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1. Revision

Revision No Originator Description of changes Date of changes

Ver 1.0 Chanik.Jeon Issued 2012.02.24
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2. Introduction

2.1 Introduction of Product

This product is an internal dielectric chip antenna that the Ag paste is printed on the surface

of dielectric block.

2.2 Specification and Dimension

Type Only Bulk Ceramic

Material

Dielectric Block Mg2SiO4(Magnesium Silicate)

Paste Ag

Dimension[mm]

L = 3.0 ± 0.1

2

4

13

L
W T

Ag Paste

Dielectric Block

Top   Side View Bottom   Side View

W = 1.5 ± 0.1

T = 1.2 ± 0.1

Flatness 0.03

MSL LEVEL MSL LEVEL 1

ESD LEVEL
Over 15 kV

(HBM CLASS 3B)

Version Revision 1.0
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3. Electrical Characteristic

3.1 Set Condition

ITEM SPEC

Frequency Range [MHz] 2400 ~ 2485

VSWR [MAX] 3 : 1

Bandwidth [MHz] 85

Polarization Linear

Matching Value

of

Antenna Matching Circuit

(Direction, from Antenna to Module)

Antenna
Matching

Circuit

Series (Feeding) 1.8pF

Series (GND) 1.0pF

π-Matching
Circuit

Shunt1 NC

Series 9.0pF

Shunt2 NC

Gain[dBi]

Azimuth Plane
Peak -0.05

Average -4.03

Elevation1 Plane
Peak 0.00

Average -2.46

Elevation2 Plane
Peak 0.00

Average -3.27

3D
Peak 0.00

Average -2.83

3.2 Test Fixture Condition

ITEM SPEC

Frequency Range [MHz] 2400 ~ 2485

SWR [Max] 2.5 : 1

Bandwidth [MHz] 85
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3.3 Graph of Set Condition

3.4 Graph of Test Fixture Condition
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3.5 Radiation Pattern

Azimuth Plane Elevation1 Plane Elevation2 Plane

Azimuth Plane
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Elevation1 Plane

Elevation2 Plane
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3.6 3D Radiation Pattern

3D Radiation Pattern
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4. Measurement Process

4.1 SWR/Return loss

The SWR/Return loss is measured by Network Analyzer. Using the test fixture, the Selected

reference sample is a standard product.

Set Condition Test Fixture Condition

Network
Analyzer

Agilent 8753E Agilent 8753E or Advantest R3765CH

Cable RF cable (300 mm) RF cable (300 mm)

Test

condition

4.2 Gain

The Antenna Gain is measured by using the Passive DUT at Anechoic Chamber.

Anechoic Chamber for Antenna Gain Measurement
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4.3 Gain Measurement block diagram

5. Equivalent Circuit

< Chip Antenna Equivalent Circuit >

< Default Condition Equivalent Circuit >

Default 1.5pF

Default 1.0nH
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6. Application Note

This product is an internal dielectric chip antenna that acts to convert guide waves on a

transmission structure into free space waves.

This is able to position at anywhere of the PCB that you want. Even if the surround

condition of chip antenna alter into the changed electrical characteristic, you can tune the

electrical characteristic by designing the another PCB layout. And so far as circumstances

permit, using only lumped element, you can adjust the electrical characteristic of antenna

without the PCB layout alteration.

However, You must carefully choose the space for a chip antenna. Because this is only

electromagnetic RF device, the electrical characteristic is changed by surrounding condition

of antenna.

In case of this product, the four land pads exist and the fixed feeding structure is not,

each the No 1, 2, 3 and 4 land pads can become the input pad or the ground short in each

another situations. Sometimes, some land pads become just mount pad.

You can obtain the detail informations about the selection of each land pad from PARTRON.

■■■■ PCB Layout Design

- Basic Design

3

1 2

4

Via

No Ground Region

1005 series

1005 series

Ground Region0.5mm feed line

Signal Line Signal Line

This Figure shows the normal PCB layout design for this product, there are the detail dimension

informations at next page.

A : The No1 Pad is an input pad, the No4 and No3 pads are ground short pad. The No1 and No4

pads become electrical short, this region is not soldering region. Alike, the No2 and No3 pads are

the same shape like a No1 and No4. Now this look like two land pads. The line width that the No3

and No4 are connecting with ground is over 0.5mm.

B : The area of No Ground Region is 4.0x7.0mm2 at normal design condition. This product is not

operated without the No Ground Region. At around the No Ground Region, insert the through Via

like the figure.

Outside ConnectionOutside Connection

Center Connection

Ground Distance

0.5 ~ 1.0 mm
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C : The gap of between No1 land pad and ground is not exceeding 1.0mm, over 0.5mm. Like a

figure, at between the input pad and input line, the lumped element(1005 size) exists at No Ground

Region. The default Value is 1.0nH.

D : The No3 and No4 land pads are connected with the ground at outside of land pads and the

No1 land pad is connected at center of land pad.

E : The No3 land pad is connected with the near ground, using the lumped element(1005 size).

The value is 1.5pF.

F : If the given condition do permit, insert many through Vias. Especially, have a careful at an

edge.

- Land Pad Design

Generally, the land pads of chip antenna are four and the soldering pads of PCB are same. But

like a below figure, near land pads are connected each other, then it looks like two land pads on

PCB.

If we have a need to change characteristics, the Added Pattern 1 or 2 is removed, the PCB land

pads become three land pads or four land pads.

About this item, detail information is recommended at the process that cooperate with you.

- Line Design

The connect line width is over 0.5mm.

Added Pattern 2Added Pattern 1

Line Width 0.5mm

Line Width 0.5mm

Line Width 0.5mm



SDBTPTR3015

Ver 1.0 (2012.02.24)  15/35 Page

- Inserted Lumped Element

In reference with a position of lumped element, it is necessary to locate inner No Ground Region.

The both default values are 4.0pF. It is shown at below figure, the lumped element that existed

between No3 land pad and Ground locate at interval of over 0.5mm from ground.

If you don't permit this design, it is possible to change position of lumped element and another

design. Have a conference with PARTRON.

■■■■ Change of Antenna Position

3
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4
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<Right Side/Up> <Right Side/Down> <Left Side/Up> <Left Side/Down>
This product is able to position at various spaces of PCB, like above.

■■■■ Example of Another Application

This product has a merit that the antenna is not changed. The electrical characteristic is adjusted by

changing lumped element value and designing the another PCB drawing. The information about the

another PCB drawing is many other cases, and so we don't explain this paper. If you need a

technical report, ask for that in PARTRON

Now, there is an example drawing, this is working like monopole type for avoiding any situations.

The Used antenna is sure the same antenna, however it is working differently.

- Monopole Type Layout Example

Via

No Ground Region
1005 series

Ground Region0.5mm feed line

1111

3333 4444

2222

Distance, min 0.5mm
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7. Test Fixture Specification

7.1 Test Fixture and Test PCB

7.2 Soldering Pad Dimension and PCB layout Dimension

Parameter L W T A B C D E

Value[mm] 3.0
± 0.1

1.5
± 0.1

1.2
± 0.1 1.0 0.55 0.4 1.1 0.65

Unless Specified tolerances are ± 0.05 mm

Test Fixture Loss 0.2~0.3 dB
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■■■■ PCB Drawing(Auto CAD Design)

3

1 2

4

Via

No Ground Region

1005 series

1005 series

Ground Region0.5mm feed line

Signal Line Signal Line

Via

No Ground Region

Ground Region

< Top View > < Bottom View >

7.3 Matching Circuit and Default Value

No 100 101 102 200 201 300 301 302

Default Value N/C 100 pF N/C 1.0nH 1.5 pF 0 Ω N/C 100 pF
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8. Soldering Condition

8.1 Reflow Soldering

8.2 Manual Soldering

Pre-heating Temperature : 120℃ , 60 ∼ 300 sec.

Soldering Temperature : 340℃±5℃ , 5 sec max per each terminal

8.3 Recommend PCB Pattern Design

Confer to 6 Application Note and 7.2 Soldering Pad Dimension and PCB layout Dimension
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9. Primary Inspection List

Contents Electrical Characteristic Dimension[mm]

standard
VSWR 2.5 : 1 [MAX]

W=1.5±0.1 L=3.0±0.1

T=1.2±0.1CTQCTQCTQCTQCTQCTQCTQCTQ
2400 2485

1 1.48 1.39 1.53 2.98 1.24

2 1.48 1.39 1.52 2.99 1.23

3 1.58 1.28 1.53 2.98 1.24

4 1.40 1.44 1.53 2.98 1.22

5 1.60 1.27 1.51 2.97 1.23

6 1.37 1.49 1.52 2.99 1.23

7 1.59 1.28 1.53 2.98 1.24

8 1.45 1.39 1.51 2.98 1.23

9 1.61 1.26 1.53 2.98 1.24

10 1.54 1.31 1.52 2.99 1.23

11 1.35 1.49 1.50 2.97 1.24

12 1.46 1.39 1.51 2.99 1.23

13 1.48 1.35 1.52 3.00 1.22

14 1.43 1.39 1.52 2.99 1.24

15 1.47 1.35 1.53 2.96 1.23

16 1.40 1.42 1.52 3.01 1.22

17 1.55 1.28 1.51 2.98 1.22

18 1.46 1.37 1.51 2.98 1.23

19 1.56 1.29 1.52 2.98 1.23

20 1.36 1.47 1.55 2.99 1.23

X 1.48 1.37 1.52 2.98 1.23σ 0.05 0.05 0.01 0.01 0.01

Cpk 4.01 5.03 2.16 2.11 2.81

Result OK OK OK OK OK
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10. Reliability Condition

10.1 ENVIRONMENT TEST

ITEM TEST CONDITION LIMIT

High Temperature

Resistance
+85℃±3℃, 120hr *After the test,

specimen would be kept at

25℃±5℃ for 1 hours

*specimen sheet meet the

electrical specification

Low Temperature

Resistance
-40℃±3℃ , 120hr

Humidity
Resistance

+60±3℃, RH90~95% ,120hr

10.2 Thermal Shock Test , Reflow Test

ITEM TEST CONDITION LIMIT

Thermal Shock

-30℃/ 30min ↔ +70℃/30min

cycle : 15 cycle

recovery time : with in 5min SAME as 10.1

Reflow
Pre Heating 200±5℃ , 30∼60 sec

Peak Heating 260℃±5℃ , 30sec Max

10.3 Mechanical Test

ITEM TEST CONDITION LIMIT

Random Vibration
Frequency 10~500Hz - 10 ×9.8㎨(G)

Sweep time 15min , X.Y.Z each 5 times

*After the test,

specimen sheet meet the

electrical specificationDrop Height 152㎝ , 5 times (Each Surface)

10.4 Reliability Test Result※ Appendix
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11. Mechanical Characteristics

11.1 Antenna Pattern Drawing

Antenna Pattern View

Unit : mm

Unless specified tolerances are ±0.1

11.2 Real Measurement Value⑴ ⑵ ⑶ ⑷ ⑸ ⑹
Drawing Dimension

[mm] 0.3±0.1 1.8±0.1 1.0±0.1 0.7±0.1 0.55±0.1 1.0±0.1

1 0.28 1.77 1.01 0.71 0.53 0.99

2 0.29 1.80 0.97 0.72 0.53 1.03

3 0.29 1.77 0.97 0.67 0.52 1.01

4 0.28 1.83 1.01 0.70 0.55 1.00

5 0.28 1.77 1.00 0.67 0.53 0.97

MIN [mm] 0.28 1.77 0.97 0.67 0.52 0.97

MAX [mm] 0.29 1.83 1.01 0.72 0.55 1.03

Average [mm] 0.28 1.79 0.99 0.69 0.53 1.00

(1)

(2)

(4)

(3)

(5)

(6)

2 3

1 4

◀
S

7
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11.3 LOT Notation

7①① Month : 1 - January, 2 - February, 3 - March, 4 - April, ‥‥, 7 - July,‥‥, A - October, B - November, C - December

11.4 Marking

Marking View

◀ S 7① ② ③① Input Signal② Serial③ Month : 1 - January, 2 - February, 3 - March, 4 - April, ‥‥, 7 - July,‥‥, A - October, B - November, C - December
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12. Structure & Material

12.1 Fabrication

The structure is materialized printing Ag paste at the dielectric block.

12.2 Structure
2

4
13

12.3 The Cross Section

12.4 Material

Item Material Campany Spec

Dielectric Block POWDER HAYASHI

PATTERN Ag Paste METECH Thickness : TYP 10㎛
PAD Ag paste METECH Thickness : Min10㎛(TYP 16~20㎛)
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13. Attention

13.1 Temperature Condition

Range unit

Operating
Temperature

-40 ∼ + 100℃ ℃
Keeping

Temperature
-40 ∼ + 70℃ ℃

13.2 Temperature Condition

Item Condition Temperature Range

Operating
Temperature

Low at -75℃, for 24hr, Good Operating

High at +150℃, for 24hr, Good Operating

Keeping
Temperature

Low at -75℃, after 1000hr, Good Operating

High at +85℃, after 1000hr, Good Operating

*In case of "High Temperature Resistance", because the packing material is broken at higher

temperature than +85℃, the test is not able.

13.3 MSL LEVEL 1 (JEDEC J-STD-020C)

Floor Life Soak Requirements

Time Conditions Time Conditions

1 Unlimited ＝＜ 30℃/85%RH 168+5/-0 ＝＜ 85℃/85%RH
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14. Packing

14.1 Carrier/Reel

Item Material
Surface

Resistance
Electricity Method

Carrier tape A-PET Typical 108Ω 10V MAX
Heat Press

Cover tape PET Typical 108Ω 30V MAX

Reel PS Typical 108Ω 30V MAX -

14.1.1 Carrier Specification

2008 .   .   .Designed by Checked by Approved by
A0B0K0 EFt 0.30±0.05w 1.75±0.10

P1 8.00
P0 4.00 ± 0.10 D0

1.80±0.103.30±0.101.30±0.10 12.00±0.30D0 1.55±0.05 5.50±0.10
PCS / REELPACKING QUANTITY

S12W209

���  ���  ��	

(주)에스엠에스티
���

3*1.5*1.2T

B0

t

A0 MAX 6°이하
K0TAPING  STYLE

5,000

P2 2.0±1.0 WEF

우측 OUT
Input Marking◀

S
7
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14.1.2 Reel Specification

CODE NO :lllllllllllllllllllllllllllllllllllllllll

GM505
Model :     llllllllllllllllllllllllllllllllllllllllllllllllllllllllll

5000
Quantity :  lllllllllllllllllllllllllllllllllllllllllll

Lot No              7

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

SPEC 5000EA, VSWR 2.5
MODEL : SDBTPTR3015

CODE NO :lllllllllllllllllllllllllllllllllllllllll
GM505

Model :     l lllllllllllllllllllllllllllllllllll llllllllllllllllllllll

5000

Quantity :   lllll lllllllllllll lllllllllllllllllllllllll
Lot No             4

MSL Level1

RoHs

MSL Level1

RoHs

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

SPEC 5000EA, VSWR 2.5

MODEL : SDBTPTR3015
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14.2 Box Specification

Material : SK/S/K-B골판지RoHS
Cardboard box

RoHS

RoHS



SDBTPTR3015

Ver 1.0 (2012.02.24)  28/35 Page

15. Process Control

Product Issued/Revision

Process Control

Record By designed By checked By approved

CHIP ANTENNA
Issued

Revised

04.04.06

05.04.03
PRCP-C001InputMaterials FLOW CHART Processname Management of Factors Management of qualitypreparation MainProcess EquipmentName Checked Condition Cycle ofmanagement Record CheckedItem Margin Method ofInspection Cycle ofmanagement Record ActionCeramicPOWDER ImportInspection shrinkingratepermittivity refer toGuide Sheet MicrometerNetwork 10ea/LOT C/sheet ReturnPOWDERlubricant powder Mixer mixing POWDERlubricant Scale PERMIXING - ExhaustShaping Press pressureMold Condition refer toGuide Sheet Per LOT1/day parameterC/SHEET dimensionweightdensityaspect refer toGuide Sheet MicrometerscaleCalculatedVisual 5/100EA10ea/lot LOTCARD ExhaustPlasticity PlasticityHole SETTER OutsideTemperaturePROFILE refer toGuide Sheet all2/day1/month C/sheetBlock widelengthshape refer toGuide Sheet MicrometerCalipersVisual Inspection 20ea/LOT20ea/LOTall C/sheet ExhaustAG PASTE SIDE1PADPrinting Printerscreen Squeezevelocity/presureSNAP refer toGuide Sheet 1/day - PATTERNDimensionaspect refer toGuide Sheet Microscope 10ea/3Jig c/sheet ReworkDry DryerDry Jig TemperatureBelt speed refer toGuide Sheet 1/week Parameter Dry ConditionPrintedconditionbreakage refer toGuide Sheet Visual Inspection all Lotcard Rework
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Product Issued/Revision

Process Control

Record By designed By checked By approved

CHIP ANTENNA
Issued

Revised

04.04.06

05.04.03
PRCP-C001InputMaterials FLOW CHART Processname Management of Factors Management of qualitypreparation MainProcess EquipmentName Checked Condition Cycle ofmanagement Record CheckedItem Margin Method ofInspection Cycle ofmanagement Record ActionAG PASTE SIDE 2PADPrinting Printerscreen Squeezevelocity/presureSNAP refer toGuide Sheet 1/day - PATTERNDimensionaspect refer toGuide Sheet Microscope 10ea/3Jig c/sheet ReworkDry DryerDry Jig TemperatureBelt speed refer toGuide Sheet 1/week Parameter Dry ConditionPrintedconditionbreakage refer toGuide Sheet Visual Inspection all Lot card ReworkBaking Baking Holemesh net TemperatureBelt speed refer toGuide Sheet 1/week ParameterC/Sheet BreakagePollution refer toGuide Sheet Visual Inspection all Lot card ExhaustReworkAG PASTE TOPprinting Printerscreen Squeezevelocity/presureSNAP refer toGuide Sheet 1/day - PATTERNdimension refer toGuide Sheet measure 10ea/3Jig c/sheet ReworkDry DryerDry Jig TemperatureBelt speed refer toGuide Sheet 1/week Parameter Dry ConditionPrintedconditionbreakage refer toGuide Sheet Visual Inspection all Lot card Rework

AG PASTE BOTTOMPADPrintingCTQ printerscreen Squeezevelocity/presureSNAP refer toGuide Sheet 1/day - PATTERNdimensionaspect refer toGuide Sheet measureMicroscope 10ea/3Jig c/sheet Rework
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InputMaterials FLOW CHART Processname Management of Factors Management of qualitypreparation MainProcess EquipmentName Checked Condition Cycle ofmanagement Record CheckedItem Margin Method ofInspection Cycle ofmanagement Record ActionDry DryerDry Jig TemperatureBelt speed refer toGuide Sheet 1/week Parameter Dry ConditionPrintedconditionbreakage refer toGuide Sheet Visual Inspection all Lot card ReworkBaking Baking Holemesh net TemperatureBelt speed refer toGuide Sheet 1/week ParameterC/Sheet BreakagePollution refer toGuide Sheet Visual Inspection all Lot card ExhaustReworkaspectinspection aspect Reference SPLrefer toGuide Sheet Visual Inspectionmicroscope all Lot cardproductiondiary ExhaustrepairMARKING MarkingMachine marking Reference SPL Visual Inspection all Lot cardproductiondiary ReworkExhaustElectricalCharacteristic NETWORKInspection Jig proofreadingCondition refer toGuide Sheet 1/2hour C/sheet ElectricalCharacteristic refer toGuide Sheet Network all Lot cardproductiondiary Exhaustrepairaspectinspection aspectdimension Reference SPLrefer toGuide Sheet Visual Inspectionmicroscope all Lot cardproductiondiary ExhaustrepairCarriercoverreel Taping QuantityDirectionaspect refer toGuide Sheet Manual all Lot cardproductiondiary Reworkshipperinspection NETWORKInspection Jig proofreadingCondition refer toGuide Sheet 1/person C/sheet ElectricalCharacteristicaspectpacking refer toGuide Sheet NetworkmicroscopeVisual Inspection referto GuideSheet ResultPaper returnExhaustpackingboxlabel packing bar codeprinter packingP/NQuantity refer toGuide Sheet Visual Inspection all - Reworkpackinginspection packingP/NQuantity refer toGuide Sheet Visual Inspection all - return

Product Issued/Revision

Process Control

Record By designed By checked By approved

CHIP ANTENNA
Issued

Revised

04.04.06

05.04.03
PRCP-C001
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17. RRRROOOOHHHHSSSS DDDDaaaattttaaaa
1) Ceramic Powder

Parts Name Powder(MWF-38U)

Tester Organization Interket Testing KOREA co. Ltd.

Measurement Tester Please see the 'method' in the test report

Measurement Data Please see the report under the table
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2) Ag Paste

Parts Name Silver Paste

Tester Organization SGS Testing KOREA co. Ltd.

Measurement Tester Please see the 'method' in the test report

Measurement Data Please see the report under the table
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3) Marking Ink

Parts Name Black Ink

Tester Organization CTI Testing KOREA co. Ltd.

Measurement Tester Please see the 'method' in the test report

Measurement Data Please see the report under the table



SDBTPTR3015

Ver 1.0 (2012.02.24)  35/35 Page


