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AT3216 Series

Multilayer Chip Antenna

Features

+¢ Monolithic SMD with small, low-profile and
light-weight type.

% Wide bandwidth

Applications

++5~6GHz wireless communication system

Specifications

Advanced Ceramic X

Frequency . .
Peak Gain Average Gain
Part Number Range (XZ-V) (XZ-V) VSWR Impedance
(MHz)

AT3216 . .
“B5R5HAA_ 5150~5875 | 2.0 dBityp. | -2.5 dBi typ. 2 max. 50 Q
Q'ty/Reel (pcs) : 3,000 pcs
Operating Temperature Range :-40 ~ +85°C
Storage Temperature Range :-40 ~ +85°C
Power Capacity : 500mW max.
Part Number

AT 3216 - B 5R5 HAA O a

@ @ ® @ ® ® @
O Type AT : Antenna @ Dimensions (L x W )| 3.2x 1.6 mm
® Material Code B @ Frequency Range 5R5=5500MHz

® Specification Code

HAA

® Packaging

T: Tape & Reel
B: Bulk

@ Soldering

=lead-containing
/LF=lead-free

Terminal Configuration

No.

Terminal Name

No.

Terminal Name

Feeding Point

NC




ACX

Advanced Ceramic X

Dimensions and Recommended PC Board Pattern

W [ ]

Unit : mm

v

L
Mark L w T a
Dimensions | 3.2:0.2 | 1.6+0.2 1.3+ 0.5:0.3

220, 6£0. 0.1/-0.2 0.

(a) Without Matching Circuits

(b) With Matching Circuits

(L

0.4

*Line width should be designed to match 502 characteristic impedance, depending on PCB

material and thickness.
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Advanced Ceramic X

ectrical Characteristics (T=25°C)

< Test Board

39.5mm

AR

Ground

50Q2 Feed Line

Matching Circuit

v
A
6.5mm Antenna
vl
33.5mm 6.5mm No Ground
“*Return Loss
(a) Without Matching Circuits (b) With Matching Circuits
i} ]
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Radiation Patterns

XY-VIXY-H

XY cut @5.5GHz

Vertical
K — — =Horizontal
- L — ag0°
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~ o / -
F e Ny
Y OO k
XY-cut scanning direction
XZ cut @5.5GHz
XZ-VIXZ-H Vertical
= = =Horizontal

~
’ / \
r - e e e (- - . - -
90° N 'ﬂ , 270°
~ / -
=~ — o - —.”
Z’OO

XZ-cut scanning direction

YZ-VIYZ-H

YZ cut @5.5GHz
Vertical
— — =Horizontal

YZ-cut scanning direction

Advanced Ceramic X

Advanced Ceramic X Corp.

16 Tzu Chiang Road, Hsinchu Industrial District Hsinchu Hsien 303, Taiwan

TEL:886-3-5987008 FAX:886-3-5987001
E-mail; acx@acxc.com.tw

http://www.acxc.com.tw



mailto:acx@acxc.com.tw

ACX

Advanced Ceramic X

Mechanical & Environmental Characteristics

Requirements

Procedure

1. No apparent damage
Solderabilit 2. More than 75% of the terminal |1. Preheat: 120+ 5°C
y electrode shall be covered with 2. Solder: 230+ 5°C for 5+ 1 sec
new solder
1. One cycle/ step 1: 85 +5°C for 20sec
Thermal shock |1. No apparent damage step 2: -40 + 3°C for 20sec
(Temperature |2. Fulfill the electrical specification|2. Cycle time: 30min
Cycle) after test 3. No. of cycles: 100
4. Recovery: 1-2hrs
. [0}
1. No apparent damage ; Eeurgﬂgs_tuzrigﬁéz c
Heat Resistance [2. Fulfill the electrical specification 3' Recover. : 1-_2hrs
after test ' y:
1. No apparent damage 1. Temperature: -40°+ 5°C
Low Temperature |, - ¢ il the electrical specification|2. Duration: 24 +2hrs
Resistance
after test 3. Recovery: 1-2hrs
1. Temperature: 85+ 2°C
Humidity No apparentdamage 5"\ v 8006 ~ 85% RH
. Fulfill the electrical specification S
Resistance 3. Duration: 1000+48hrs
after test ;
4. Recovery: 1-2hrs
1. Solder specimen onto test jig.
Soldering strength 1. 9.8N minimum 2. Apply push force at 0.5mm/s until electrode pads are
(Push strength) |7 ™ peeled off or ceramic are broken. Pushing force is
applied to longitude direction
1. Solder specimen onto test jig (FR4, 0.8mm) using
the recommend soldering profile.
2. Apply a bending force of 2mm deflection
Pressure Rod
Deflection 1. No apparent damage .
(Bending) 2. Fulfill the electrical specification R230 ~
I |
le—— Sl
90mm
1. Dropped onto hard wood from height of 50 cm for 3
Drop Shock |1. No apparent damage times ; each x,y and z direction except terminal

direction




ACX

Advanced Ceramic X

Typical Soldering Profile
“Typical Soldering Profile for Lead-free Process

Flow Soldering : Reflow Soldering :
& &
o o
=]
& [ &
o} | o}
o ' o *
& | ! ! £ ! !
F ! ! ! F ! !
! ! ! i !
i | ! i i
| ! ! | i
Pre-heating | | le—! Time (s.) Pre-heating ! ! Time (s.)
! ! 20s. ! ! 30s.
60s, min. 60s, min.
The sample must be pre-heated before soldering .The temperature difference between preheating and
soldering must be within 150
Notes

“+The contents of this data sheet are subject to change without notice. Please confirm the specifications and
delivery conditions when placing your order.



Taping Specifications
«+Tape Dimensions (Unit: mm)

ACX

Advanced Ceramic X

$1.55 +0.05 A
W@t -
D 175£01 Type | A A B © D t T
_ e
_ 5£01 40+ | 4.0t | 1.9+ | 3.5+ | 2.0+ | 0.20+ | Max.
c L A 1 8216 | 41 | 01 | 01 | 01 | 01 | 005 | 14
\ 40+ | 4.0t | 24+ | 55+ | 2.0+ | 0.20+ | Max.
’L 16+0.2 5020 0.1 0.1 0.1 0.1 01 | 005 | 14
= B A 40+ | 40+ | 24+ | 73: | 2.0+ | 0.22¢ | Max.
T 70201 o1 | 01| o1 | 01 | 01 | 005 155
8.0+ | 4.0t |3.75¢|7.85¢ | 2.0+ | 0.30t | Max.
76351 41 | 01 | 01 | 01 | 01 | 005 1.40
40+ | 4.0+ | 1.85+ | 8.70+ | 2.0+ | 0.25+ | Max.
8516 | 0.1 01 | 01 01 | 01 | 005 | 140
40t | 40t | 23t | 97t | 2.0+ | 0.22¢ | Max.
9520 | 01 | 01 | 01 | 01 | 01 | 005 | 145
8.0+ | 4.0+ | 3.35¢|10.35| 2.0+ | 0.25¢+ | Max.
RI3O| o1 | 01 | o1 | 201 | 01 | o005 1.40
sQuantity
Type 3216 5020 7020 7635 8516 9520 R130
Quantity
3,000pcs 2,000 1,000 pcs | 1,000 pcs 1000pcs 1,000 pcs | 1,000 pcs
Iper reel
“*Reel Dimensions (Unit: mm) e14
D:21.8+0.8
. /ﬁ 178 £2.0 f
;\ 60+ 0.5
D:13.0£0.3
20205 ﬁHT 16.7+0.3
Label: Customer’s Name, ACX P/N, Q'ty, Date, ACX Corp. 195
«+Leader and Trailer Tape (Plastic material)
Trailer End Leader End
PRI — O 0 0) \—- oooco ------------------- O O ¢

-------------- ;SO

Trailer (80mm min.)

[
a

yver Tape

+Peel-off Force

Peeling Direction
<107

Peel-off force should be in the range of 0.1 — 0.6 N at a peel-off speed of 30010 mm/min .

Carrier Tape

60mm min.

< Empty Compartments with > | .Cover Tape Only »

Cover Tape (80mm min.)




ACX

++Storage Conditions Advanced Ceramic X
(1) Temperature: 15 ~35 , relative humidity (RH): 45~75%.
(2) Non-corrosive environment
(3) Products should be used within six months of receipt.

Notes

++The contents of this data sheet are subject to change without notice. Please confirm the specifications and
delivery conditions when placing your order.
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Product Hazardous Substance Report
Model Name:
Part Number: 11320Y11161A1

Date: IS
RoHS Directive 2011/65/EC & PFOS Dire
Item Part Number Description Component Suppliers SUPPLIER PN Weight (mg) | Sub-Item Sub-parts FUTRBE é!’t*."ff‘&':ﬁ?_f‘] VE: &t ek b2y =4 Effective date
HE! bk ﬁlh 1] Ry & tFlWﬁ‘liﬁﬁ?;‘]W FHEE  [57BE ¥ Homogeneous Material Uik 1]5'%&':3?%[ 245) If the plating layer exist or p=E rr f,é* ¥ 1,000 | 100 | 1,000
HET SYREV I8 SHE & The color of raw material not?(Y/N)/If yes, please describe the | HtEi(mg) Pb cd Hg
(Required for plastic, ink and paint) material of the plating layer ﬁ‘, & ﬁ&
. 2013/6/7
1. C NA N 20.026 57,400 N.D N.D
. eramic 2013/6/3
Chip Antenna AT3216- .
R :
11320Y11161A1 BSRSHAAT/LF Fik A (ACX) AT3216-BSRSHAAT/LF 22.096
2. Termination Plating NA Y(Ni/ Sn) 2.070 2013/5/21 N.D N.D N.D




REACH Regulation (EC) No 1907/2006

Halogen Free IEC 61249-2-21

«ctive 2006/122/EC
Control Substance; mg/kg=ppm Analysis report No. Laboratory Test Material Declaration/ Py (557 kA Contanted |Candidate List SVHC 1500ppm Laboratory Test Material ﬁpjpﬁf
1,000 | 1,000 | 1,000 Concerned ’E!ﬁil‘,';’}ﬁ%ﬁ 75 | Report (Hyperlink) | Exception Declaration TR/ HP i%/["ﬁ?ﬂ Substance | Update Date | Contanted List| Concerned Report (Hyperlink) | Declaration Remark
Cr+6 PBB | PBDE |HBCCD| DEHP | BBP | DBP | PFOA | PFOS 51z A g ?ﬂ’?j‘;‘q’f,ﬁ,ﬁi}éﬁf;‘( & EE (%) of SVHC by (Hyperlink) cl Br | 5= AEEIG (98 | (Hyperlink)
+ gt SFE = @B yperinig P o FE | PR
Al203 42.82%
E_2013,558%0.4 Pb compounds 8.56%
CE/2013/55890 N
N.D N.D N.D - - - - N.D N.D Sio2 40.54% N 18/06/2012 - N.D N.D
CE/2013/52137A ' i ° /06/
Cao 4.26%
CE_2013_52137A.
Ag 3.83% odi
Ag 65.14%
) CE/2013/55138 =T ®
Negative| N.D N.D - - - - N.D N.D CE/2013/52137A 205 18 Ni 11.62% No 18/06/2012 - N.D N.D
Sn 23.24%




Poroowv 5 5 A% R
o RO TR Rk | RREE | R
A1203 38.80%
Pb compounds 7.76%
Ceramic Powder 90.63% Si102 36.74%
CaO 3.86%
Ag 3.47%
) Ag 6.10%
Termination e Y Ni 1.09%
plating S 2.18%




PRy 53 75 Mk

L 3E 1 —
AC

£ E’l‘?’:ﬂi{ b ; e .
e wprern | gen) | sic | ko | | ISR | epe Ronswissam i PR 51
(PBDEs)
EU RoHS (2002/95/EC) Exemption 7(c)-1
Electrical and electronic components
Ceramic | 57400 | N.D N.D N.D N.D N.D CE/2013/55890 2013/6/7 [ ‘ead!in a glass or ceramic other
an dielectric ceramic in capacitors, e.g.
piezoelectronic devices, or in a glass or
ceramic matrix compound.
AT3216-B5R5HAAT/LF
11320Y11161A1
Termination N.D N.D N.D N.D N.D N.D CE/2013/52138 2013/5/21
E%E:lr*s #ﬂ@’m‘f Bi fﬁ ETGILIRONSTHIELE 4 b1 17 RO (11,56 M My A B A1l
/%;T__l:[ FIF 1{/ [FJ{—%I—L ﬁFJ 'E[E\)ﬁ/‘,

2.3 P ““IRoHSfHJLIEI TRl e R i

i

VRS 75 RLROHSH o % o




Classification Restricts Substances AMIT Standard [,TEJHE‘E
{79 (Exception):
LS 7 e (s B
Lead S
(Lead £‘E‘MI Pb 800ppm BRI
C d it 2% 2 :0.35%(3500ppm)
ompounds) 311 :040%(4000ppm)
4.5 i 1 £ :4%(40000ppm)
Cadmium o,
Heavy metels | (Cpdminm | 2 7;'3' d 80ppm
(Fr= ) Compounds) I &
Mercury =
(Mercury oz ;J Hg 800ppm
Compounds) fl
T
Hexavalent | ., 11! +6
Chromiom | 20| " S00ppm
it
= 5{5%; Ci2Hio
Bromided PBBs W XBrxXO 800ppm
organic (X=1~10)
compounds (7% , ]
£ §+ PBDEs | mg- | CrHR
i s | XBrXO 800ppm
PBDOs Bk
(X=1~10)
Hja;yFmetals Pb+Cd+Hg +€v,ﬁ+ PbeCd+H fA" ;R«jsg . TX‘%F{ . qaziu TR -
(fjll" ETF) + Cr+6 = _|_—f IIT] g+ Cr*e S ES ~ AT - 7“F[
(applicable to (applicable F ) fp . 80ppm(Cd <5 ppm) label Tray I AR
packaging(Wht | to i f’* N DL F A
™)) packaging) (EEL I IR A ﬁ*'ﬁﬂ““ P -




Advanced Ceramic X Corporation
16 Tzu Chiang Road, Hsinchu Industrial District

ACX
Hsinchu Hsien, Taiwan 303 R.O.C.

TEL @ 886-3-598-7008 FAX : 886-3-598-7001 e-mail: acxcgraeac.com tw

Guarantee letter

We, Advanced Ceramic X (ACX) Corporation, are hereby warrants and guarantee that
ACX products fully comply with the international specification set froth herein ( i.e.
IEC61249-2-21).Total Br < 900 PPM,Total C1 <900 PPM , Br+Cl < 1500 PPM.

ACX P/N: AT3216-BSRSHAAT/LFE

Company : 24#&EF 1 ¥ #A FRa3d Advanced Ceramic X Corporation

Title :'QM Director

Signed by 7‘4% ag"lu
Date : 2013/7/15




& Advanced Ceramic X Corporation
A cx 16 Tzu Chiang Road, Hsinchu Industrial District
e R S Hsinchu Hsien, Taiwan 303 R.0.C.

TEL : 886-3-398-7008 FAX : 886-3-598-7001 e-mail: gexcie acxe.com.iw

Guarantee letter regarding substances included in materials

Our company hereby guarantees that we will meet the requirements of EU RoHS to ban all
environment-related substances included in the materials (including attachments, packages, and all the
matters delivered with the materials).

The observable scope of the environment-related substances would include the following substances.

This guarantee letter covers following product: AT3216-BSRSHAAT/LF

[Environment-related Substance to be Controlled]

The names of the substances

Cadmium and cadmium compounds

Lead and lead compounds

Mercury and mercury compounds

| RoHS
Hexavalent chromium compounds

| Polybrominated biphenyls (PBB)

Polybrominated biphenyl ethers (PBDE)

s%Full fill RoHS requirement. The lead contained in ACX product is exempted from the requirement of
ROHS.

7(¢)-1 Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic
in capacitors, e.g. piezoelectronic devices, or in a glass or ceramic matrix compound

Company : H4&EF T ¥ MM A 38 Advanced Ceramic X Corporation

Lo

Title -+ QM Director
Signed by : )Olm% fvg-
Date :2013/7115
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¥ Bl Fl ?E%%?}(APPROVAL SHEET)f}=1, ZEJﬁ:‘_tF'EJJ‘P‘ EYE Elj?ﬁ :
W 1 T R[BE(AMIT PIN)
W2 - R R U B 5’?:(Part NO, Internal code)
R 71_&?%"1”? v |7F~F‘\E§J‘F*'TU RGN A ~ B~ Cor 1~ 2~ 3) > 70 P B AR
W4 & ((/[Wﬁ e /**FI )
i BRIV E 8 i) S SR TR
% f '%@(Spemﬁcatlon Index)
1>~ tﬂ*ﬁ(speciﬁcation)
N> q%ﬂ']?'l(mechanical drawing) ( 7 &/ ﬁi’ﬁﬂ%‘wf&'lﬁjljlj@ S (R ~ BIBF ~ date code)FFH )
N3 ﬁ?ﬁﬂi& ¢ (Performance Test Report)
. a~ 'y jré@ ]E‘[J T [(Rehablhty Test Report)(shielding case ~ 9} & connector EH=E
%F Fj‘iﬁ’ F[T”Fﬂ—lﬁ)
[ N fﬁ? SRR i&r  (performance report)(—~abk ~ ’F‘ﬁ%)
W4 cuéft“b:“(Packing information) (& - ET ~ ABIPR]E data sheet =IZIFHH T
%T’Hf’/f fEH D
[1 5 ~ SEIEVE Y7 (Thermal Profile) » 2R — PIffR GHEFE = ~ B [F- %—;ﬁjﬁbﬂfﬁ)

CEE' 6 £2515 PCB g FiH i)
(16~ 9™ % PCB f ﬂ’%ﬁ RIRF FL '/T?Eﬁ K, % PCB ey [ 1% ﬁ?ﬂﬂ%ﬁf['i
[Ja~3 3~ o=hb PAD%HV B TR A,
(] b~ "4 ﬁyr (microdection report) k=5 4
e~ f‘i'ﬁ“ﬂ?f | (impedance report) & [I= i
[Jd-~ Fﬁ#“ LT AR
[ ]e-~ Eﬂl)ﬁg‘“ﬁjz—\ Jp[ﬁlbﬁﬁ@gjﬁl
D f ~ PCB [ifif} [T”]Lfﬁ‘?ﬁﬂ:‘ Jf{
~ PR W UL 2 FL«EEJ
D h GERBER DRAWING
i~ Sl
B 7 - RoHS A F(GipITHH " ¥ RoHS Fﬂﬁg 1 A4 _for FF TR (Excel )"
f’i@'ﬁﬁf“]?ﬁ'ﬁ f?’]“%ﬁgﬁﬁ‘i L ﬁﬁ‘%iTF&lE'fJ’?ﬁl@l » TAYEI= f%ﬁfﬁ'?ﬁﬂﬁ%ﬁﬁﬁ?i
B2 Excel ftFl1 - )
i
e [ ?’*ﬂﬁ?ﬁ‘% H%%“?' rij_ﬁiﬁ?iﬁﬁf AMIT %ﬁr%ﬁi ﬁﬁ? ’ “bﬁ’%fqy’é&’%ﬁﬂ@ °
P Lﬁqﬁ?ﬁﬁ lfﬂjﬁnﬂﬁ[ﬁ AMIT RoHS & 3@*%& » Excel File -
% ﬁ%?ﬁ“@ Check List 7|l =FIE " ﬁd{ﬁﬁ [Eﬁer.ﬁi?ﬂigﬁhﬂ}w RS
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Advance Multimedia Internet Technology Inc.
REMEAREREE

Guarantee of Hazardouns Substances

B % 4 4% (Supplier’s Name) : J 68 Hk A R4 8
AN ARG FERESASARBHARADNESBRUATA LA
EHEREGER > ERNETARA BRI
We warrant that all the products supplied to Advance Multimedia Internet
Technology Inc. satisfy the following threshold requirements concerning
hazardous substances, and the use of these substances used in the production of
supplied products are in compliance with such threshold requirements:

BEWELE Name of hazardous .| FEESFHROESHE | SONY $8-00259(F
substance 1 PR (limit for EfE
RoHS) (limit for SONY
ppm (mg/kg) -00259)
ppm (mg/ka)
=R HEAY | Cadmium and its compounds | 80 Solder:7Sppm | Plastics/Wire
(Cd) Sppm
Seolder:20ppm
ST HIEA® | Lead and its compounds (Ph) | 800 Plastic/Painting/W
*#ffl(steel) 3500 ire 100ppm
*§2 (aluminum) 4000

*if(copper) 4%

Solder:1000ppm

REHESY Mercury and its compounds | 800 0
(Hg)
g E RS | Chromium VI aléd its 800 0
*
{2 compounds (Cr )
%5 I##(PBB) | Polybrominated Biphenyls 300 0 -
(PBB) E
R AR Polybromodipheny] ether 800 0 |
(PBDE)
%§+§S+ﬁ+j"\'ﬁf{ Cd+ Pb+ Het Fnas Packaging: 80 Packaging: 100
&
FrATez i R i SRR S LU T AUE
KEEEEY Mercury and its SPPM 5PPM
compounds (Hg) 25mg/cell 1 PPM (fitrpEE A
A9 8 Y B TR
i)
HREES? | Cadmium and its compounds | 250PPM 0
(Cd)
R HIESY Lead and its compounds (Pb) | 4,000PPM ; 4 000PPM

FFE A B 5 BB ROIIS Homogenoussy € & 4 AERH
Entire Specimen shail be follow the destruct testing of RollS Homogenous.




Advance Multimedia Internet Technology Inc.

S B AR 0 B2006 501 AOLB e > R AEFE MK R ERLTH
% 1 54 RoHS % Sony SS-002598 £ EHHRE B K24 EHE -

We also warrant that the products listed hereafter, which will be supplied to Advance
Multinedia Internet Technology Inc. (Amit)

from 2006/01/01, satisfy RoHS and/or Sony SS-00259 requirements concerning
hazardous substances,

M AN ER LERMELE  RMEARLEH— MR R AR A0 HARE—-
mEE PABEHEELBAELN—ER -

We shall pay to Amit all damages and costs including, but not limited to,
reasonable attorneys' fees, damage awards, payments to settle claims, and the cost of
Amit internabresources handling such matters if the parts delivered to Amit failed
to meet the abovementioned requirements.

MHEANTRHERIRGFUTE YA Y R RS BFEHRY TS
SEYE , RAREH FATEE  FAREBHZRARS  HERDNTLFR
FLEARRE  BTAERDTRLEL—RR (LETRARHNBA  H4)55
# 0 5 ERHBITRLG RN E R0, 0007 - T
We shall propose again that the examining report supports Amit to be keep for -
reference on the “Environmental management material “,if the product design
change involve material or process or manufacture place : if not provide any

testing report ,but discovered by AMIT or AMIT’s customers ,shall be share thé’@%
full expenses cause by the said issue (including but no limited of testing expens@ul
lose ) ,but shall addition pay in the amount of NTD 100,000 for penalty.

==

R B R 4 8 (RoHS) H(SS-00259) » A% B4R/ ERT -
The following label (please check the appropriate box) will be used for the of
shipping RoHS and/or Sony $$-00259 compliant parts on their internal and
external packaging:

(HEAERRENARASNZRAERTwT !
[ JAmit’s label:




26mmx26mm 4% % & F
LEFRRRRRFEFERGARAE » R T -
[ 1Our own label:

MKAREETHED AN FRFEEIREAFOLAEABREH BAS
Please sign and return this Guarantee Form back to Amit.

23 %4&(Company Name) : & & AHLUR G A R4 7

B 3 B & (Date):  2007/06/26
f& % A4r % (Authorized Signature):

/A8 % (Supplier’s Company Stamp): SmE

P

F 43k 1-QC-052 Rev-02



SGS

Test Re port No. : CE/2013/55889 Date : 2013/06/07 Page: 1 of 7

ADVANCED CERAMIC X (ACX) CORPORATION 0O O A
16, TZU CHIANG ROAD, HSINCHU INDUSTRIAL DISTRICT, HSINCHU HSIEN, TAIWAN 303

The following sample(s) was/were submitted and identified by/on behalf of the applicant as :

Sample Submitted By : ADVANCED CERAMIC X (ACX) CORPORATION
Sample Description : MULTILAYER LTCC-L COMPONENTS (CERAMIC BODY)
Style/ltem No. : AD SERIES, AT SERIES, BD SERIES, BF SERIES, BL SERIES, BM SERIES,

BW SERIES, CD SERIES, CF SERIES, CP SERIES, DM SERIES, DP SERIES,
DS SERIES, EF SERIES, ES SERIES, FA SERIES, FB SERIES, FD SERIES,
FM SERIES, GS SERIES, HI SERIES, HF SERIES, HM SERIES, HS SERIES,
LF SERIES, OM SERIES, OS SERIES, PD SERIES, NF SERIES, QS SERIES,
SF SERIES, TS SERIES, TP SERIES, LTCC SUBSTRATES

Sample Receiving Date : 2013/05/31

Testing Period : 2013/05/31 TO 2013/06/07

Test Requested : (1) As specified by client, with reference to RoHS Directive 2011/65/EU Annex Il to
determine Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs contents in the submitted
sample.

(2) As specified by client, to test Halogen-Fluorine, Chlorine, Bromine, lodine
contents in the submitted sample.

Test Method : Please refer to next page(s).

Test Result(s) : Please refer to next page(s).

Chemlcal Laho atory — Taipei
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Test Result(s)
PART NAME No.1 :  MULTILAYER LTCC-L COMPONENTS (CERAMIC BODY)
Test Item(s) Unit Method MDL Rﬁj_‘;"
Cadmium (Cd) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Lead (Pb) mg/kg [With reference to IEC 62321: 2008 and 2 9
performed by ICP-AES.
Mercury (Hg) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Hexavalent Chromium Cr(VI) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by UV-VIS.
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl markg With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodiphenyl ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.
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Test Item(s) Unit Method MDL Result

No.1

Halogen

Halogen-Fluorine (F) 50 n.d.

(CAS No.: 14762-94-8)

Halogen-Chlorine (ClI) 50 n.d.

(CAS No.: 22537-15-1) kg |With reference to BS EN 14582:2007.

Halogen-Bromine (Br) maikg Analysis was performed by IC. 50 n.d.

(CAS No.: 10097-32-2)

Halogen-lodine (1) 50 n.d.

(CAS No.: 14362-44-8)

Note :
1. mg/kg = ppm ; 0.1wt% = 1000ppm
2. n.d. = Not Detected

3. MDL = Method Detection Limit

4

- " = Not Regulated
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr** test method excluded )

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation

Y
Sample Measurement Cré*
Pb-Cd Hg (Note**)
Y Y Y
depended on different sample
material (as below table) HNOs/HCI/HF digestion reagent
A\ 4 y A\ 4
Filtration Heat to appropriate
temperature to extract
. Residue v
Solution
A 4 Cool, filter digestate
" 1) Alkali FU.SiOI’l through filter
l 2) HCl to dissolve 3
| ICP-AES | Add diphenyl-carbazide for
Sample Material Digestion Acid color development
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0O, v
Glass HNO3/HF measure the absorbance
Gold, platinum, palladium, ceramic | Aqua regia at 540 nm by UV-VIS
Silver HNO3;
Plastic H.SO,, H20,, HNO;, HCI
Others Added appropriate reagent to total
digestion

Note** : (1) For non-metallic material, add alkaline digestion reagent and heat to 90~95C.
(2) For metallic material, add pure water and heat to boiling.
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PBB/PBDE analytical FLOW CHART

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample

Optional screen process =ss=

Confirmation process — -p i
Sample pretreatment

v

| ] n

. Screen analysis -

| ] n

o

.IIIIIIIIIIIIIIIIIIIIIIIIIIIII
v

Sample extraction/
Soxhlet method
|
v

Concentrate/Dilute
Extracted solution
|
v
Filter
|
v
Analysis by GC/MS

I
v

Issue Report
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Analytical flow chart of halogen content

B Name of the person who made measurement: Rita Chen
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A\ 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

'

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

CE/2013/55889

ISGSE13558890101)

** End of Report **
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