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AT8010 Series

Multilayer Chip Antenna

Features

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

% Wide bandwidth

¢ ROHS compliant

Applications

%2.4GHz WLAN, Home RF, Bluetooth
Modules, etc.

Specifications

ACX

Advanced Ceramic X

OPpErEig Peak Gain Avera i
ge Gain
Part Number Frtilt\q/lLll_'le)\cy (dBi typ.) (dBi typ.) VSWR Impedance
AT8010
'EJROHAA_ | 2400-2500 | 25 (XZ-V) | 0.5 (XZ-V) 2 max. 50 Q
Q'ty/Reel (pcs) 11,000 pcs
Operating Temperature Range :-40 ~ +85°C
Storage Temperature Range : +5 ~ +35 °C, Humidity 45~75%RH
Storage Period : 12 months max.
Power Capacity : 2W max.
Part Number
AT 8010 - E 2R9 HAA O /F
O, @ ® @ ® ® @
@ Type AT : Antenna @ Dimensions (L x W) 8.0 x 1.0 mm
® Material Code E @ Initial center frequency | 2R9=2900MHz
- : T: Tape & Reel
® Specification Code HAA ® Packaging ,
B: Bulk
@ Soldering /LF=lead-free

Terminal Configuration

@
= @

Terminal Name No. Terminal Name
Feeding Point @ NC
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ACX

Advanced Ceramic X

Dimensions and Recommended PC Board Pattern

Unit : mm
al
- =
] B o—r
< > |' 'l
L a2
Mark L W T al a2

Dimensions 8.0%0.2 1.040.2 1.040.2 0.5%0.2 1.010.2

The Recommended PC Board layout — Type A
“With Matching Circuits (Unit in mm)

Ground

No Ground

(Matching circuit and component values will be different, depending on PCB layout)

*Line width should be designed to match 50Q characteristic impedance, depending on PCB material and
thickness.
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ACX

Advanced Ceramic X

Typical Electrical Characteristics (T=25°C)

< Test Board — Type A (Unit in mm)

ntenna

No Ground

o
»

40 12

s*Return Loss / With Matching Circuits

dBS(1,13)

N

-20
-30

-40

ml
freq=2.180CH=
dB(S(1,1 1 =-10 306

/ m2
freq=3.1400Hz

dBIS(1,1)=-10 280

3 m3
freq=2.450CH=
dB(S(1,111=-25 619

freq, CHz

AT8010-E2ROHAAT/LF REV:2 PAGE:3/11



++Radiation Patterns

XY-VIXY-H XY cut @2.45GHz
Vertical
Z Horizontal
|
7’ ° S
20° '~ ’ s 270°
~ o -

o  XY-cut scanning direction

ACX

Advanced Ceramic X

s0_~ s B B = 20

s, 2\ 1 - 45

XZ-VIXZ-H XZ cut @2.45GHz
Vertical
Horizontal
X
l 0
- 1 7 =80 ~
/7 7/ N\
AT T e
90 S ~ L 4 - - 7
° F=—= "
Z Q°
XZ-cut scanning direction
YZ cut @2.45GH
YZ-VIYZ-H - VerticalZ
Horizontal
X
|
- -— _I - ;—1801
’ / S
C————@————— N Y
o /7 7/ 0
90 ~ ~o_ s - - 270
Z Q°

YZ-cut scanning direction

AT8010-E2RIHAAT/LF
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ACX

Advanced Ceramic X

The Recommended PC Board layout — Type B

<With Matching Circuits (Unit in mm)
No Ground

Ground

(Matching circuit and component values will be different, depending on PCB layout)

*Line width should be designed to match 50Q characteristic impedance, depending on PCB material and
thickness.
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Typical Electrical Characteristics (T=25°C)

< Test Board — Type B (Unit in mm)

ACX

Advanced Ceramic X

No Ground

s*Return Loss / With Matching Circuits

dB(S(1,1))

104
204

-30-

m
freq==2.360GHzZ

\inf

dB(S(1,1)=-10.052|

2
freq=2.245GHz

dB(S(1,1)=-10.236]

M3
freq=2 430GHz
dB(S(1,11)=-32.746

freq, GHz
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++Radiation Patterns

XY-VIXY-H XY cut @2.45GHz
Vertical
Z Horizontal
|
7’ ° S
20° '~ ’ s 270°
~ o -

o  XY-cut scanning direction

s,

ACX

Advanced Ceramic X

aw‘._‘..._ N ._‘....w

45

35— 18
o~ T

XZ-VIXZ-H XZ cut @2.45GHz
Vertical
Horizontal
X
l 0
- 1 7 =80 ~
/7 7/ N\
AT T e
90 S ~ L 4 - - 7
° F=—= "
Z Q°
XZ-cut scanning direction
YZ cut @2.45GH
YZ-VIYZ-H - VerticalZ
Horizontal
X
|
_-—" i ;—1801
’ / S
C————@————— N Y
o /7 7/ 0
90 ~ ~o_ s - - 270
Z Q°

YZ-cut scanning direction

s,

M5 18
0 | N T30

45
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ACX

Advanced Ceramic X
Taping Specifications
«+Tape & Reel Dimensions (Unit: mm) vs. Quantity (pcs)

A
1.75+0.1
D
B A I S R A
HENARRR |
; I | | \
\
-
T B A
EMBOSS
TAPE
Type A A B C D E F T Quantity/per reel | Tape material
40+ | 4.0+ | 1.3+ | 835+ | 2.0+ | 7.5+ | 16.0+ | 1.15+¢ Plastic
AT8010 1,000pcs
0.1 0.1 0.1 0.1 0.05 0.1 0.1 0.1 (Embossed)

“*Reel Dimensions (Unit: mm)

A W4
il

T' Label: Customer’s Name,
w2 w3
ACX P/N, Q'ty, Date,

2S ;\_ ACX Corp.
13,5105
A 4 -’
2.3 W5

0.5

Type W2 w3 W4 W5

AT8010 178+1 60+1 1.4+0.2 17+0.5

s+Leader and Trailer Tape (Plastic material)
Leader End

Trailer (160 mm m”ﬁ Empty Compartments with Cover Tape (500 mm min.)
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ACX

Advanced Ceramic X

+»+Peel-off Force

Top Cover Tape
Peeling Direction

Carrier Tape

C

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

“+Storage Conditions
(1) Temperature: 15 ~35°C, relative humidity (RH): 45~75%.
(2) Non-corrosive environment.

Notes

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

AT8010-E2RIHAAT/LF REV:2 PAGE:9/11



Mechanical & Environmental Characteristics

ACX

Advanced Ceramic X

Thermal shock

(Temperature Cycle)

No apparent damage
Fulfill the electrical specification

after test

Item Requirements Procedure
No apparent damage
. More than 95% of the terminal |1. Preheat: 120+ 5°C
Solderability )
electrode shall be covered with [2.  Solder: 245+ 5°C for 5+ 1 sec
new solder
) 1. Solder specimen onto test jig.
Soldering strength ]
- o 2. Apply push force at 0.5mm/s until electrode pads are
(Termination 1kg minimum ) ) .
) peeled off or ceramic are broken. Pushing force is
Adhesion) ) ) o
applied to longitude direction
1. Solder specimen onto test jig (FR4, 0.8mm) using
the recommend soldering profile.
2. Apply a bending force of 1 mm deflection.
Ist Pressure Rod
R230 @
Deflection 1. No apparent damage ™
Substrate Bendin | |
( 9) O T O
90mm
1. Temperature: 85+ 2°C
o No apparent damage o
Heat/Humidity ) ) 2. Humidity: 90% ~ 95% RH
) Fulfill the electrical specification )
Resistance 3. Duration: 1000+48hrs
after test
4. Recovery: 1-2hrs
1. One cycle/step 1 : 125 + 5°C for 30 min

. No of cycles : 100

. Recovery:1-2 hrs

step 2 : - 40 £ 5°C for 30 min

Low Temperature

Resistance

No apparent damage
Fulfill the electrical specification

after test

NI NN

Temperature: -40°+ 5°C
Duration: 500 +24hrs

Recovery: 1-2hrs

AT8010-E2RIHAAT/LF REV:2 PAGE:10/11



ACX

Advanced Ceramic X

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

Reflow Soldering :

Temperature (°C)

Time (s.)

Pre-heating

-
™ 60-180s

60-150s.

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

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://lwww.acxc.com.tw
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Intertek

Total Quality. Assured.

Test Report

Number : TWNC00655432

Applicant: Advanced Ceramic X Corporation Date : Dec 08, 2017
No. 16, Tzu Chiang Road,
Hsinchu Industrial District,
Hsinchu Hsien, Taiwan

Sample Description:

One (1) group of submitted samples said to be :

Sample Description : MULTILAYER LTCC-E COMPONENTS

Style / Item No. : AD SERIES, ADR SERIES, AF SERIES, AM SERIES, AT SERIES, ATR SERIES, AWR SERIES,
BD SERIES, BF SERIES, BL SERIES, BM SERIES, BW SERIES, CB SERIES, CD SERIES,
CF SERIES, CP SERIES, CM SERIES, CS SERIES, DB SERIES, DF SERIES, DM SERIES,
DP SERIES, DS SERIES, EF SERIES, ES SERIES, FA SERIES, FB SERIES, FD SERIES,
FM SERIES, FS SERIES, GS SERIES, HI SERIES, HF SERIES, HM SERIES, HS SERIES,
KS SERIES, MS SERIES, NS SERIES, LF SERIES, OM SERIES, OS SERIES, PA SERIES,
PD SERIES, PY SERIES, PZ SERIES, NF SERIES, QS SERIES, S SERIES, SF SERIES,
SFR SERIES, TS SERIES, TP SERIES, LTCC SUBSTRATES

Date Sample Received : Nov 30, 2017

Date Test Started : Nov 30, 2017

Test Conducted:
As requested by the applicant, for details please refer to attached pages.

Authorized by:
On Behalf of Intertek Testing Servicp&st: /o
Taiwan Limited

4

Matt Wang
Sr. Manager
TR page 1 of 9
Intertek Testing Services Taiwan Ltd. 8F., No. 423, Ruiguang Rd., Neihu District,  Tel: (+886-2) 6602-2888 - 2797-8885 m
2B NBREBRBERAT Taipei, 11492, Taiwan, R.O.C. Fax: (+886-2) 6602-2420

11492 At TR B8 423 4% 8 12 www.intertek-twn.com




INtertek

Total Quality. Assured.

Number TWNC00655432
Test Conducted :
Test Result Summary:
Result
Test Item Unit Test Method White electronic RL
component (mixed all
parts)
Heavy Metal
With reference to IEC 62321-
. 5: 2013, by microwave or acid
Cadmium (Cd) Content ppm digestion and determined by ND 2
ICP-OES.
With reference to IEC 62321-
5: 2013, by microwave or acid
Lead (Pb) Content ppm digestion and determined by ND 2
ICP-OES.
With reference to IEC 62321-
4: 2013+AMD1: 2017, by
Mercury (Hg) Content PPM | microwave or acid digestion ND 2
and determined by ICP-OES.
With reference to IEC 62321-
7-2: 2017, organic solvent was
used to dissolve or swell
Chromium VI (Cr®*) Content ppm | sample matrix, followed by ND 8
alkaline digestion and
determined by UV-Vis
Spectrophotometer.
Polybrominated Biphenyls (PBBs)
Monobrominated Biphenyls
(MonoBB) ppm ND >
Dibrominated Biphenyls
(DIBB) ppm ND 5
Tribrominated Biphenyls
(TriBB) ppm ND >
'(I'_Ig;?:é%Tmated Biphenyls ppm ND 5
- - With reference to IEC 62321-
Pentabrominated Biphenyls . .
ppm | 6: 2015, by solvent extraction ND 5
(PentaBB) .
Hexabrominated Biphenvl and determined by GC-MS and
exabrominated Biphenyls ppm | further HPLC-DAD confirmation ND 5
(HexaBB)
- - when necessary.
Heptabrominated Biphenyls m ND 5
(HeptaBB) PP
Octabrominated Biphenyls
(OctaBB) ppm ND >
Nonabrominated Biphenyls
(NonaBB) ppm ND >
Decabrominated Biphenyl
(DecaBB) ppm ND >
AT AUAUNARO - Page 2 of 9

Intertek Testing Services Taiwan Ltd.

SENRRBROERAT

8F., No. 423, Ruiguang Rd., Neihu District,

Taipei, 11492, Taiwan, R.O.C.
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INtertek

Total Quality. Assured.

Number TWNC00655432
Test Conducted :
Result
Test Item Unit Test Method White electronic RL
component (mixed all
parts)
Polybrominated Diphenyl Ethers (PBDEs)
Monobrominated Diphenyl Ethers m ND 5
(MonoBDE) PP
Dibrominated Diphenyl Ethers
(DIBDE) ppm ND >
Tribrominated Diphenyl Ethers
(TriBDE) ppm ND >
'(I'_Igé;?:éoDng;nated Diphenyl Ethers ppm ND 5
. - With reference to IEC 62321-
Pentabrominated Diphenyl Ethers 6: 2015. by sol . ND 5
(PentaBDE) ppm : , by so vent extraction
Hexabrominated Diohenvl Ethers and determined by GC-MS and
HX I;DEI IPheny : ppm | further HPLC-DAD confirmation ND 5
(Hexa ). - when necessary.
Heptabrominated Diphenyl Ethers m ND 5
(HeptaBDE) PP
Octabrominated Diphenyl Ethers
(OctaBDE) ppm ND >
Nonabrominated Diphenyl Ethers
(NonaBDE) ppm ND >
Decabrominated Diphenyl Ether
(DecaBDE) ppm ND >
Phthalates
Di(2-ethylhexyl) Phthalate (DEHP) ppm ) ) ND 50
Dibutyl Phthalate (DBP) ppm | WVith reference to IEC 62321 ND 50
8:2017, by solvent extraction
Benzyl Butyl Phthalate (BBP) PPM | 21d determined by GC-MS ND 50
Diisobutyl Phthalate (DIBP) ppm ) ND 50
Halogen Content
Fluorine (F) ppm | With reference to EN _ ND 50
Chlorine (Cl) ppm 145822016 by combustion ND 50
Bromine (B bomb with oxygen and ND 50
ro.mme( r) PPM | determined by Ion
Iodine (I) PPM | Chromatography. ND 50
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg
ND = Not detected
RL = Reporting limit, quantitation limit of analyte in sample
Responsibility of Chemist: Pelny Hsiao/ Vita Fu
Date Sample Received Nov 30, 2017
Test Period Nov 30, 2017 to Dec 06, 2017
AT AUAUNARO - Page 3 of 9

Intertek Testing Services Taiwan Ltd.
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8F., No. 423, Ruiguang Rd., Neihu District,
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INtertek

Total Quality. Assured.
Test Conducted :

RoHS Limit

Number

Restricted Substances

Limits

Cadmium (Cd) content

0.01% (100ppm)

Lead (Pb) content

0.1% (1000ppm)

Mercury (Hg) content

0.1% (1000ppm)

Chromium VI (Cr®*) content

0.1% (1000ppm)

Polybrominated Biphenyls (PBBs)

0.1% (1000ppm)

Polybrominated Diphenyl Ethers (PBDEs)

0.1% (1000ppm)

Di(2-ethylhexyl) Phthalate (DEHP)

0.1% (1000ppm)

Dibutyl Phthalate (DBP)

0.1% (1000ppm)

Benzyl Butyl Phthalate (BBP)

0.1% (1000ppm)

Diisobutyl Phthalate (DIBP)

0.1% (1000ppm)

The limits were quoted from Annex II of 2011/65/EU and Amendment (EU) 2015/863 for homogeneous material.

TWNC00655432

Intertek Testing Services Taiwan Ltd. 8F., No. 423, Ruiguang Rd., Neihu District,
Taipei, 11492, Taiwan, R.O.C.

SENRRBROERAT

11492 Bt RHEIR L EE 423 4 8 1
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INtertek

Total Quality. Assured.

Test Conducted :

Measurement Flowchart:

Test for Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Content
Reference Standard : Cd/Pb: IEC 62321-5:2013; Hg: IEC 62321-4:2013+AMD1:2017;

Number

Chromium (VI): IEC 62321-7-1:2015 (boiling water extraction);
Chromium (VI): IEC 62321-7-2:2017 (solvent and alkaline extraction);
PBBs/PBDEs: IEC 62321-6:2015

TWNC00655432

Cd/Pb/Hg

Sampling
v v
Cré*
Polymers /
Metal Electronics

v

For different material,
digest the sample with
appropriate acid"™

v

v

Confirm the tested
samples are totally
dissolved

50cm? sample, boiling
water extraction

v

Weigh a sample

Insoluble/
unknown

Soluble polymers

v

polymers
| and electronics

v

Cool and filter the
extract

v

v

Add NMP, ultrasonic
extraction

Make up with deionized
water

v

Add toluene and
digestion solution

v

v

v

( Analyzed by ICP-OES )

Make up with deionized
water and add
diphenyl-carbazide
solution

Alkaline digestion

Heat sample in a
microwave oven

Metal *

Visual observation™

l

v

v

PBBs/PBDEs

v

Weigh sample and add
organic solvent

v

By solvent extraction

v

Concentrate the extract
and make up with organic
solvent

v

( Analyzed by GC-MS >

Reaction with DCP

Take aqueous phase
for DCP reaction

'

Make u

p with D.I. water

A 4

C

Analyzed by UV-VIS

D

Intertek Testing Services Taiwan Ltd.

SENRRBROERAT

8F., No. 423, Ruiguang Rd., Neihu District,

Taipei, 11492, Taiwan, R.O.C.
11492 B4t RBE R R 423 5% 8 12
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INtertek

Total Quality. Assured.

Number : TWNC00655432

Test Conducted :

Remarks:

*1: List of Appropriate Acid :
Material Acid Added for Digestion
Polymers HNOs,HCI,HF,H,0,,HsBO3
Metals HNO3,HCI,HF
Electronics HNO3,HCI,H,0,,HBF,4

*2: If sample solution is significantly more intense than 0.13 pg/cm? equivalent comparison standard, Chromium VI
would be determined as detected, the result of visual observation is positive.

WA page 6 of 9
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INtertek

Total Quality. Assured.

Number : TWNC00655432
Test Conducted :

Measurement Flowchart:

Test for Phthalates Content
Reference Method: IEC 62321-8:2017

Sampling

v

Weigh sample and add organic solvent

v

By solvent extraction

v

< Analyzed by GC-MS >

WA page 7 of 9
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INtertek

Total Quality. Assured.
Test Conducted :

Measurement Flowchart:

Test for Halogen Content
Reference Method: EN 14582

Sampling

v

Add absorbent in a combustion bomb & place
weighed sample into sample cup

v

Fill oxygen into the combustion bomb

v

Ignite then leave the bomb at room
temperature

v

Transfer the absorbent into a volumetric flask

v

Make up with deionized water

v

< Analyzed by Ion Chromatography >

Number

TWNC00655432

Intertek Testing Services Taiwan Ltd.

SENRRBROERAT

8F., No. 423, Ruiguang Rd., Neihu District,
Taipei, 11492, Taiwan, R.O.C.

11492 Bt RHEIR L EE 423 4 8 1
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iNntertek

Total Quality. Assured.

Number : TWNC00655432

End of Report

Except where explicitly agreed in writing, all work and services performed by Intertek is subject to our standard Terms and Condiitions which can be obtained at our website: http://www.intertek-
twn.com/terms/ . Intertek’s responsibility and liability are limited to the terms and conditions of the agreement.

This report is made solely on the basis of your instructions and / or information and materials supplied by you and provide no warranty on the tested sample(s) be truly repr of the sample source.
The report is not intended to be a recommendation for any particular course of action, you are responsible for acting as you see fit on the basis of the report results. Intertek is under no obligation to refer to
or report upon any facts or circumstances which are outside the specific instructions received and accepts no responsibility to any parties whatsoever, following the issue of the report, for any matters arising
outside the agreed scope of the works. This report does not discharge or release you from your legal obligations and duties to any other person. You are the only one authorized to permit copying or
distribution of this report (and then only in its entirety). Any such third parties to whom this report may be circulated rely on the content of the report solely at their own risk.
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