet M2 95% Ol&t &8 & A
AlE 2 g A

1) Contact Terminal

2) Switch®

3) Metal Cover Dip&®

T ARl 1 RN IR 1 1y 1 44

B 7 6 3 83732 %

- 8 e e o».-)q‘)OQQ

I
¥
"

S o

Document number : D4-05 HE

© Rev.1 SEAFA AMZIH AlEPart.
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1—1. X—Ray Image

X-TEKit—-Compact 100

un

& ol0IX

= AE0A =
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=2 cl Al g A (CONTROL PLAN)
Nk} A Ll Ny HEAS =4 AE &ol HE -08-
& A (e (Cus:;mer) EII-gl xl—-l KI‘ (No.) (REVON?) (R;son;;r (\I;r‘men) (Checked) (A;p:roveu) (Date Of En:mem) 2011-08-12
s = [ i 0 2011-08-12 A7 ® & (New Enactment) oj4s | Mot | ZAd = HE ol
Al Z Z (Proto Type) m (Part Name) HDO08-AL0335 1 Written) (Checked) (Approved)
P 2
o 8 2k AF (pre-Launch) O
: a4 ;
4 ¢ ,
2F &b (Production) O =
3231 2E DA ESA/ATHE LA DY ZASA/LX(EHRAl) 7| EFS /A XL (- RA])
(Supplier Code) (Customer Engineering Approval/date (IF REQ'D) (Customer Quality Approval/Date (IF REQ'D) (Other Approval/Date (IF REQ'D)
23 SYBET e EEES = I He|2e
(Progress) (Progress Flow) o (Characteristics) =4 (Methods) (DEPT.) Ab =
o g | tscnnaevce o (pec ity o
BB | sup [ man | A= ’ &Toolsof MFG) | &8 &= z2g= CHAR) 2IE S | 2|y 4n | ZEZY
(No.) (Cutside) (No.) (Head) (Point) *CTQ's (Control Standard) (Measurement) (Frequency) (Control Method) (PD) (Qm)
(o] Housing Injection o Al
Inspection Machine I RpRY PR AAEHAM vgrﬁ?%x'
® = = LCP(E473i) (Inspection off Al Mill Sheet ol =
(Raw-material) (Material) . Check
2x7| Report) QM-
25 Q
N S s 100~130 -~
® ol Hey 2y Jedi I ER -
(Appearance) ,Burr Suec I|Eol =LA 22| /ehE
Afol = 90~120 kG-t (quarantine
M/S;:.—r 11.10-0.05 QL=0.1 cazin /returning) SolZ A} 7| =
il THEDT
e 2a zPe0ly | 5FA olaizte © - (Basedon
o x5 CARD &tel& 25 incoming inspection)
® (Dimension) =o] 300~330 0.85+0.03 S-2
= 3R EHI| | AQL=2.5
C/T Alol _i?_
g = 0.80+0.02
9 & Contact Ter' Press ot LA R of 1Al
= Inspection Machine B S RpXY RS ZAE AN o2
N ® - . ! C5210R-SH (Inspection of A Mill Sheet ol
(Raw-material) (Material) Report) Check
gl P -aM-
el
. oz Ha Ha TAHAL .
@ , otay ~ s
2 ) (Appearance) ,Burr = 7|0 =& A #2+5
2 5+1.0 Sl
Ze|/ehE
A _ Kgf/cm2 kA G-1
zZa = 0.90+0.03 &k (quarantine
— =0.1 i
| (Soh QL=0 SO , /returning) SO 7| =
: _ 8 =0l 33|/R 1.90£0.03 =780/ Z=RA| NEE = @) (Based on
Q ® e 5o incoming inspection)
: (Dimension) Hx 9% 0.80+0.03 SAUE™T AQL=2.5
C
- Lead® =0l 1.00+0.03
& Switch Ter' Press o o1 Al
Inspection Machine - I XERY ES) A AN %57%§
® = . C5210R-SH (Inspection off @I A Mill Sheet of
(Raw-material) (Material) Check
Report) -QM-
et
N 9»‘:":} H{&d X5 /\0|7-|A} _
@ HE, Al 5+1.0 = foi &
“ (Appearance) ,Burr Kaf/cm2 7| &0l =& A Hoid=s ] ZAa|/ghE
LG (quarantine
_ QL=0.1 -
e (g9 0.50+0.05 oA /retuming) SelZAb7|E
, |
o 3sl/8 Z7elold | A olzizte © (Based on o)
® (Dm?le—nrswon) Mz 2ol 4.55-0.05 5-2 incoming inspection
3xHAE™I| [ AQL=2.5
Lead® =0| 0.60+0.03
%#=CTQ's
2104-01(Rev.0) ()& T 0LOI M| A4OLR)
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33 3858 EEk e =2 gy a2
(Progress) (Progress Flow) oy SHlH (Characteristics) =45 (Methods) (DEPT.) AF 3
=3 Device JIG (Special ol&xze i
#5 | sup | mam | @F | TN | Caroosormre) | 2 s moE=s CHAR) meIE =3y =) I 44 | =xAy Cecioy (e
(No.) (Outside) (No.) (Head) (Point) *CTQ's (Control Standard) (Measurement) (Frequency) (Control Method) (PD) (QMm)
& Detect Ter' Press ZAMA B A o & IAI
i i E2PNDY P ES] <
Inspection Machine ® BRI 2 C5210R-SH | (Inspection | o @124l Mill Sheet oj wosd
(Raw-material) (Material) Check
Report) CoM-
® oz HY HE o2y Tl A SOz 5
(Appearance) ,Burr 5+1.0 7|+01| =& A _
AL G- e
= Kgf/ecm2 ULhG-1
zq % 0.55+0.05 QL=0.1 (quararjtme .
FEETE (82 SRR o | fretumino) TEAn e
N g 3 0.80-0.03 STsio|d E-N NEENS ased on
= =T — AR EHE T -
(Switch Ter') 0.05-0.03 Hs AQL=2.5
Lead® =0| 1.10+0.03
& Metal Shell Press ZAMA A off A
i i 2l X} ME < =2
Inspection Machine @ BRI 2 STS304-3/4H | (Inspection | o 2l3A| Mill Sheet oj molz
(Raw-material) (Material) Check
o Report) oM
= B oot B %5 otay TAAHAL =
@ 2 HE, HE y A sy
el 2 (Appearance) ,Burr 57’1 0 7| =0 =& A #2+5 B
o Housmg Kg;cﬁZ kA G-1 Azl /ehE
2 g 11.10+£0.05 QL=0.1 (quarantine
Ab BET 5 (soh ) ol Z A} /returning) FTAHA 7IE
ot A
— P Lance ¢/ 33)/8 4.25+0.03 EnuzLlEs XA NEENS o (Based on
| ® © AT ) S0 incoming inspection)
imension 1ol =
. Lance %0| 0.25-0.03 3RAEHT [ aqL=2.5
Q
Dip Pitch 11.50-0.05
c & Plating £3% NEEYT R . ol QA
— Inspection (Plating Box) oo HiE PSES e WOH =5
G 2
@ (Appearance) o 2= uip) . Check
E RSy gls 7 X-Cutting -QM-
Contact Ter' Au 0.2um over
(Contact Area) Ni 1.25~5.5um
o = q =
Contact Ter' =PH Au 0.05um over of @A 20l A A} o Ael/ekE
(Lead Area) e e | Ni1.25-5.5um Sampling olgizie (quarantine
25 HF /returning) 2ol A} 7|5
_ TEA =
@ 25 Switch,Detect Au 0.1zm over Eéiifj‘ (Based on
(Contact Area) Ni 1.25~5.5um =0e incoming inspection)
Switch,Detect Au 0.05xm over
(Lead Area) Ni 1.25~5.5/m
Metal Shell Ni 1.25~3.0xm
10 O Switch Ter' _ _ Za|/2 10 AEE J|E
7t=d ® ol 2 HE ol ol HAL 7|1 EM =0 =558 ES2 - ( ‘ NBased on-
( . Az o Py O quarantine ased on
(Appearance) = 2kl Check Sheet /reporting) operating standard)
20 O Switch Ter' el JIG orad
S A 5 Z{z|/2 1 XAEE 7|F
e ® A ge oy 0.4-0.6 Mpa | oIz HA 71EM Fot F238 zE22 O ( ualrgm;e (Eased 0!1
- (Appearance) i = == 2| Check Sheet g a '
(g9oh33l/A /reporting) operating standard)
30 @] Detect Ter' =
- i 2a|/2D AEEI|E
=S P ol HE o4 2l HAL 71 EM o 55 55 N o s
@ (Appearance) =& = Set 2| Check Sheet o (quarantine (Based on
/reporting) operating standard)
40 O Detect Ter' el JIG otay
S A 5 Z{z|/2 1 XAEE 7|
orel o2 s olat |0.4~0.6 Mpa | 2B HAFIIEA . EE zz582 . = a B |
® =) - ot 3 @] (quarantine (Based on
(Appearance) =gl &= 2| Check Sheet ’
(8oh33]/8 /reporting) operating standard)
¥ =CTQ's
2104-01(Rev.0) (F)EZ0tolI M A4(OIR)
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23 THsE ECk =2 |y B R
= o = -
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Polybrominated diphenylethers (PBDEs) O O
Polychlorinated biphenyls (PCBs)
Polychlorinated Terphenyls (PCTs)
Polychlorinated naphthalences (PCNs )
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HDO8-
AL0335

3709~
001605

3 A ( Code No ) : AJYV

A Data I

24z} 2011, 08. 16

Housing LCP TICONA Mold n.d n.d n.d n.d n.d n.d
C5210 POONG Press nd | 380 | nd | nd - -
SAN
Contact
Detect Au n.d n.d n.d n.d - -
Switch o %] 53
R sl S
Ni n.d n.d n.d n.d - -
STS304 nggG Press n.d n.d n.d n.d n.d n.d
Metal
Shell
Ni aNFSE == n.d n.d n.d n.d n.d n.d
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Sil2& 24 A& A - Housing (E473i)

SGS

Test Report NoO. Fes0501/LF-cTSAYAA10-32699 lssued Date:  September 27,2010  Page 1 of 5

To:  ACECHEM
Rm232,2dong, InternationCircuitComplex
#555-9,Hogye-dong,Dongan-gu
Anyang-city
GYEONGGI-DO
Korea

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

SGS File No. : AYAA10-32699

Product Name : Vectra E473i

Item No./Part No. : N/A

Received Date : Sep. 17,2010

Test Period - Sep. 20, 2010 to Sep.27,2010

Test Performed : SGS Testing Korea tested the sample(s) selected by applicant with following results
Test Results : For further details, please refer to following page(s)

Buyer(s) : SAMSUNG

SGS Testing Korea Co. Lid.

Timothy Jeon j
Jinhee Kim QJ‘ o-(j -
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This documony s issued by the Company subject lo ile General Conditions of Sarwico prinled overlaal, avaiable on fequoest of accessible al wew sgscomvienns and condiions him end. for eloctronic formal documents, subjedd 1o Tarms and Conditions for Electronic Documents o) waww sascomfierms e-documenthim.
Anention is drawn o the lmitation of labiity, indemnfication and Jurisdiction ksues defined therein. Any holler of this document is advised that information containad herson reflects the Companys findings at the fime of its inervention only and wihin the fimits of Cllents hstnxctions, ¥ any The Company’s sole
"

ns,
responsibility fs lo @s Chenl and Ihis documen! does nol excnersie parlies lo @ Iransaclion lrom exercieing all their rights and obligalions under the lransacion documents. This document cannel be reproduced excepl in full. withouw! prior wiitien approval of the Company. Any unauthorized akeration, forgery of
falsificalion of the content or appoarance of this document is uniawdul and offendars may bo prosecutad to the fulles! axtent of the law

Unless olherwise stated the results shown in this test repert refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

F052 Version3 SGS Testing Korea Co. Ltd

64/108



Sil2& 24 A& A - Housing (E473i)

SGS

Test Report No. Fegos01/LF-cTSAYAA10-32699 Issued Date:  September 27,2010 Page 2 of 5

Sample No. - AYAA10-32699.001

Sample Description : Vectra E473i

Item No./Part No. : N/A

Comments : Material is LCP.

Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) ma’kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Halogen Contents

Test Items Unit Test Method MDL Results
Bromine(Br) mg/kg With reference to ASTM D 7359-08, IC 30 N.D.
Chlorine(Cl) ma/kg With reference to ASTM D 7359-08 , IC 30 N.D.

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document 15 ssued by the Company subject lo its General Conddions of Service prinied overleal, avallable on requesi o accessible ol ywaw sgscomvienms and condiionshim and. for electronc formal documents, subjed lo Terms and Conditions for Electronic Documents al wawysgscomierms e-documenthim.
Ationtion ¥ drawn o the lmilation of Eabilly, indemnification and furisdiction ksuos definod therein Any hokler of Ihis document i adwisod thal iformation costainad hereon reflects the Companys fmdings al the fime of ils infervention oy and within the limds of Chonts mstructions, il any. The Company's sok

responsitiity is lo ds Chend and this document does nol excnerale parties lo a Wansaction from exercising all their rights and obiigations under the Wansaclion documents. This document cannel be reproduced except i full, withowl prior weiten approval of the Company Any unaulhorized ahieration, fergery of
fatsificalion of the content or appearance of this document is unlawful and offenders may be proseculed fo the fublest extent of the faw

Unless ofhefwico staled the results shown in his lest report ofer only 1o the sampla(s} tectad and such sampie(s) are retained for 180 days only.

F052 Version3 SGS Testing Korea Co. Ltd
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Housing (E473i)

Test Report No. Fes0501/LF-cTSAYAA10-32699 lssued Date:  September 27,2010 Page 3 of 5

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s issued by the Company subect 1o it Genoral Condltions of Servier printed overloal, avalable on reques! o accessible i v snscomiterms and condiions him and, for eleciionic formal documents, subject to Terms and Condtons for Elechronic Documants at w50t comllerms e<document bim,
Atiention is drawn o the Bmilation of liabity, indemndfication and juriediction Esues defined therein. Any holder of this document is advised that information comtalned hereon reflects the Companys findings al the tme of s intervention only and within the limits of Clienl's instructions, # any. The Company's sole

respansibiky ic lo s Clienl and Ihis document does nol exonerale parfies lo @ Wansaclion fiom exercising al fheir rights and oblgations undor the transadion documents. This document cannot be reproduced except in full, wihoul pror writien approval of the Company Any unauthorzed ateration, forgery o
falsification of the content or appearance of this document is uniawdul and offarders may bo prosecuted to the fulest extenl of the lav

Unose olherwise stated the results shown in this lest repor refer caly o tested and 180 days anly

FO52 Version3 SGS Testing Korea Co. Ltd. 1482 4608 000 1482 (0)
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SGS

Test Report No. Fe90501/LF-cTSAYAA10-32699

Cd/Pb/Hg

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* Testing

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Filtration

Residue

Issued Date:

B F

September 27, 2010

Mechanic_Sample

AN - Housing (E4730)

Page 4 of 5

Cr 6+

Mechanic_Sample

Sample Measurement

Sample Measurement

Nonmetallic Material

Metallic Material

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Heating to 90~95°C
for Extraction

Adding 1,5-
Diphenylcarbazide

for Color Development

Filtration and pH Adjustment

Total Digestion A Red Color Indicates

Adding 1,5-Diphenylcarbazide the Presence of Cré+

for Color Development

ICP-AES/AAS
Confirm
UV-Vis with UV-Vis
DATA
DATA DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief : Gilsae Yi

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI| coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This document is issued by the Compamy subject io its Genmeral Condiions ol Service printed overesl. avaidable on request or accessible o wanwsgscoovierms and condionshim and. for electtonic lormal documents. subjed lo Terms and Conditions for Electronic Documenls al waww 30scomlerms e-documenihim,
Attention is drawn to the limdatien of ability, indemnificaion and jmsdichon ssues defined therein. Any holder of this documen! is advised thet information contasned hereon reflects the Companys findings al the hme of ils infervention only and within the limls of Chenls mstuctions. il any. The Company’s sole
responslbily is 10 e Chenl and Ihié documen! doss nol exonemié paries 10 a Wansaclon ffom exercising all thelr nghwm and obigalons under the lransadion documents. This documen! canncl be fepoduced except in full, without prisr wiiten approval of the Company ANy unauthorzed aBeration, forgery of
falsification of the content or of is untawtul may be prosecuted o the fullest extent of the law
Unless dherwise stated the results shown in this test repor refer only 1o the sample(s) lested and such sample(s) are retained for 180 days only.
F052 Version3 SGS Testing Korea Co. Ltd
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Sil2& 24 A& A - Housing (E473i)

Test Report No. Fesos01/LF-cTSAYAA10-32699 lssued Date:  September 27,2010 Page 5 of 5
Flow Chart for Halogen Test
Sample screening using XRF.
Liquid containing water(>80%)? Yes
i
No
1
Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube.
Admit O2 gas or O2 +Arz2 gas and start the combustion.
Dilute
the solution
Allow during absorption of the burnt gas. (EPA300)
Analyze absorbed solution using lon Chromatography.

b2 End Fhk

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Thie document s ssued by the Company subjeel 1o its General Condifions of Servios printed overeal, avadable on reques! of accossible ol bwaysos comlenng and condiions him and, for eleclionic format documents, subjodt to Terms and Gondklons for Elckonic Domurmonts ol
Astention i drawn to the kmitation of liabfity. indemnification and jurisdiction issues defined therein. Any holder of this document s advised that informalion contained hareon reflects the Company’s findings af the time of e intervantior

‘wvee 55 convienns edocumentbim,
n only and within the limts of Clients Instrctions, ¥ any. The Company's sole
responsibiity is 1o its Cliont and this document does nel exonerale paries lo o Wansaclion from exercising all heir rights and obligations under Ihe fransaction documents This document cannol be reproduced excepl in full withou! priot writlen approval of the Company Any unauthorized aMerstion. forgery o
¥ the content o of this d Lis aftenders may be pr d 1o he fullest extent of the faw

Unless otherwise siated the results shown in this test report refer only 1o the sample(s) lested and such sample(s) are retained for 180 days orly

F052 Version3 SGS Testing Korea Co. Ltd
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M — Metal Shell (STS304)

Test Report No. rFesos01/LF-cTsAYAA11-07861 Issued Date: 2011.03.11  Page1 of 5

To: POONGSAN SPECIAL METAL
324-6
Hyosung-dong
Geyang-gu
Incheon
Korea

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

SGS File No. : AYAA11-07861

Product Name : STS304

Item No./Part No. : N/A

Received Date : 2011. 03. 08

Test Period : 2011. 03. 09 to 2011.03. 11

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.
Timothy Jeon

Jinhee Kim
Cindy Park o.U*m

Jerry Jung/ Testing Person

Jeff Jang / Chemical Lab Mgr

This documenl s issued by the Company subjecl lo I General Condiions of Sevice prinled ovedeal, avadable on requesl of accessible al

and, for electronic formal  documents. subject do Tarms and  Condiions for Elscironc Documents at
Afterntion is drawn lo the kmitaion of kabiity, indemnification and jrsdichon issues defimed therein Any hokler of this document

is advised thal information contamed hereon raflacks Ihe Company's findings al the time of is wlervention only and within the limils of Chenls
mu:uons if any. The Company's sol responsibiity is lo its Clent ane s document doss ol exonersle aanns to @ Wransaciion from exercising all thelr rights and obligations ke g Thwalien dosmnis T Sérmmmeet ‘okral ba reproduced oxcepl in full, withow prior wailen approval of the Company
forgary or the content o nay ba prosecuted 1o the fullest extent of the bw:
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Metal Shell (STS304)

Test Report No. resosot/LF-cTsAYAA11-07861 Issued Date: 2011.03.11  Page 2 of 5
Sample No. : AYAA11-07861.001
Sample Description : STS304
Item No./Part No. : N/A
Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) By boiling = With reference to IEC 62321:2008 - Negative
water extraction™
Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobipheny! mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromabiphenyl mg/kg With reference to [EC 62321:2008, GC-MS 5 N.D.
Decabromobipheny!| mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodipheny! ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mag/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to [EC 62321:2008, GC-MS 5 N.D.
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ™ = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrV| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
T L B e e S i, I 5, 12 S 2 e
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Test Report No. resos01/LF-cTsAYAA11-07861

Sample No. - AYAA11-07861.001
Sample Description : 8TS304
Item No./Part No. 1 N/A

Halogen Contents

Rl
x
Z
z

Metal Shell (STS304)

Issued Date: 2011. 03. 11

Page 3of5

Test ltems Unit

Test Method

MDL

Results

Bromine(Br) mg/kg

With reference to ASTM D 7359-08 , IC

30

N.D.

Chlorine(Cl) mg/kg

With reference to ASTM D 7359-08 , IC

30

N.D.

Picture of Sample as Received:

] AYAA11—078M1_091

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

(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction

solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s (ssued by fthe Company subject w0 s General Conditions of Service printed overdeal, avallable on request of accessible at
Attention is drawn to the limiiation of Wabillty, indemnification and jurisdiction issues defmed therein

Any unauthorized alleration. forgary o the content or of this document i
Unless olherwise siatod the !aﬂmismmn in this test report refer only fesied and 180 days only
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Test Report No. Fesoso1/LF-cTSAYAA11-07861

Cd/Pb/Hg

PBBs/PBDEs

N — Metal Shell (STS304)

Issued Date:

Cr 6+

2011.

03. 11 Page 4 of 5

Flow Chart for RoHS:Cd/Pb/Hg/Cr®/PBBs&PBDEs Testing

cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Solvent Extraction
of the Sample

Nonmetallic Material

Clean-up with Florisil

Adding Extraction Solution

Filtration Column
Heating to 90~95°C
Residue Concentration/Dilution for Extraction
of Extraction Solution
Filtration and pH Adjustment
Total Digestion Filtration
Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS GC/MS
Uv-Vis
DATA DATA
DATA

Metallic Material

Spot Test / Boiling
Water Extraction

Adding 1,5-
Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cr6+

Confirm
with UV-Vis

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief : Gilsae Yi

Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ™ = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:

Negative = Absence of CrVI coating

g sl o obihesioge f oo Ereuin o e b s T
inslructions, if any. The Company's ok responsibilty is lo #is Chianl and Ihis documenl doss nol ale partios 1o a

Any unauthorized alteration. forgery or falsification of the content or appearance of this document is unlawdul and
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M — Metal Shell (STS304)

Test Report No. Fesoso1/LF-cTSAYAA11-07861 lssued Date: 2011.03.11  Page 5 of 5

Flow Chart for Halogen Test

Sample screening using XRF.
Liquid containing water(>80%)? Yes
f
No
I
Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube.
Admit O2 gas or Oz +Arz gas and start the combustion.
Dilute
the solution
Allow during absorption of the burnt gas. (EPA300)
Analyze absorbed solution using lon Chromatography.
*kK End Hkk
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ™ = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This document is ssuod by the Company subledl 1o its General Condiions of Service prinled overleal, avadlable on request ©f accessible al wwwsgs comieame and conditionshim and, for electionic formal  documents, subjest W Terms and Conditons for Electionc Documents  at
W 08, COMIBIMS._e-documenthitm, Attention ie drawn io the Emitation of habdity. indemnification and jrisdiction issues kﬁneﬂ therein. Any holder of this document is advised thal informafion contsined hereon reflacs the Company's findings =t the time of = inervention only ond within the limils of Chents
:r:nn:::m&lwme':‘mc'ﬁeﬁn;‘ ol 'W:T;MW‘O ite Chent and this documant m nm E'sormral pai "E‘n:owcul‘ednﬁ::f;ld“::“ﬁlﬂl :-:;g :ull Iheir fighte and oblgalions under the lransaction documents. This dosument cannol be reproduced except in full, wilhoul prior written approval of the Company.

o thi be
Unless. olhierwise stated the results shavn in fhis fest report refer only to the sample(s) tested and such s m(me relained for 180 days only.
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Test Report No. Feso501/LF-CTSAYAA11-14459 Issued Date: 2011.05.06  Page 1 of 4
To:  HYOSUNG METAL

151-40,

Galwa-dong,

Seo-gu

INCHEON 404-250

KOREA

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

SGS File No. : AYAA11-14459

Product Name : Ni solution

Item No./Part No. : BB

Received Date : 2011. 05. 02

Test Period : 2011. 05. 03 to 2011.05.06

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

jJ’-JO,O

Jinhee Kim
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This document i fssued by the Company subject to i General Condifons of Service printed overieal. avalable on request or sccessible at ywwsgscomterms and condfpnsbim and, for electionic formal documents. subject o Terms and  Condions for Electiont Documents al
Allention is drawn lo the kmitaion of Rability, indemnification and prsdiction issues n-ﬁnnd therein Ay holder of this document is advised thal Infermation contained heceon reflects the Companys findings al the Gime of #s inlervention only and wilhin the lavts of Chents
instructions. Il any. The cmarw sole tesponsibaly s lo res Chiont @ nd this document does not exonerale partes 1o @ Wmnsaction om exercising all their rights and obligations under the trnsackon documenls This document cannct be reproduced excopl m full wilioul prior writen approval of the Company
Any fthe cantent ot offenders may be prossculed lo the fullest extent of the kv
Unless otherwise siated the rwmnnwn-nmme-a roport mbrmulmhe awu:s)mmammsam(ﬂwe relained for 180 days ony
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Test Report No. Fesos01/LF-cTSAYAA11-14459

Ni Plating (242

I

Issued Date: 2011. 05. 06 Page 2 of 4

Sample No. : AYAA11-14459.001

Sample Description : Ni solution

Item No./Part No. : BB

Heavy Metais
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to |IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS il N.D.

Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS b N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to [EC 62321:2008, GC-MS 3] N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodipheny!| ether ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodipheny! ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodipheny! ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether ma/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mag/kg With reference to IEC 62321:2008, GC-MS 5 N.D.

NOTE:

Thie document is issued by the Company subject lo i General Condiions of Sevice prinied overieal, avalable on request or accessible at ymw

w306 comilenns e-docyment iilm,
mstruchions, if any. The Company's soke responsibity is o Ns Chent anﬂ e document does nol_ exonorale pares 10 @ ransaction from exercising ol thei

(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - =

No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction

solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Electronic  Documents  al

L505.COMARME and <
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SHEsd 24 XA - Ni Plating (482%)

Test Report No. Fesoso1/LF-cTSAYAA11-14459 Issued Date: 2011.05.06  Page 3 of 4

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI| coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s issued by the Company subject to s General Conditions of Service prinied overeal, awallable on reques! of accessible at Wﬁm and. for electionic formal  documents, subject %o Terms and Conditions for Electronc  Documents  at

ey ss comvlgrms e-docymenthim, Atlention is drawn to the lmittion of kability, indemnification and urisdiction issues defined therein Any holler of this document is advisod thal infomation contained hereon roflecks the Company's findings al the lime of i infervention onk and within the fmits of Chonls

mlnwbuns [ any. The ::«npam ok mpwwn ls In it Chient and this documant dous ol exonersle parties 1o a liansaction hum exerciing sl Ihel rights and obligeions. under the Imnsechon documents. This. document cannol be reproduced except n full. wihout prior writen approval of the Gompany.
tion. forgery or offenders may be pﬂaﬂwﬂw!ﬂefl‘eﬂahﬂ of the lave.
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LS _| = dq A
A& AN - Ni Plating (24825
Test Report No. Feg0s01/LF-CTSAYAA11-14459 Issued Date: 2011.05.06  Page 4 of 4
Flow Chart for RoHS:Cd/Pb/Hg/Cr** /PBBs&PBDEs Testing
PBBs/PBDE GF 5 6+
Cd/Pb/Hg S S r Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Material
Microwave/Hotplate of the Sample
) _ i Spot Test / Boiling
Clean-up with Florisil Adding Extraction Solution Water Extraction
Filtration Column I
Heating to 90~95°C Adding 1,5-
i Diphenyl i
Residue Concentration/Dilution for Extraction [ty B bavids
. R for Color Development
of Extraction Solution
Filtration and pH Adjustment
Tolal Cigestian Filtration A Red Color Indicates
Adding 1,5-Diphenylcarbazide the Presence of Cré+
for Color Development
ICP-AES/AAS GC/MS
Confirm
UV-Vis with UV-Vis
DATA DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
e ek End e
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This decument s wsued by the Company subject to (s General Conditions of Service printed overlead, avalable on reques! or accessible af wyssgscomierms and condionshim and. for electronic formal documenis. subject fo Terms and  Conditions for Electronie Documents  at
s 1 o e Comparys s osporabily . 1o 1o Ghoo 1 e seoant doos . xcnarate paihe 1o 4 apaslon on iamlinc sl . wie and ouGabons st fhe Beraonlon doremans. Thia_ documoe saomc b mpemicl eep n T, wAbok pros LA appores o B omman

Any unauthorized alteration, forgery of fakification of the content of appearance of this document is unlawful and offenders may be prosecuted 10 the fultest extent of the law.
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M — Contact (C5210)

Test Report No. res0501/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page 1 of4

To:  POONGSAN CORPORATION
611 Daejung-ri,
Onsan-eup,
Ulju,
ULSAN
KOREA

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

SGS File No. + AYAU11-01926

Product Name - C5210

Item No./Part No. : N/A

Received Date : 2011. 04. 28

Test Period : 2011. 04. 29 to 2011.05. 06

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.
Conclusion : Based on the performed tests on submitted sample(s), the results comply with the

RoHS Directive 2002/95/EC and its subsequent amendments.

SGS Korea Co. Ltd. / Gimhae Laboratory

Sharpless Park @&lnn v Y
Jonadan Lee 8
Taehee Kang

Jongsir Lim/Testing Person Thomas Hwang / Gimhae Lab. Mgr

This. document is issued by the Company subject to s General Condiions of Service printed overesf, available on request of accessible ol w05 convtenms and conditorahim and, for electionc format decuments, subject to Terms and Condiions for Electionic Decuments al e sgscomlenns e-document bim.
Attention i drawn t the limitation of kability, indemnification and juricdiction issuet defined therein. Any halder of this. documen! & advisad thal information conlained horeon reflects the Company's findings at the time of ils infervention oaly and within the limits of Cllents instrucions, il any. The Company's sole rsponeibllity is
fo #s Client and thi document does not exonerale parties 1o a Iransaclion fom exerciing all their rights and obligations under the Iransaction documents. This document cannol be reproduced except in full. without prior wiitlen approval of the Company. Any unauthorized aheration, forgery or falsification of the content o
appearance of this documan! & oflenders may bo pi 1o the of the law:

Unlass othervse stated the results shown in this lest reporl refer only lo the sample(s) fesled and such sample(s) are retained for 180 days only
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M — Contact (C5210)

Test Report No. Fesos01/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page2of4

Sample No. : AYAU11-01926.001

Sample Description : €5210

Item No./Part No. : N/A

Other(s)
Test Items Unit Test Method MDL Results
Cadmium (Cd) mga/kg With reference to IEC 62321:2008, ICP 1 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 38.0
Mercury (Hg) ma/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) By boiling . With reference to IEC 62321:2008 - Negative
water extraction*

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document is fssued by the Company subjecl lo it General Conditions of Service printed overeal. avaiable on request o accessible al v sgs.comiiems and condiicosbim and, for elecironic formal documents, subject to Terms and Conditions for Electronic Documents 21wy s0s conviarne e-documant him.
Atiention is drawn o the linitation of kabiity, indemnification and jurisdiction issues defined therein. Ay hokder of this document & advised that information contained hereon reflects the Company s findings al the time of s intervention only and within the imits of Client’s metudions. # any. The Company's sole responsiblty is
to its Chent and this document does ol exonerale parfies lo a Irancaction from exercising all their rights and obligations under the lransaction documents This document eannol be reprodused excepl in full, vithoul prior witien approval of the Company. Any unauthorized sWeration. forgary of lalsification of the content oi
appeamnce of 1his document i unlawtul and cflenders may be prosecuted 1o the fullest extent of the lav,
Unless othervise stated the results shown in this lest repod refer only 1o the sample(s} lested and such sample(s) are retained for 180 days only
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Test Report No. resos01/LF-cTSAYAU11-01926 lssued Date: 2011.05.06  Page 3 of4

Picture of Sample as Received:

AYAU11-01926/,001

50 100

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This documont s issued by the Company subjoct fo ds Genoral Condiions of Service printed overleal, avaiable on roquest or aceessible ol v susconienns and condiions him and, for electionic formal documents. subject lo Terms and Condifions for Electronic Documents at i s05.comiams edocumenthim,
Atiention is dravm 1o the limitation of kabiity. Indomnification and jurisdiction issues defined therain Any holdar of this document & advised that information contained hereon reflects the Company's findings a1 the time of ts intervention only and within the Smits of Client’s mstruclions, f any. The Compamy's sole responsibility is
fo itz Chient and this document does nol exonerite paries fo 5 fransaction from exerciing all their rights and obligations under the Wansaction documents. This documant cannol be raproduced excepl i full withoul prior witien approval of the Company. Amy wnauthorged sleration, forgery of falsification of the content o1
appearance of this document & uniaviul and ofienders may be proseculad ko the fullest extont of the lav

Unless ofherwise stated the results shown in this test repert rafer only to pla(s) tested and d for 180 days only
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Test Report No. re90501/LF-CTSAYAU11-01926

Cd/Pb/Hg

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®** Testing

cr 5+

Mechanic_Sample

Mechanic_Sample

M — Contact (C5210)

2011. 05. 06 Page 4 of 4

cr &+

I

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide

for Color Development

ICP-AES/AAS

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

DATA

UV-Vis

DATA

If necessary, confirm
with UV-Vis

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief :Sharpless Park

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This dacument is issued by the Company subject to is General Conditions of Servioe printed o

Hedek End Hkk

on reques! o accessile a

Unless ctherwine siated the resulfs shawn in this ies! repor refer only to the sample(s) fesled and such sample(s} are retained for 180 days only

F055 Versiond
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SGS Korea Co..Ltd

NHLSEE LM, AN coodionaim and. for electronic format documents, subjedt fo Terms and Conditions for Electronic Documents al
Atiention ks drawn 1o the Famitation of liabiity, indem nification and jurisdiction issues defined theroin i iy haklor e diotony I sokhiad e, dart o0 SN EINED, KoY JENACR 4 mpany’s findings al the fime of Ws intervention only and within the kmits of Cllent’s instructions, Il any. The Company’s sole mpurv.hm is
to s Gllent and the document does nol exonerale porlies lo @ ransachion from exerciing afl thelr rights and obligations under the transaetion ocviai Thi ocu e ca ool b roptoduced axcopt in full, withoul prior witlen approval of the Company Any unauthorized ahteration, forgery or falsfieation of the conten! or
appearance of this document ks unlawful and offendors may bie prosecuted 1o the fulkest axent of the kv




Sil=& 24 A& A - Au Plating (2& 3}

_SGS

Test Report No. res0501/LF-cTSAYAA11-18437 Issued Date: 2011.06.10  Page 1 of 3

Jo

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18437

Product Name : PLATING SOLUTION

Item No./Part No. : Au

Received Date : 2011, 08. 07

Test Period :2011.06.08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ -
Jinhee Kim Z '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

Thie document is issued by the Company subject 1o it General Conditions of Service printed overleal, avaidlable on request o accossible al www sgscomilarms and_condionshim and, for electronic formal documents, subjed lo Terms and Conditions for Elecironic Documents al www sgs conyieims_e-document him.
Atiention i dravm fo the limitation of kabdity, indemniication and jurisdition issues defined therein. Any bolder of this document & advised that information confained hereon teflects the Company's findings al the time of fis intervention only and within the fimits of Client’s instructions. # any. The Company's sole responsibilty is
fo its Client and this document does nol exonerale partios lo & iransaction from exerciing all their rights and obligations. under the transaction documents. This document cannot be reproduced excepl in full, without pricr written approval of the Company. Any Unauthorized aReration, forgery or falsification of the content o1
appearance of this document is unlavdul and offenders may be prosecuted 1o the fullest extent of the law

Unless olherwise siatod the results shown in this lest report refer only to tha sample(s} tested and such smple(s) are retained for 180 days only

F052 Version4 SGS Korea Co..Ltd
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OSHEA EAH MX — i (Cl =8|-)
Soi=zd =48 &8N Au Plating H Al 313
Test Report No. Fe90501/LF-CTSAYAA11-18437 Issued Date: 2011.06.10  Page 2 of3

Sample No. : AYAA11-18437.001
Sample Description : PLATING SOLUTION
Item No./Part No. : Au

Comments : Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mgrkg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP B N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS i N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s iwsued by tha Company subjeci lo ils General Conddions of Service prinied overleal, avadable on requesl of accessible @ yaw.sqscomvierms and condtions him and. for elecironk format documents, subject to Tarms and Conditions for Electronic Documents st

Atiention i drawn o the limitation of liabdity, indemnification and jurisdiction issues defined therein. Any holder of fhis document & advised that information cantained hereon reflects the Company's findings al the time of fis intorvontion only and willin the limits of Client’s instiudions, # any. The Company's sole

to s Chient and this document doss nol exonafale paries to a Wransaction from exercising all theis rghls and obligations urdes the transaction documents. This: document cannol be reproduced excepl in full, withoul prior writen approval of the Company Any unauthorized slteration, lorgory of faleffication of the pariaifl
appearance of this document & uniavdul and offanders may ba prosecuted to the fullast axtent of the law:

Unioss. oihe rwise siated I results shown in this lost report rofer only ‘samplo(s) are retained for 180 days only

A 322 The O valley. 555:0 Hegy
FORZ Version SGS Korea Co. Ltd. 1482 (0)31 4608 D00 1 +82 (0
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SGS

Test Report No. Fesos01/LF-cTSAYAA11-18437

Cd/Pb/Hg

Mechanic_Sample

S

& N — Au Plating (

Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

cr 6+

J &l ot

Issued Date:

Mechanic_Sample

Jo

2011.06. 10 Page 3 of 3

Cr 6+

Sample Measurement

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Sample Measurement

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenyicarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

ICP-AES/AAS
Confirm
UV-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
ddkk End Fekok
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mglkg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(6) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This document it sued by the Company subjeel to its General Conditions of Service printed overieal, avallable on request of sccessible a3t wwiisgscomiarms and_conditions him and, for slectionic formal documents, subjecl to Terms and Conditions for Electronic Documents al ww sgs comilems e-document bm,
Attention is drawm o the limitaion of lability. indemnification and jurisdiction issues defined therein. Any holder of this document is advised thal information conlained hereon reflects the Company's findings at the time of its itervention only and vithin the limits of Client's instrudtions, Il any The Company's sole responsibiity is
to #ts Chent and this document does nol exonerate paries fo a Iransaction from exerciking all their rights and obligations under the transaction documents. This document cannol be reproduced except in full. withowt prior waitlen approval of the Company. Any unauthorized atteration forgery or falsification of the content of
appearance of this documen! i unlawdul and ofenders may be prosecuted fo the fulle: 3

n
Unlass olhervise stated the results shown in this lest report refer only to plas) fested and

F052 Versiond
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Test Report No. rFe90501/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 1 of 3

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18438

Product Name : PLATING SOLUTION

Item No./Part No. : Ni

Received Date : 2011. 06. 07

Test Period : 2011. 06. 08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ 5 SN
Jinhee Kim E '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This document is issvad by the Company tubject lo its General Condiions. of Service printed overkal, available on requesi or accossible ai ywresas.comfierms and condiionshim and, for ekctronic formal documents. subjed fo Terms and Conditions for Electronic Documents at yaiw.sqs.conviems e-document him.

Aantion is drawn fo the limitation of fabdty, indemnification and jurisdiction issues defined thorein. Any holder of this document k adwised thal information contaked hereon reflects the Company’s findings al the lime of ils intevantion only and vithin the limits of Client’s instuclions, if any. The Company's sole responsibilty is

fo #s Client and this document daes nol exonerale pariis to @ lransaction from exercising all thef rights and obligations under the Wansaetion documents This document cannol be reproduced excepl in full, withou! prior writlen approval of the Company. Any unauthorked alleration, lorgery of falsification of the content of
of 1his. do ¥ 5 unkaviul be the fullest extont of the lav

Unless olherwise staled the results shown i Ihis fest report refer only 1o fhe sample(s] lested and such samplets) are refained for 180 days only

F052 Version4 SGS Korea Co .Ltd
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Test Report NO. Fes0501/LF-cTSAYAA11-18438 Issued Date:  2011.06.10  Page 2 of 3
Sample No. : AYAA11-18438.001

Sample Description : PLATING SOLUTION

Item No./Part No. : Ni

Comments . Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s rsued by the Company subject to ils General Condiions of Service printed overlal, avalable on reques or sccessible al waww sgscomierms and sondiions him end, for electronic formal documents, subjed to Terms and mlmsfw!bﬂmbmmmt::mmﬂm
Atiention s drawn to the limitation of liabisty. indemnification and juriediction issues defined therain Any hokder of this document & advised thal inlormation contained herecn reflects the Company's findings @l the lims of is intervention only and within the kmits of Client’s instructions, it any. The Company’s sole responsibity s
fo its Chant and the document does nol excAorle pares 1o a Iransaction from exerciing all their rights and obligations nder the transaction documents. This document cannot be reproduced except in full. without prior wiiten approval of the Company. Any unauthorized sheration. forgery of falsification of the content of
appearance of this document & unlawful and oflendors may be prosecuted ko the fullest extent of the lavi

Unlass clhoreite staled the 105Ut shown in v 1651 feport refer ol 10 the samphe(s) tested and such sampie(s) are retained for 160 days only.

g 322 The Ovaliey 555:¢ Hog
052 Versiont SGS Korea Co, Ltd 1282 (0131 4608 000 £ 462 ¢
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Sol=2& 24 & A - Ni Plating (2 &l 3}8t)

SGS

Test Report No. Fesos01/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 3 of 3

Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

Cd/Pb/Hg

Mechanic_Sample

Cr 6+

Mechanic_Sample

Cr 6+

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

I

Heating to 90~95°C
for Extraction

Adding 1,5-
Diphenylcarbazide

Residue

for Color Development

Filtration and pH Adjustment

Total Digestion A Red Color Indicates

the Presence of Cré+

Adding 1,5-Diphenylcarbazide

for Color Development
ICP-AES/AAS
Confirm
UVv-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
e dede End dededk
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This documenl is issued by the Company subjec! 10 s Goneral Condilons of Service prinled overkal, avalable on request o accessible a v .sgs comilerms and conditions.htm and, for electronic format documents, subjed to Terme and Condiions for Electronic Documents at ywwiw Sscomiierms e-documenthim,
Attention is drawn fo the limitation of kablity, indemndfication and jurisdiction issues defined therein Any holder of this document ks advised thal infermation contamed hereon raflects the Company's findings at the fime of its inlervention only and wathin the kmits of Chenls instructions, if any The Company's sole responsibility i
1o its Chent and this document does nol exonerale parties lo @ transaction from exercising all their rights and obligalions under the transaction documents This document canncl be reproduced excepl in full, withoul prior writlen approval of the Company Any unavtherized alleration. lorgery of lalsification of the conten! o

appearance of this document s unlawtul and offend be proseeuted o the fulks of the law
Unless oherwise stated the results shown in this tes! repor refer only to the sampla(s) tested and such sample(s) are retained for 180 days only

F052 Version4 SGS Korea Co. Ltd
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N — Detect (C5210)

Test Report No. res0501/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page 1 of4

To:  POONGSAN CORPORATION
611 Daejung-ri,
Onsan-eup,
Ulju,
ULSAN
KOREA

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

SGS File No. + AYAU11-01926

Product Name - C5210

Item No./Part No. : N/A

Received Date : 2011. 04. 28

Test Period : 2011. 04. 29 to 2011.05. 06

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.
Conclusion : Based on the performed tests on submitted sample(s), the results comply with the

RoHS Directive 2002/95/EC and its subsequent amendments.

SGS Korea Co. Ltd. / Gimhae Laboratory

Sharpless Park @&lnn v Y
Jonadan Lee 8
Taehee Kang

Jongsir Lim/Testing Person Thomas Hwang / Gimhae Lab. Mgr

This. document is issued by the Company subject to s General Condiions of Service printed overesf, available on request of accessible ol w05 convtenms and conditorahim and, for electionc format decuments, subject to Terms and Condiions for Electionic Decuments al e sgscomlenns e-document bim.
Attention i drawn t the limitation of kability, indemnification and juricdiction issuet defined therein. Any halder of this. documen! & advisad thal information conlained horeon reflects the Company's findings at the time of ils infervention oaly and within the limits of Cllents instrucions, il any. The Company's sole rsponeibllity is
fo #s Client and thi document does not exonerale parties 1o a Iransaclion fom exerciing all their rights and obligations under the Iransaction documents. This document cannol be reproduced except in full. without prior wiitlen approval of the Company. Any unauthorized aheration, forgery or falsification of the content o
appearance of this documan! & oflenders may bo pi 1o the of the law:

Unlass othervse stated the results shown in this lest reporl refer only lo the sample(s) fesled and such sample(s) are retained for 180 days only

FO055 Version4 SGS Korea Co.Ltd
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M — Detect (C5210)

Test Report No. Fesos01/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page2of4

Sample No. : AYAU11-01926.001

Sample Description : €5210

Item No./Part No. : N/A

Other(s)
Test Items Unit Test Method MDL Results
Cadmium (Cd) mga/kg With reference to IEC 62321:2008, ICP 1 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 38.0
Mercury (Hg) ma/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) By boiling . With reference to IEC 62321:2008 - Negative
water extraction*

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document is fssued by the Company subjecl lo it General Conditions of Service printed overeal. avaiable on request o accessible al v sgs.comiiems and condiicosbim and, for elecironic formal documents, subject to Terms and Conditions for Electronic Documents 21wy s0s conviarne e-documant him.
Atiention is drawn o the linitation of kabiity, indemnification and jurisdiction issues defined therein. Ay hokder of this document & advised that information contained hereon reflects the Company s findings al the time of s intervention only and within the imits of Client’s metudions. # any. The Company's sole responsiblty is
to its Chent and this document does ol exonerale parfies lo a Irancaction from exercising all their rights and obligations under the lransaction documents This document eannol be reprodused excepl in full, vithoul prior witien approval of the Company. Any unauthorized sWeration. forgary of lalsification of the content oi
appeamnce of 1his document i unlawtul and cflenders may be prosecuted 1o the fullest extent of the lav,
Unless othervise stated the results shown in this lest repod refer only 1o the sample(s} lested and such sample(s) are retained for 180 days only

FO055 Version4 SGS Korea Co..Ltd

89/108



N — Detect (C5210)

Test Report No. resos01/LF-cTSAYAU11-01926 lssued Date: 2011.05.06  Page 3 of4

Picture of Sample as Received:

AYAU11-01926/,001

50 100

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This documont s issued by the Company subjoct fo ds Genoral Condiions of Service printed overleal, avaiable on roquest or aceessible ol v susconienns and condiions him and, for electionic formal documents. subject lo Terms and Condifions for Electronic Documents at i s05.comiams edocumenthim,
Atiention is dravm 1o the limitation of kabiity. Indomnification and jurisdiction issues defined therain Any holdar of this document & advised that information contained hereon reflects the Company's findings a1 the time of ts intervention only and within the Smits of Client’s mstruclions, f any. The Compamy's sole responsibility is
fo itz Chient and this document does nol exonerite paries fo 5 fransaction from exerciing all their rights and obligations under the Wansaction documents. This documant cannol be raproduced excepl i full withoul prior witien approval of the Company. Amy wnauthorged sleration, forgery of falsification of the content o1
appearance of this document & uniaviul and ofienders may be proseculad ko the fullest extont of the lav

Unless ofherwise stated the results shown in this test repert rafer only to pla(s) tested and d for 180 days only

FO055 Version4 SGS Korea Co..Ltd
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Test Report No. re90501/LF-CTSAYAU11-01926

Cd/Pb/Hg

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®** Testing

cr 5+

Mechanic_Sample

Mechanic_Sample

N — Detect (C5210)

2011. 05. 06 Page 4 of 4

cr &+

I

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide

for Color Development

ICP-AES/AAS

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

DATA

UV-Vis

DATA

If necessary, confirm
with UV-Vis

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief :Sharpless Park

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This dacument is issued by the Company subject to is General Conditions of Servioe printed o

Hedek End Hkk

on reques! o accessile a

Unless ctherwine siated the resulfs shawn in this ies! repor refer only to the sample(s) fesled and such sample(s} are retained for 180 days only

F055 Versiond
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SGS Korea Co..Ltd

NHLSEE LM, AN coodionaim and. for electronic format documents, subjedt fo Terms and Conditions for Electronic Documents al
Atiention ks drawn 1o the Famitation of liabiity, indem nification and jurisdiction issues defined theroin i iy haklor e diotony I sokhiad e, dart o0 SN EINED, KoY JENACR 4 mpany’s findings al the fime of Ws intervention only and within the kmits of Cllent’s instructions, Il any. The Company’s sole mpurv.hm is
to s Gllent and the document does nol exonerale porlies lo @ ransachion from exerciing afl thelr rights and obligations under the transaetion ocviai Thi ocu e ca ool b roptoduced axcopt in full, withoul prior witlen approval of the Company Any unauthorized ahteration, forgery or falsfieation of the conten! or
appearance of this document ks unlawful and offendors may bie prosecuted 1o the fulkest axent of the kv




Sil=& 24 A& A - Au Plating (2& 3}

_SGS

Test Report No. res0501/LF-cTSAYAA11-18437 Issued Date: 2011.06.10  Page 1 of 3

Jo

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18437

Product Name : PLATING SOLUTION

Item No./Part No. : Au

Received Date : 2011, 08. 07

Test Period :2011.06.08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ -
Jinhee Kim Z '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

Thie document is issued by the Company subject 1o it General Conditions of Service printed overleal, avaidlable on request o accossible al www sgscomilarms and_condionshim and, for electronic formal documents, subjed lo Terms and Conditions for Elecironic Documents al www sgs conyieims_e-document him.
Atiention i dravm fo the limitation of kabdity, indemniication and jurisdition issues defined therein. Any bolder of this document & advised that information confained hereon teflects the Company's findings al the time of fis intervention only and within the fimits of Client’s instructions. # any. The Company's sole responsibilty is
fo its Client and this document does nol exonerale partios lo & iransaction from exerciing all their rights and obligations. under the transaction documents. This document cannot be reproduced excepl in full, without pricr written approval of the Company. Any Unauthorized aReration, forgery or falsification of the content o1
appearance of this document is unlavdul and offenders may be prosecuted 1o the fullest extent of the law

Unless olherwise siatod the results shown in this lest report refer only to tha sample(s} tested and such smple(s) are retained for 180 days only

F052 Version4 SGS Korea Co..Ltd
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OSHEA EAH MX — i (Cl =8|-)
Soi=zd =48 &8N Au Plating H Al 313
Test Report No. Fe90501/LF-CTSAYAA11-18437 Issued Date: 2011.06.10  Page 2 of3

Sample No. : AYAA11-18437.001
Sample Description : PLATING SOLUTION
Item No./Part No. : Au

Comments : Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mgrkg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP B N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS i N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s iwsued by tha Company subjeci lo ils General Conddions of Service prinied overleal, avadable on requesl of accessible @ yaw.sqscomvierms and condtions him and. for elecironk format documents, subject to Tarms and Conditions for Electronic Documents st

Atiention i drawn o the limitation of liabdity, indemnification and jurisdiction issues defined therein. Any holder of fhis document & advised that information cantained hereon reflects the Company's findings al the time of fis intorvontion only and willin the limits of Client’s instiudions, # any. The Company's sole

to s Chient and this document doss nol exonafale paries to a Wransaction from exercising all theis rghls and obligations urdes the transaction documents. This: document cannol be reproduced excepl in full, withoul prior writen approval of the Company Any unauthorized slteration, lorgory of faleffication of the pariaifl
appearance of this document & uniavdul and offanders may ba prosecuted to the fullast axtent of the law:

Unioss. oihe rwise siated I results shown in this lost report rofer only ‘samplo(s) are retained for 180 days only

A 322 The O valley. 555:0 Hegy
FORZ Version SGS Korea Co. Ltd. 1482 (0)31 4608 D00 1 +82 (0
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Test Report No. Fesos01/LF-cTSAYAA11-18437

Cd/Pb/Hg

Mechanic_Sample

S

& N — Au Plating (

Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

cr 6+

J &l ot

Issued Date:

Mechanic_Sample

Jo

2011.06. 10 Page 3 of 3

Cr 6+

Sample Measurement

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Sample Measurement

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenyicarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

ICP-AES/AAS
Confirm
UV-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
ddkk End Fekok
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mglkg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(6) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This document it sued by the Company subjeel to its General Conditions of Service printed overieal, avallable on request of sccessible a3t wwiisgscomiarms and_conditions him and, for slectionic formal documents, subjecl to Terms and Conditions for Electronic Documents al ww sgs comilems e-document bm,
Attention is drawm o the limitaion of lability. indemnification and jurisdiction issues defined therein. Any holder of this document is advised thal information conlained hereon reflects the Company's findings at the time of its itervention only and vithin the limits of Client's instrudtions, Il any The Company's sole responsibiity is
to #ts Chent and this document does nol exonerate paries fo a Iransaction from exerciking all their rights and obligations under the transaction documents. This document cannol be reproduced except in full. withowt prior waitlen approval of the Company. Any unauthorized atteration forgery or falsification of the content of
appearance of this documen! i unlawdul and ofenders may be prosecuted fo the fulle: 3

n
Unlass olhervise stated the results shown in this lest report refer only to plas) fested and
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Test Report No. rFe90501/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 1 of 3

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18438

Product Name : PLATING SOLUTION

Item No./Part No. : Ni

Received Date : 2011. 06. 07

Test Period : 2011. 06. 08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ 5 SN
Jinhee Kim E '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This document is issvad by the Company tubject lo its General Condiions. of Service printed overkal, available on requesi or accossible ai ywresas.comfierms and condiionshim and, for ekctronic formal documents. subjed fo Terms and Conditions for Electronic Documents at yaiw.sqs.conviems e-document him.

Aantion is drawn fo the limitation of fabdty, indemnification and jurisdiction issues defined thorein. Any holder of this document k adwised thal information contaked hereon reflects the Company’s findings al the lime of ils intevantion only and vithin the limits of Client’s instuclions, if any. The Company's sole responsibilty is

fo #s Client and this document daes nol exonerale pariis to @ lransaction from exercising all thef rights and obligations under the Wansaetion documents This document cannol be reproduced excepl in full, withou! prior writlen approval of the Company. Any unauthorked alleration, lorgery of falsification of the content of
of 1his. do ¥ 5 unkaviul be the fullest extont of the lav

Unless olherwise staled the results shown i Ihis fest report refer only 1o fhe sample(s] lested and such samplets) are refained for 180 days only

F052 Version4 SGS Korea Co .Ltd
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Test Report NO. Fes0501/LF-cTSAYAA11-18438 Issued Date:  2011.06.10  Page 2 of 3
Sample No. : AYAA11-18438.001

Sample Description : PLATING SOLUTION

Item No./Part No. : Ni

Comments . Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s rsued by the Company subject to ils General Condiions of Service printed overlal, avalable on reques or sccessible al waww sgscomierms and sondiions him end, for electronic formal documents, subjed to Terms and mlmsfw!bﬂmbmmmt::mmﬂm
Atiention s drawn to the limitation of liabisty. indemnification and juriediction issues defined therain Any hokder of this document & advised thal inlormation contained herecn reflects the Company's findings @l the lims of is intervention only and within the kmits of Client’s instructions, it any. The Company’s sole responsibity s
fo its Chant and the document does nol excAorle pares 1o a Iransaction from exerciing all their rights and obligations nder the transaction documents. This document cannot be reproduced except in full. without prior wiiten approval of the Company. Any unauthorized sheration. forgery of falsification of the content of
appearance of this document & unlawful and oflendors may be prosecuted ko the fullest extent of the lavi

Unlass clhoreite staled the 105Ut shown in v 1651 feport refer ol 10 the samphe(s) tested and such sampie(s) are retained for 160 days only.

g 322 The Ovaliey 555:¢ Hog
052 Versiont SGS Korea Co, Ltd 1282 (0131 4608 000 £ 462 ¢
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Sol=2& 24 & A - Ni Plating (2 &l 3}8t)

SGS

Test Report No. Fesos01/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 3 of 3

Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

Cd/Pb/Hg

Mechanic_Sample

Cr 6+

Mechanic_Sample

Cr 6+

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

I

Heating to 90~95°C
for Extraction

Adding 1,5-
Diphenylcarbazide

Residue

for Color Development

Filtration and pH Adjustment

Total Digestion A Red Color Indicates

the Presence of Cré+

Adding 1,5-Diphenylcarbazide

for Color Development
ICP-AES/AAS
Confirm
UVv-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
e dede End dededk
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This documenl is issued by the Company subjec! 10 s Goneral Condilons of Service prinled overkal, avalable on request o accessible a v .sgs comilerms and conditions.htm and, for electronic format documents, subjed to Terme and Condiions for Electronic Documents at ywwiw Sscomiierms e-documenthim,
Attention is drawn fo the limitation of kablity, indemndfication and jurisdiction issues defined therein Any holder of this document ks advised thal infermation contamed hereon raflects the Company's findings at the fime of its inlervention only and wathin the kmits of Chenls instructions, if any The Company's sole responsibility i
1o its Chent and this document does nol exonerale parties lo @ transaction from exercising all their rights and obligalions under the transaction documents This document canncl be reproduced excepl in full, withoul prior writlen approval of the Company Any unavtherized alleration. lorgery of lalsification of the conten! o

appearance of this document s unlawtul and offend be proseeuted o the fulks of the law
Unless oherwise stated the results shown in this tes! repor refer only to the sampla(s) tested and such sample(s) are retained for 180 days only

F052 Version4 SGS Korea Co. Ltd
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M — Switch (C5210)

Test Report No. res0501/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page 1 of4

To:  POONGSAN CORPORATION
611 Daejung-ri,
Onsan-eup,
Ulju,
ULSAN
KOREA

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

SGS File No. + AYAU11-01926

Product Name - C5210

Item No./Part No. : N/A

Received Date : 2011. 04. 28

Test Period : 2011. 04. 29 to 2011.05. 06

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.
Conclusion : Based on the performed tests on submitted sample(s), the results comply with the

RoHS Directive 2002/95/EC and its subsequent amendments.

SGS Korea Co. Ltd. / Gimhae Laboratory

Sharpless Park @&lnn v Y
Jonadan Lee 8
Taehee Kang

Jongsir Lim/Testing Person Thomas Hwang / Gimhae Lab. Mgr

This. document is issued by the Company subject to s General Condiions of Service printed overesf, available on request of accessible ol w05 convtenms and conditorahim and, for electionc format decuments, subject to Terms and Condiions for Electionic Decuments al e sgscomlenns e-document bim.
Attention i drawn t the limitation of kability, indemnification and juricdiction issuet defined therein. Any halder of this. documen! & advisad thal information conlained horeon reflects the Company's findings at the time of ils infervention oaly and within the limits of Cllents instrucions, il any. The Company's sole rsponeibllity is
fo #s Client and thi document does not exonerale parties 1o a Iransaclion fom exerciing all their rights and obligations under the Iransaction documents. This document cannol be reproduced except in full. without prior wiitlen approval of the Company. Any unauthorized aheration, forgery or falsification of the content o
appearance of this documan! & oflenders may bo pi 1o the of the law:

Unlass othervse stated the results shown in this lest reporl refer only lo the sample(s) fesled and such sample(s) are retained for 180 days only

FO055 Version4 SGS Korea Co.Ltd
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M — Switch (C5210)

Test Report No. Fesos01/LF-cTSAYAU11-01926 Issued Date: 2011.05.06  Page2of4

Sample No. : AYAU11-01926.001

Sample Description : €5210

Item No./Part No. : N/A

Other(s)
Test Items Unit Test Method MDL Results
Cadmium (Cd) mga/kg With reference to IEC 62321:2008, ICP 1 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 38.0
Mercury (Hg) ma/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) By boiling . With reference to IEC 62321:2008 - Negative
water extraction*

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document is fssued by the Company subjecl lo it General Conditions of Service printed overeal. avaiable on request o accessible al v sgs.comiiems and condiicosbim and, for elecironic formal documents, subject to Terms and Conditions for Electronic Documents 21wy s0s conviarne e-documant him.
Atiention is drawn o the linitation of kabiity, indemnification and jurisdiction issues defined therein. Ay hokder of this document & advised that information contained hereon reflects the Company s findings al the time of s intervention only and within the imits of Client’s metudions. # any. The Company's sole responsiblty is
to its Chent and this document does ol exonerale parfies lo a Irancaction from exercising all their rights and obligations under the lransaction documents This document eannol be reprodused excepl in full, vithoul prior witien approval of the Company. Any unauthorized sWeration. forgary of lalsification of the content oi
appeamnce of 1his document i unlawtul and cflenders may be prosecuted 1o the fullest extent of the lav,
Unless othervise stated the results shown in this lest repod refer only 1o the sample(s} lested and such sample(s) are retained for 180 days only

FO055 Version4 SGS Korea Co..Ltd
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M — Switch (C5210)

Test Report No. resos01/LF-cTSAYAU11-01926 lssued Date: 2011.05.06  Page 3 of4

Picture of Sample as Received:

AYAU11-01926/,001

50 100

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This documont s issued by the Company subjoct fo ds Genoral Condiions of Service printed overleal, avaiable on roquest or aceessible ol v susconienns and condiions him and, for electionic formal documents. subject lo Terms and Condifions for Electronic Documents at i s05.comiams edocumenthim,
Atiention is dravm 1o the limitation of kabiity. Indomnification and jurisdiction issues defined therain Any holdar of this document & advised that information contained hereon reflects the Company's findings a1 the time of ts intervention only and within the Smits of Client’s mstruclions, f any. The Compamy's sole responsibility is
fo itz Chient and this document does nol exonerite paries fo 5 fransaction from exerciing all their rights and obligations under the Wansaction documents. This documant cannol be raproduced excepl i full withoul prior witien approval of the Company. Amy wnauthorged sleration, forgery of falsification of the content o1
appearance of this document & uniaviul and ofienders may be proseculad ko the fullest extont of the lav

Unless ofherwise stated the results shown in this test repert rafer only to pla(s) tested and d for 180 days only

FO055 Version4 SGS Korea Co..Ltd
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Test Report No. re90501/LF-CTSAYAU11-01926

Cd/Pb/Hg

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®** Testing

cr 5+

Mechanic_Sample

Mechanic_Sample

M — Switch (C5210)

2011. 05. 06 Page 4 of 4

cr &+

I

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide

for Color Development

ICP-AES/AAS

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

DATA

UV-Vis

DATA

If necessary, confirm
with UV-Vis

DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief :Sharpless Park

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI| coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This dacument is issued by the Company subject to is General Conditions of Servioe printed o

Hedek End Hkk

on reques! o accessile a

Unless ctherwine siated the resulfs shawn in this ies! repor refer only to the sample(s) fesled and such sample(s} are retained for 180 days only

F055 Versiond
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NHLSEE LM, AN coodionaim and. for electronic format documents, subjedt fo Terms and Conditions for Electronic Documents al
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Sil=& 24 A& A - Au Plating (2& 3}

_SGS

Test Report No. res0501/LF-cTSAYAA11-18437 Issued Date: 2011.06.10  Page 1 of 3

Jo

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18437

Product Name : PLATING SOLUTION

Item No./Part No. : Au

Received Date : 2011, 08. 07

Test Period :2011.06.08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ -
Jinhee Kim Z '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

Thie document is issued by the Company subject 1o it General Conditions of Service printed overleal, avaidlable on request o accossible al www sgscomilarms and_condionshim and, for electronic formal documents, subjed lo Terms and Conditions for Elecironic Documents al www sgs conyieims_e-document him.
Atiention i dravm fo the limitation of kabdity, indemniication and jurisdition issues defined therein. Any bolder of this document & advised that information confained hereon teflects the Company's findings al the time of fis intervention only and within the fimits of Client’s instructions. # any. The Company's sole responsibilty is
fo its Client and this document does nol exonerale partios lo & iransaction from exerciing all their rights and obligations. under the transaction documents. This document cannot be reproduced excepl in full, without pricr written approval of the Company. Any Unauthorized aReration, forgery or falsification of the content o1
appearance of this document is unlavdul and offenders may be prosecuted 1o the fullest extent of the law

Unless olherwise siatod the results shown in this lest report refer only to tha sample(s} tested and such smple(s) are retained for 180 days only
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OSHEA EAH MX — i (Cl =8|-)
Soi=zd =48 &8N Au Plating H Al 313
Test Report No. Fe90501/LF-CTSAYAA11-18437 Issued Date: 2011.06.10  Page 2 of3

Sample No. : AYAA11-18437.001
Sample Description : PLATING SOLUTION
Item No./Part No. : Au

Comments : Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mgrkg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP B N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS i N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s iwsued by tha Company subjeci lo ils General Conddions of Service prinied overleal, avadable on requesl of accessible @ yaw.sqscomvierms and condtions him and. for elecironk format documents, subject to Tarms and Conditions for Electronic Documents st

Atiention i drawn o the limitation of liabdity, indemnification and jurisdiction issues defined therein. Any holder of fhis document & advised that information cantained hereon reflects the Company's findings al the time of fis intorvontion only and willin the limits of Client’s instiudions, # any. The Company's sole

to s Chient and this document doss nol exonafale paries to a Wransaction from exercising all theis rghls and obligations urdes the transaction documents. This: document cannol be reproduced excepl in full, withoul prior writen approval of the Company Any unauthorized slteration, lorgory of faleffication of the pariaifl
appearance of this document & uniavdul and offanders may ba prosecuted to the fullast axtent of the law:

Unioss. oihe rwise siated I results shown in this lost report rofer only ‘samplo(s) are retained for 180 days only
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Test Report No. Fesos01/LF-cTSAYAA11-18437

Cd/Pb/Hg
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Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

cr 6+

J &l ot

Issued Date:

Mechanic_Sample

Jo

2011.06. 10 Page 3 of 3

Cr 6+

Sample Measurement

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Sample Measurement

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Residue

Heating to 90~95°C
for Extraction

Total Digestion

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenyicarbazide
for Color Development

A Red Color Indicates
the Presence of Cré+

ICP-AES/AAS
Confirm
UV-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
ddkk End Fekok
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mglkg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(6) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Test Report No. rFe90501/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 1 of 3

To: MYUNGJIN CHEMICAL CO., LTD.
701-5
Gojan-dong
Namdong-gu
Incheon 405-820
Korea

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

SGS File No. : AYAA11-18438

Product Name : PLATING SOLUTION

Item No./Part No. : Ni

Received Date : 2011. 06. 07

Test Period : 2011. 06. 08 to 2011.06.10

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.

Timothy Jeon MJ 5 SN
Jinhee Kim E '
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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Test Report NO. Fes0501/LF-cTSAYAA11-18438 Issued Date:  2011.06.10  Page 2 of 3
Sample No. : AYAA11-18438.001

Sample Description : PLATING SOLUTION

Item No./Part No. : Ni

Comments . Material is Plating solution.

Test Items Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 62321:2008, ICP 05 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) ** = Qualitative analysis (No Unit)

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document s rsued by the Company subject to ils General Condiions of Service printed overlal, avalable on reques or sccessible al waww sgscomierms and sondiions him end, for electronic formal documents, subjed to Terms and mlmsfw!bﬂmbmmmt::mmﬂm
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SGS

Test Report No. Fesos01/LF-cTSAYAA11-18438 Issued Date: 2011.06.10  Page 3 of 3

Flow Chart for RoHS:Cd/Pb/Hg/Cré* Testing

Cd/Pb/Hg

Mechanic_Sample

Cr 6+

Mechanic_Sample

Cr 6+

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with
Microwave / Hotplate

Nonmetallic Material

Metallic Material

Filtration

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

I

Heating to 90~95°C
for Extraction

Adding 1,5-
Diphenylcarbazide

Residue

for Color Development

Filtration and pH Adjustment

Total Digestion A Red Color Indicates

the Presence of Cré+

Adding 1,5-Diphenylcarbazide

for Color Development
ICP-AES/AAS
Confirm
UVv-Vis with UV-Vis
DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
e dede End dededk
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
This documenl is issued by the Company subjec! 10 s Goneral Condilons of Service prinled overkal, avalable on request o accessible a v .sgs comilerms and conditions.htm and, for electronic format documents, subjed to Terme and Condiions for Electronic Documents at ywwiw Sscomiierms e-documenthim,
Attention is drawn fo the limitation of kablity, indemndfication and jurisdiction issues defined therein Any holder of this document ks advised thal infermation contamed hereon raflects the Company's findings at the fime of its inlervention only and wathin the kmits of Chenls instructions, if any The Company's sole responsibility i
1o its Chent and this document does nol exonerale parties lo @ transaction from exercising all their rights and obligalions under the transaction documents This document canncl be reproduced excepl in full, withoul prior writlen approval of the Company Any unavtherized alleration. lorgery of lalsification of the conten! o

appearance of this document s unlawtul and offend be proseeuted o the fulks of the law
Unless oherwise stated the results shown in this tes! repor refer only to the sampla(s) tested and such sample(s) are retained for 180 days only
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