W1038 Datasheet Version 1.0. October 2006

Wireless External Antenna for
2 4 GHz Applications

Pulse Part Number: W1038

Features
- High gain performance
- For WLAN devices using WiFi (802.11b/g), Bluetooth®
and ZigBee™
- Omni-directional radiation pattern provides broad
360° coverage
- - One-quarter wavelength dipole configuration
@ - Connection and color options easily integrate with
| OEM designs

Color Options
- Black*
- Gray (Pantone cool gray 8C)
|| emsesie - Gray (Pantone 429C)
- Gray (Pantone cool gray 7C)

Connector Options
L] - Reverse SMA (Male)*
—— - SMA (Male)

* Default Configuration — Please contact Pulse Applications
Engineering for assistance in ordering colors and connectors

i
[

Weight.. ..o 25.7 grams
Carton.......c.cooiieie 20/bag; 500/carton

Dimensions:
mm

Unless otherwise specified, all tolerances are + 010

0.25

Electrical Specifications @ 25 °C
Note: This part number is lead-free and RoHS compliant. No additional suffix or identifier is required.

Antenna Frequency Gain Impedance VSWR Polarization Electrical Radiation Color

Part No. (GHz] [dBi] [Nom] Length

W1038 ‘ 24-25 ‘ 4.9 ‘ 50 Q ‘ <20 ‘ Vertical ‘ 1/4, dipole Omni ‘ Black
Pulse Antennas External Antennas
Takatie 6 Sales Contacts _
90440 Kempele USA 858 674 8100 Shanghai 86 2132181071 === Pulse
Finland UK 44 1483 401 700 China 86 769 5538070 = L rtcHNITROL ComPANY
Tel: +358 207 935 500 France 33384350404 Taiwan 886 2 26980228

Www.pulseeng.com/antennas Singapore 65 6287 8998 © 2006 All Rights Reserved



W1038 Datasheet Version 1.0. October 2006

Wireless External Antenna for
2 4 GHz Applications

Pulse Part Number: W1038

Application Notes

Omni-directional antennas provide a uniform, donut-  applications. However, it can also be used for a variety
shaped, 360° radiation pattern. The omni-directional ~ of other applications within the specified frequency
pattern is suitable for point-to-multipoint broadcasting ~ range. WWhen used as an access point, the antenna is
in all directions. This antenna is primarily used for WLAN  ideally located at the center of the coverage area.

Gain Performance W1038

Horizontal Position

2400 MHz 2450 MHz 2500 MHz

Vertical Position

2400 MHz

Pulse Antennas External Antennas

Takatie 6 Sales Contacts =

90440 Kempele USA 858 674 8100 Shanghai 86 2132181071 == Pulse
Finland UK 44 1483 401 700 China 86 769 5538070 T=——= A TECHNITROL COMPANY
Tel: +358 207 935 500 France 333843504 04 Taiwan 886 2 26980228

www.puiseeng.com/antennas Singapore 65 6287 8998 © 2006 All Rights Reserved



W1043 Datasheet Version 1.0. October 2006

Wireless External Dual-Band Antenna for
2.4 GHz & 5.0 GHz Applications

Features

- Dual-band, blade style antenna

- For WLAN devices using WiFi (802.11a/b/g), Bluetooth®

and ZigBee™

- Omni-directional radiation pattern provides broad

- 360° coverage

| 1820 - One-quarter wavelength dipole configuration
(d - Connection and color options easily integrate with

OEM designs

Color Options
- Black*

98+.079 - Gray (Pantone cool gray 8C)
3,8 2,00

Connector Options
- Reverse SMA (Male)*
- SMA (Male)

* Default Configuration — Please contact Pulse Applications
Engineering for assistance in ordering colors and connectors

WeIGht. ..o 18.0 grams
Carton. ..o 20/bag; b00/carton
Dimensions: Inches
m
010

Unless otherwise specified, all tolerances are + m

Electrical Specifications @ 25 °C
Note: This part number is lead-free and RoHS compliant. No additional suffix or identifier is required.

Antenna Frequency Gain Impedance VSWR Polarization Electrical Radiation Color
Part No. (GHz] [dBi] [Nom] Length
W1043 ‘ 24&50 ‘ 2.0 ‘ 50 Q ‘ <20 ‘ Vertical ‘ 1/4, dipole Omni ‘ Black
Pulse Antennas External Antennas
Takatie 6 Sales Contacts _
90440 Kempele USA 868 674 8100 Shanghai 86 21 32181071 == P I
Finland UK 441483 401 700 China 86 769 5538070 E— u se

A TECHNITROL COMPANY

Tel: +358 207 936 500 France 33384 3504 04 Taiwan 886 2 26980228
Www.puiseeng.com/antennas Singapore 65 6287 8998 © 2006 All Rights Reserved



W1043 Datasheet Version 1.0. October 2006

Wireless External Dual-Band Antenna for
2.4 GHz & 5.0 GHz Applications

Pulse Part Number: W1043

Application Notes

Omni-directional antennas provide a uniform, donut-  applications. However, it can also be used for a variety
shaped, 360° radiation pattern. The omni-directional ~ of other applications within the specified frequency
pattern is suitable for point-to-multipoint broadcasting ~ range. When used as an access point, the antenna is
in all directions. This antenna is primarily used for WLAN ideally located at the center of the coverage area.

Gain Performance W1043
Horizontal Position

2400 MHz
5

5150 MHz 5850 MHz
5 15 345

Vertical Position

2400 MHz

Pulse Antennas External Antennas

Takatie 6 Sales Contacts

90440 Kempele USA 8568674 8100
Finland UK 44 1483 401 700
Tel: +358 207 935 500 France 333843504 04

www.puiseeng.com/antennas Singapore 65 6287 8998

Shanghai 86 21 32181071 —%-— PUIse

China 86 769 55638070
Taiwan 886 2 26980228
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W1063 Datasheet Version 1.1. February 2008

Wireless External Antenna for
900 MHz Applications

Pulse Part Number: W1063

Features

- Ideal for lower frequency wireless applications in the
ISM 900 MHz band

- Omni-directional radiation pattern provides broad
360° coverage

- One-eighth wavelength dipole configuration

- - Connection and color options easily integrate with

@ OEM designs

Color Options

- Black*

- Gray (Pantone cool gray 8C)
- Gray (Pantone 429C)

- Gray (Pantone cool gray 7C)

‘ 6.654 +.118
169,0 = 3,00

Connector Options
- Reverse SMA (Male)*
- SMA (Male)

* Default Configuration — Please contact Pulse Applications
Engineering for assistance in ordering colors and connectors

1.165 +.012

2060 3020 WVEIGNT. .o, 25.6 grams
T Carton.......oocooi 20/bag; 500/carton
Dimensions: Inches
m
.010

Unless otherwise specified, all tolerances are + W

Electrical Specifications @ 25 °C
Note: This part number is lead-free and RoHS compliant. No additional suffix or identifier is required.

Antenna Frequency Gain Impedance VSWR Polarization Electrical Radiation Color
Part No. [MHZ] [dBi] [Nom] Length
W1063 ‘ 868 — 928 ‘ 3.0 ‘ 50 Q ‘ <20 ‘ Vertical ‘ 1/4, dipole Omni ‘ Black

Pulse Antennas External Antennas
Takatie 6 Sales Contacts _
90440 Kempele USA 858 674 8100 Shanghai 86 2132181071 === PUIse
Finland UK 441483 401 700 China 86 769 5638070 = A TeCHNITROL COMPANY
Tel: +358 207 935 500 France 33384 3504 04 Taiwan 886 2 26980228

www.pulseeng.com/antennas Singapore 65 6287 8998 © 2008 All Rights Reserved



W1063 Datasheet Version 1.1. February 2008

Wireless External Antenna for

900 MHz Applications

Pulse Part Number: W1063

Application Notes

Omni-directional antennas provide a uniform, donut-
shaped, 360° radiation pattern. The omni-directional
pattern is suitable for point-to-multipoint broadcasting
in all directions. This antenna is primarily used for WLAN

Gain Performance W1063

Horizontal Position

applications. However, it can also be used for a variety
of other applications within the specified frequency
range. When used as an access point, the antenna is
ideally located at the center of the coverage area.

Pulse Antennas External Antennas

Takatie 6 Sales Contacts

90440 Kempele USA 858 674 8100
Finland UK 441483 401 700
Tel: +358 207 935 500 France 33384350404
www.pulseeng.com/antennas Singapore 65 6287 8998

Shanghai 86 21 32181071 ; PUIse

86 769 56538070

AAAAAAAAAAAAAAAAAA

Taiwan 886 2 26980228

© 2008 All Rights Reserved



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN
Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

Dualband WLAN

Features

- Omnidirectional radiation

- Low profile

- Compact size WxLxH (10.0 x 3.2 x 1.5 mm)
- Low weight (240 mg)

- Fully SMD compatible

- Lead free soldering compatible

- Tape and reel packing

- RoHS Compliant Product

- Single feed point

Applications

- |IEEE 802.11a/b/g

-5 GHz WLAN

- 2.4 GHz WLAN

- 2.4 GHz ISM Band Systems
- ZigBee IEEE 802.15.4

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and Ground
Clearance area size.

Typical performance (testboard size 80 x 37 mm, PWB ground clearance area 11.60 x 6.00 mm)
1.5nH shunt inductor used for impedance matching.

Frequency Range Max Gain Efficiency Return loss Impedance Operating
[MHz] [dBI] [%] / [dB] min. [dB] [Q] Temperature [°C]
2400-2483.5 3.2 (peak) 70/ -1.55 (peak) -8 50 -40 to +85
2.7 (band edges) | 65/-1.85 (band edges)
5150-5850 4.2 (peak) 80 /-0.95 (peak) -10 50 -40 to +85
3.0 (band edges) | 70/-1.55 (band edges)

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +3568 207 935 500
Fax: +3568 207 935 501

www.pulseeng.com/antennas

u?

Pulse

—_— A TECHNITROL COMPANY

© 2007. All Rights Reserved



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN
Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

Recommended test board layout for electrical characteristic measurement,
test board outline size 80 x 37mm

Shunt matching inductor,
1.5nH with presented setup.
Exact inductor value depends
on specific application.

Feed line should be designed to match 50 Q characteristic
impedance, depending on PWB material and thickness.

Pulse Finland Oy

Takatie 6 =
90440 Kempele, Finland == PUIse
Tel: +358 207 935 500 ——— A TECHNITROL COMPANY
Fax: +3b8 207 935 501

© 2007. All Rights Reserved

www.pulseeng.com/antennas



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN

Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

Typical Electrical Characteristics (T=25 °C)

2,4 GHz Typical Return Loss S11/ impedance, measured on the test board

Dualband WLAN

6 Nov 2006 15:08:00

CH1Markers

1.-10.222 dB  2.40000 GHz
2.-12.440dB 2 440.000 MHz
3.-9.9001 dB 2.48300 GHz

CH1 811 LOG 5 dB/REF 0 dB

PRm

START 2 040.000 000 MHz STOP 2 840.000 000 MHz

Dualband WLAN

6 Nov 2006 15:10:39

1.91362Q 14160Q  2.40000 GHz
2.66293Q -22.988Q 2.8374pF
2440.000 MHz

CH1S111TUFS 3.37.697Q -25.881Q 2.48300 GHz

PRm
Del

START 2 040.000 000 MHz STOP 2 840.000 000 MHz

BGHz Typical Return Loss S11/ impedance, measured on the test board

Dualband WLAN

6 Nov 2006 14.47:27 CH1Markers

3.-11.876 dB 5.16000 GHz
4.21.610dB 5850.000 MHz

CH1 811 LOG 5dB/REF 0 dB

Del

\

START 4 500.000 000 MHz STOP 6 000.000 000 MHz

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500

Fax: +3568 207 935 501

www.pulseeng.com/antennas

Dualband WLAN

7 Nov 2006 10:55:26 1.70.812Q 8.93756Q 515000 GHz
2.59.072Q -3.6074Q 7.6417 pF

CH1S111TUFS 5850.000 MHz

Del

START 5 000.000 000 MHz STOP 6 000.000 000 MHz

i: Pulse

A TECHNITROL COMPANY

© 2007. All Rights Reserved



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN
Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

2,4 GHz free space efficiency and maximum gain

DualBand WiFi 2.4G 10 x 3.2 x 1.5 mm DualBand WiFi 2.4G 10 x 3.2 x 1.5 mm
4.00 0.00 80 % 0.00
S 380 2 080 3 £ 0% | 050 S
= ,\./o——O—o/’/ﬁ < i =
3 3.00 /‘_./r“‘r‘*/‘_—‘/‘\ 100 8 T 60% / R
. o m s}
é 2,50 // % 150 2 50 % /A — 450
§ 2.00 / / \ -2.00 40 % J / \ -2.00
£
1.50 // -2.50 30% / ¥—| 250
1.00 / / -3.00 20% / -3.00
0.50 ./ -3.50 10 % Z 350
0.00 t t t t t t t t t t -4.00 0% t t t t t t t t t t -4.00
2300 2400 2410 2420 2430 2440 2450 2460 2470 2480 2600 2300 2400 2410 2420 2430 2440 2450 2460 2470 2480 2600
Freq [MHz] Freq [MHz]
—@— MaxGain  —A— Avg. Gain —— Rad Eff [%] —&— Rad Eff [dB]
5 GHz free space efficiency and maximum gain
DualBand WiFi 5G 10 x 3.2 x 1.5 mm DualBand WiFi 5G 10 x 3.2 x 1.5 mm
5.00 0.00 90 % 0.00
g 450 L 050 3 2 sn {.\'\l L o050 B
c 4.00 1 t 100 = & /\‘\0\ /0\ =
& s | 450 & 2 0% e 100
% : : E) o« W \‘/ \ &
% 3.00 & -2.00 <4 60 % -150
g 2,50 -2.50
5 - 268 50 % -2.00
1.50 -3.50 0% 2,50
1.00 -4.00 0% 00
0.50 -4.50
0.00 T T B I S B T -5.00 20% : 1 : 1 ————+—+—+——+—+—+— 350
S O
SE PSS IEPF LSS SESPSFFF L SL LSS
Freq [MHz] Freq [MHz]
—f— Max Gain —&— Avg. Gain —— Rad Eff (%] —#— Rad Eff [dB]
Pulse Finland Oy
Takatie 6 =
. =
90440 Kempele, Finland s s P I
Tel: +358 207 935 500 =
et + — A TECHNITROL COMPANY

Fax: +3b8 207 935 501
www.pulseeng.com/antennas ©2007. All Rights Reserved



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN
Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

2,4 GHz Typical Free space Radiation Patterns
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Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3568 207 935 501
www.pulseeng.com/antennas

X+: ¢ (Phi) = 0°

Z+: 6 (Theta) = 0°

Y4 @ (Phi) = +90°

© 2007. All Rights Reserved



W3006 Datasheet version 2.2 Dualband WLAN antenna. Confidential. Preliminary (06/07)

Dualband WLAN
Ceramic Chip Antenna

Ground cleared under antenna 11.60 x 6.00 mm. Pulse Part Number: W3006

5 GHz Typical Free space Radiation Patterns

400z Odeg XZ-PLANE — i " ZY-PLANE

zzzzz

Z+: 6 (Theta) = 0°

X+:0 (Phi) = 0°

Y4 @ (Phi) = +90°

Pulse Finland Oy
Takatie 6

90440 Kempele, Finland s s
Tel: +358207 935 500

+: Pulse
Fax: +358 207 935 501

A TECHNITROL COMPANY
www.pulseeng.com/antennas
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W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / Wik

Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25/6.25 mm. Pulse Part Number W3008, W3008C

Features

- Omni directional radiation

- Low profile

- Compact size W x LxH (3.2x1.6x 1.1 mm)
- Low weight (33 mg)

- Fully SMD compatible

- Lead free soldering compatible

- Tape and reel packing

- RoHS Compliant Product

Applications

- Bluetooth, WLAN, WiFi

- IEEE 802.11b/g

- ZigBee |IEEE 802.15.4

- 2.4 GHz WLAN

- 2.4 GHz ISM Band Systems

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and Ground
Clearance area size.

Bluetooth, W3008
Typical performance (test board size 80x37 mm, PWB ground clearance area 4.00 x 4.25 mm)
Frequency Linear Max Gain Efficiency Return Impedance Operating
Range [dBi] [%] / [dB] loss min. Q] Temperature
[MHz] [dB] [°C]

2400-2483.5 1.7 (Peak) 70/ -1.6 (Peak)
0.7 (Band edges)

Bluetooth / WLAN / WiFi, W3008C

55/-2.6 (Band edges)

-8 50 -40 to +85

Typical performance (test board size 80x37 mm, PWB ground clearance area 4.00 x 6.25 mm)

Frequency Linear Max Gain Efficiency Return Impedance Operating
Range [dBi] (%] / [dB] loss min. Q] Temperature
[MHz] [dB] [°C]
2400-2483.5 2.2 (Peak) 75/ -1.3 (Peak) 11 50 240 to +85
1.9 (Band edges) 70/-1.6 (Band edges)
Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel:  +358207 935 500
Fax: +3568 207 935 501
www.pulseeng.com/antennas

u/

Pulse

A TECHNITROL COMPANY

© 2010. All Rights Reserved



W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / Wik

Ceramic Chip Antenna

Terminal Configuration
PWB Layout

Feed contact

Ground contact

Matching Component (optional shunt)

Ground clearance area (4.00 x 4.25 mm)
all metallization should be removed from
all PWB layers

Ground area

Ground via hole
Ground area should be surrounded with Ground

via holes

Feed line 50 Ohm

Any type of 50 Ohm feed line can be used. Inner
layers on feedline area need to designed to give 50
Ohm characteristics to feed line.

Pad dimensions on PWEB layout

PWB features
No. Terminal name Terminal Dimensions
1 Feed 0.8 x 0.65 mm
2 GND 0.8 x 0.65 mm
3 GND 0.8 x 1.60 mm
Pulse Finland Oy
Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +358 207 935 501
www.pulseeng.com/antennas

Pulse

A TECHNITROL COMPANY

]
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Bluetooth / WLAN / Wik

Ceramic Chip Antenna

Terminal Configuration

PWB Layout

Feed contact

Ground contact

Antenna

Ag metallization
contact pad
area (2x)

Pads 1 & 2 ©

@

/ \Ii

0.62

3.20

W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

/I\/Iatching Component (optional shunt)

Ground clearance area (4.00 x 6.25 mm)
all metallization should be removed from
all PWB layers

Ground area

Ground via hole
Ground area should be surrounded with Ground
via holes

Feed line 50 Ohm
Any type of 50 Ohm feed line can be used. Inner
layers on feedline area need to designed to give 50

Ohm characteristics to feed line.

Pad dimensions on PWB layout
T -
3,20 - =
om0
ol O O
i i
o] © o
o
1 # : - ‘ T
1 _ 2 |
R g82832a
O | o | =y DETAIL A OO O |-

Antenna features PWB features
No. Terminal name Terminal Dimensions No. Terminal name Terminal Dimensions
1 Feed / GND 0.62 x 1.36 mm 1 Feed 0.8 x 0.65 mm
2 Feed / GND 0.62 x 1.36 mm 2 GND 0.8 x 0.65 mm
3 GND 0.8 x 1.60 mm

Antenna is symmetrical.

Either of terminals 1 or 2 can be feed / GND

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel:  +368 207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

Pulse

A TECHNITROL COMPANY
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W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / WiF|
Ceramic Chip Antenna

Typical Electrical Characteristics (T=25 °C), W3008

Typical Return Loss S11/ impedance, measured on the test board

BT BT CH 1Markers
Gl 1.27585Q 22421Q  2.40000 GHz
20 Oct 2005 12:37:16 1.-8.1915dB 2.40000 GHz 20 Oct 2005 12:39:25 2.62148Q 68613Q 447.55pH
2. -18.312dB 2 440.000 000 MHz AT G N
CH1ST18MLOG 5 dB/REF 0 dB 3. -8.2256.dB 2.48360 GHz 3.45029Q -40.875Q 2.48350 GHz
CH1 S11&M1 U FS
PRmM PRm
Del
Cor Cor
\%\ /3
v
START 2 040.000 000 MHz STOP 2 840.000 000 MHz
START 2 040.000 000 MHz STOP 2.840.000 000 MHz

Free space efficiency and maximum gain / PWB ground clearance area 4.00 x 4.25 mm

BTGC3.2x1.6x 1.1 mm BTGC3.2x1.6x1.1mm
80 % -1.00
e S 3.00 1.00
70% F 2.00 2.00 0
60% 3.00 1.00 -1.00
8 3 o 200 &
& 50% / 400 S \\ g
= E g 100 300 <
8 0% 500 3 £ 00 / \ 400 ©
/ ¢ 8 / || o £
30% ] -6.00 § -3.00 / \ -5.00
/ | -4.00 -6.00
0% g -7.00 4/ j
A | | | | | | | | | 75 OO 7 00
qr/b q/b( q/\)( W/b‘ q,b‘ (Lb( (Lb( ‘\,b‘ q} q/b( Q N Q Q Q N N} '\ Q N\ Q
SIS N N N P SR AN S
Rad Eff [%] Freq [MHz ] Vv vV v V vV vV v vV v V v
—@— Max Gain Freq [MHz ]
—&— Rad Eff [dB] —&— Avg. Gain ’

Pulse Finland Oy
Takatie 6 —
90440 Kempele, Finland e = P I e
Tel: +358 207 935 500 e TECMOL§PANY
Fax: +358 207 935 501
WWW.pulseeng.com/antennas

© 2010. All Rights Reserved



W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / Wik

Ceramic Chip Antenna

Typical Free Space Radiation Patterns, W3008

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +3568207 935 500
Fax: +3568 207 935 501
www.pulseeng.com/antennas
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W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / Wik

Ceramic Chip Antenna

Typical Electrical Characteristics (T=25 °C), W3008C

Typical Return Loss S11/ impedance, measured on the test board

BT/WLAN

20 Oct 2005 12.36:03

CH1 S11&MLOG

5 dB/REF 0 dB

CH1Markers
1. -11.4156dB 2.40000 GHz
2. -11.464 dB 2 440.000 000 MHz

3. -27.875 dB 2.48350 GHz

PRm

START 2 040.000 000 MHz

STOP 2 840.000 000 MHz

BT/WLAN

20 Oct 2005 12:39:25

CH1 S11&M1
PRm
Del

Cor

U FS

CH1Markers

1. 40141 Q
2. 55264 Q

2 440.000 000 MHz
3. 40.658 Q

24.364 Q
13613 Q

-25.082 Q

2.40000 GHz
88.796 pH

2.48350 GHz

Free space efficiency and maximum gain / PWB ground clearance area 4.00 x 6.25 mm

BTGC3.2x1.6x 1.1 mm

90 % 1.00
80 % ﬁ’ 0.00
70% /§f, —¢—0—o—¢— ; -1.00
/’ A\
= f \
% 60 % // -2.00
g / \
D 50% / -3.00
& \
40% J -4.00
30% k— 6.00
20% 1 1 1 1 — 1 1 1 1 6100
\] Q Q Q Q Q I\ N\ Q N\ Q
S S S DRSS S
S VO S S S S S O S A 2
—m— Rad £ff [%] Freq [MHz ]

—&— Rad Eif [dB]

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel:  +358207 935 500
Fax: +3568 207 935 501
www.pulseeng.com/antennas

Rad Eff [dB]

Max Gain [dBi]

START 2 040.000 000 MHz STOP 2.840.000 000 MHz
BTGC3.2x1.6x1.1mm
4.00 0
3.00 -1.00
2.00 \ -2.00
1.00 300 §
3
0 ¢ 400 S
3
-1.00 ¢ { -5.00 S
-2.00 600 I
-3.00 -7.00
-4.00 -8.00
-5.00 | | | | | | | . -9.00

Q Q Q Q QO Q IN) \) Q
SRR RO ST ST SEEIRO ST SR S
P VO VA S A S

—&— Max Gain
—&— Avg. Gain

Freq [MHz ]
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W3008 Datasheet version 2.7. Bluetooth / WLAN / WiFi ceramic antenna. (01/10)

Bluetooth / WLAN / WiF|
Ceramic Chip Antenna

Packing Form

3000 PLS/REEL

REEL LABEL INFORMATION:
- TRACEABILITY

- QUANTITY

- PRODUCT CODE

CARRIER TAPE HB85-00125%
width=8,00 depth=1,
COVER TAPE HB5-00126

width=5,60
LENGTH OF TAPE:

- Leader section: 50 empty cavities before
component section

- Trailer section:

component section.

Empty part cavities at leader and frailer
section of the tape must be sealed with

top cover tape.

22

25 empty cavities after

BOX HBS5-00128 1 pts
(182x182x132)
- LABEL 1 pes/BOX
REEL HB5-00127 10 pcs
(D180,W12)
- REEL LABEL 1 pes/REEL
HATERI AL
HANDL | NGS
RATID [DRWN [[10305 PeHalH ]
Cﬂ @_ [DGHER g
CHED £
APPRD 4
PRODUCT APPRD BY ]
H90-0Y116-F01P01 3
DENONINATI DN g f
PACKING FORM VERSION MOD/DATE /NAME |

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +3b68 207 935 500
Fax: +358 207 935 501
www.pulseeng.com/antennas

Pulse

A TECHNITROL COMPANY

]

© 2010. All Rights Reserved



W3010 Datasheet version 2.3. 1.575 GHz GPS ceramic chip antenna. Preliminary (06/07)

1.5/75GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 10.80 x 6.25mm
Pulse Part Number: W3010

GPS

Features

- Omni directional radiation

- Low profile

- Compact size W x L x H (10 x 3.2 x 2 mm)
- Low weight (310 mg)

- Lead free materials

- Fully SMD compatible

- Lead free soldering compatible

- Tape and reel packing

- RoHS Compliant Product

Applications
- GPS L1 band
-1.575 GHz

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and Ground
Clearance area size.

Typical performance (test board size 80x37 mm, PWB ground clearance area 10.80 x 6.25 mm)

Frequency
Range
[MHz]

Linear Max Gain

Efficiency Return Impedance Operating
(%] / [dB] loss min. (@] Temperature
[dB] [°C]

1575.42 +/-10

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel:  +358207 935 500
Fax: +3b68 207 935 501

www.pl IIseer 1G.COI /antennas

75/-1.25 (Peak)

-0.7 (Band edges) | 2.3 (Band edges) 70/-1.55 (Band edges)

-18 50 -40 to +85

u/

Pulse

A TECHNITROL COMPANY

© 2007. All Rights Reserved



W3010 Datasheet version 2.3. 1.575 GHz GPS ceramic chip antenna. Preliminary (06/07)

1.575GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 10.80 x 6.25mm

Matching Component (optional shunt)

Terminal Configuration
Layout

Ground clearance area (10.80 x 6.25 mm)
all metallization should be removed from
all PWB layers

Feed contact

Ground contact
Ground area should be surrounded with Ground

via holes

Feed line 50 Ohm
Any type of 50 Ohm feed line can be used. Inner
layers on feedline area need to designed to give 50

Ohm characteristics to feed line

Pad dimensions on PWB layout

Antenna

Ag metallization Pads 1 & 2 2
N

contact pad

= m N B

1.50

y

DETAIL A

10.00
Antenna features PWB features
No. Terminal name Terminal Dimensions No. Terminal name Terminal Dimensions
1 Feed / GND 1.50 x 2.75 mm 1 Feed 1,70 x 1,45 mm
2 Feed / GND 1.50 x 2.75 mm 2 GND 1,70 x 1,45 mm
Antenna is symmetrical. 3 GND 1.70x:3,20 mm
Either of terminals 1 or 2 can be feed / GND
Pulse Finland Oy
Takatie 6 =
90440 Kempele, Finland —= = PUIse
Tel: +358 207 935 500 — A TECHNITROL COMPANY
Fax: +358 207 935 601
© 2007. All Rights Reserved

www.pulseeng.com/antennas



W3010 Datasheet version 2.3. 1.575 GHz GPS ceramic chip antenna. Preliminary (06/07)

1.5/75GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 10.80 x 6.25mm

Typical Electrical Characteristics (T=25 °C)

Measured with 3.3 pF shunt capasitor

Typical Return Loss S11/impedance

CH1Markers
GPS CH1Markers GPS 1.48318Q 14.178Q 1.56500 GHz
2 Jan 2005 18:53:16 1.-20.654 dB 166500 GHz 16 Sep 2005 13:26:45 2.49631Q 42090Q 42521 pH
2. -30.473 dB 1575420000 MHz 1 575.420 000 MHz
CH1S118MLOG 5 dB/REF 0 dB 3. -20.768 dB 1.58500 GHz 3.47574Q -46738Q 1.58500 GHz
CH1 S1&M1 U FS

PRm PRm
Del
Cor Cor

START 1 325.000000 MHz STOP 1 825.000000 MHz CENTER 1 578.000 000 MHz SPAN 500.000 000 MHz

Free space efficiency and maxium gain

GPSCG10x 3.2 x2 mm GPSCG10x3.2x2x2mm
90% 0.00 350 100
80% -0.50 3.00 0.50
0% rW' 46 _ 250 -
Q
- - S 200 050
S 0o B e e i 150 B S .
% C T 7 S & 150 100 8
oy v ~
3 50% 4 = € 100 150
a < = E
40% -2.50 Eé 0.50 -2.00
3
30% 300 0.00 -2.50
-0.50 -3.00
20, g L 1@ L i) L, L i} é g o0 4100 e R 450
GG I N A O CRIA G- S - SR
N N I N A U\
—m— Rad £1f (%] Freq [MHz]
—@— Max Gain Freq [MHz |
—&— Rad £ [dB] —8— ACHP
Pulse Finland Oy
Takatie 6 e
‘ m——
90440 Kempele, Finland == PUIse
. =
Te‘ +358 207 935 500 —_— A TECHNITROL COMPANY

Fax: +3b8 207 935 501
www.pulseeng.com/antennas ©2007. All Rights Reserved
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W3010 Datasheet version 2.3. 1.575 GHz GPS ceramic chip antenna. Preliminary (06/07)

Typical Free space Radliation Patterns

———1570(MHz)
——1575(MHz)
———1580(MHz)

1.575GHz GPS Ceramic Chip Antenna
Ground cleared under antenna, clearance area 10.80 x 6.25mm

XZ-PLANE

ZY-PLANE

W
|
i
| T0deg
fl
[
/||
S
180deq
Odeg
———1570(MHz)
——1575(MHz)
——1580(MHz)

XY-PLANE

1800

Z+. 0 (Theta) = 0°

X+ 0 (Phi) = 0°

= +90°

u/
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W3010 Datasheet version 2.3. 1.575 GHz GPS ceramic chip antenna. Preliminary (06/07)

1.575GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 10.80 x 6.25mm

Packing form

CARRIER TAPE HB5-00188
width=24,00 depth=2.20
COVER TAPE HB5-00159
width=21.20

1000 PCS/REEL

LENGTH OF TAPE:

- Leader section: min 350 mm before

component section
- Trailer section: min 40 mm affer
component section.
Empty part cavities at leader and trailer
section of fhe fape must be sealed with
fop cover tape.
BOX H85-00128 1 pcs
(182x182x125)
- LABEL 1 pcs/BOX
REEL H85-00160 L pcs
(D180, W28)
- REEL LABEL 1 pcs/REEL
(MATERIAL
[HANDLINGS
i . RATIO [DRWN 160107 PeHa|H
% 6@_ DGNER G
== = CHKD F
_ APPRD E
PRODUCT APPRD BY D
H90-0Y113-F01PO1 C
DENOMINATION ? ‘
‘ PACKING FORM VERSION MOD/DATE/NAME

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel:  +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

u/
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

Features

- Omni directional radiation

- Low profile

- Compact size W x L xH (3.2x 1.6 x 1.1 mm)
- Low weight (33 mg)

- Lead free materials

- Fully SMD compatible

- Lead free soldering compatible

- Tape-and-reel packing

- RoHS Compliant Product

Applications
- GPS L1 band
-1.575 GHz

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and the size
of the ground clearance area.

1.575 GHz GPS W3011

Typical performance (Test board size 80 x 37 mm, PWB ground clearance area 4.00 x 4.25 mm)

Frequency RHCP Gain Max Gain Efficiency Return Impedance Operating
Range [dBic] (dBi] (%] /[dB] loss min. (@] Temperature
[MHz] [dB] [°C]

15756.42 +/-10 0.85 (Peak)

0.5 (Band edges)

3.4 (Peak)
3.0 (Band edges)

85/-0.7 (Peak)
80/-1.0 (Band edges)

-12 50 -40 to +8b

1.575 GHz GPS W3011A

Typical performance (Test board size 80 x 37 mm, PWB ground clearance area 4.00 x 6.25 mm)

Frequency RHCP Gain Max Gain Efficiency Return Impedance Operating
Range [dBic] [dBi] (%] / [dB] loss min. Q] Temperature
[MHz] [dB] [°C]

1575.42 +/-10 85 /-0.7 (Peak)

85/-1.0 (Band edges)

1.0 (Peak)
0.7 (Band edges)

3.7 (Peak)
3.4 (Band edges)

-40 to +85

-16 50

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas ©2008. All Rights Reserved
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W3011 Datasheet version 1.1 GPS ceramic antenna. Confidential. Preliminary (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm. Pulse Part Number: W3011

Terminal Configuration

PWB Layout

Feed contact

Ground contact

Antenna

Ag metallization

contact pad
area (2x)

N\

Pads 1 & 2

1.36

N Wi

3.20

Antenna features

No. Terminal name Terminal Dimensions
1 Feed / GND 0.62 x 1.36 mm
2 Feed / GND 0.62 x 1.36 mm

Antenna is symmetrical.
Either of terminals 1 or 2 can be feed / GND

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3b68 207 935 501

www.pulseeng.com/antennas

Matching component (optional shunt)

Ground clearance area (4.00 x 4.25 mm)
all metallization should be removed from
all PWB layers

Ground area

Ground via hole
Ground area should be surrounded with Ground

via holes

Feed line b0 Q2
Any type of 502 feed line can be used. Inner

layers on feedline area need to designed to give

5082 characteristics to feed line.

Pad dimensions on PWB layout

4 —

3,20 f=

ﬂ,ﬂﬂ -
(T3]
(o |
<

PWB features
No. Terminal name Terminal Dimensions

1 Feed 0.8 x0.65 mm
2 GND 0.8 x0.65 mm
3 GND 0.8 x1.60 mm

u/

Pulse
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W3011 Datasheet version 1.1 GPS ceramic antenna. Confidential. Preliminary (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 6.25 mm. Pulse Part Number: W3011a

Terminal Configuration

PWB Layout

Feed contact

Ground contact

Antenna

Ag metallizati
contact pad
area (2x)

RN

on

Pads 1 & 2

36

/ \'j

3.20

Antenna features

No. Terminal name Terminal Dimensions
1 Feed / GND 0.62 x 1.36 mm
2 Feed / GND 0.62 x 1.36 mm

Antenna is symmetrical.
Either of terminals 1 or 2 can be feed / GND

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +3568207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

Matching component (optional shunt)

Ground clearance area (4.00 x 6.25 mm)
all metallization should be removed from
all PWB layers

Ground area

Ground via hole
Ground area should be surrounded with Ground

via holes

Feed line 50 Q2
Any type of 50X feed line can be used. Inner

layers on feedline area need to designed to give

5082 characteristics to feed line.

Pad dimensions on PWB layout

PWB features
No. Terminal name Terminal Dimensions
1 Feed 0.8 x 0.65 mm
2 GND 0.8 x 0.65 mm
3 GND 0.8 x 1.60 mm

u/
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

W3011 GPS Antenna Test Set Up and Measured Performance

Ground cleared under antenna, clearance area 4.00 x 4.25 mm.

Typical Electrical Characteristics (T=25°C)

Measured on the 80 x 37mm test board without matching circuit and in antenna position 1 on PWB layout.

Typical Return Loss S11/ impedance, free space efficiency and gain.

G PS CH1Markers

25 May 2007 07:26:47 1.-12.415dB 156500 GHz

2.-32.382dB 1575.420 000 MHz

CH1S11 LOG 5 dB/REF 0 dB 3.-12.174dB 1.58500 GHz

PRm

N —

CENTER 1 575.000 000 MHz SPAN 500.000 000 MHz

GPS

25 May 2007 07:27:47

1.46871Q 21951Q  1.56500 GHz
2.50689Q -2.75620Q 36.710 pF
1576.420 000 MHz

CH1S1T1TUFS 3.36318Q -17.256 Q@ 1.58500 GHz

PRm
Del

Cor

CENTER 1 575.000 000 MHz SPAN 500.000 000 MHz

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

Rad Eff [%]

Linear Max Gain [dBi]

RHCP Max Gain [dBic]

GPS mini3.2x 1.6 x 1.1 mm

100 % 0.00
90 % 050 T
80 % ﬁ&v 100 &
70 % 150 8
o
60% 4 \ 2.00
7, e
50% ¢ 2,60
40% -3.00
30% 3.50
20% -4.00
10% -4.50
0% —_—— -5.00
o o [Te) o < te] © o Te) o o
Y] ©o o ~ ~ ™~ ~ 8] o D o
5 8 EEBRBEREHEEHE
Freq [MHz]
—&— Rad Eff (%] —&— Rad Eff [dB]
GPS mini3.2x1.6x 1.1 mm
4,00 2,00
o b A o
c
3.00 / = \ 300 8
>
250 350 @
/A 5
o <
2.00 / N 400
1.50 450
4
1.00 5.00
050 550
0.00 —_—— -6.00
o o o) o < w © o [te} o o
w0 o «© ™~ ~ ™~ ~ @ o] D o
8 EEBREBEEEERES
Freq [MHz]
—@—— Max Gain —&— Avg. Gain
GPS mini3.2x 1.6 x 1.1 mm
1.00 5.00
yans z
[ea)
050 550 =
c
=
/\M 5
0.00 600 5
/ N :
o
050 650 ©
/ \ =
-1.00 / N1 -7.00
150 14 -7.50
2,00 T L T e -8.00
o o to) o < w © o [ts} o o
w0 o 0 ™~ ~ ™~ ™~ [ee) o] D o
8 8B EEEEEERS
Freq [MHz]
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

1.575 GHz Typical Radiation Patterns

XZ-PLANE ZY-PLANE

XY-PLANE

Z+. 8 (Theta) = 0°

X+:¢ (Phi) = 0°

Y+ ¢ (Phi) = +90°

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +368 207 935 500
Fax: +3b68 207 935 501
WWW,UU/SEEHQ. com/antennas © 2008. All Rights Reserved
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

W3011a GPS 1.575GHz Test Set Up and Measured Performance

Ground cleared under antenna, clearance area 4.00 x 6.25 mm

Typical Electrical Characteristics (T=25°C)

Measured on the 80 x 37mm test board with matching circuit (shunt 1.8 pF) and in antenna position 1 on PWB layout.

Typical Return Loss S11/ impedance, free space efficiency and gain

GPS

b Jun 2007 10:26:00

CH1 811 LOG 5 dB/REF 0 dB

CH1Markers

1.-17.647 dB  1.56500 GHz
2.-27.039dB 1575.420 000 MHz
3.-17.046 dB 1.58500 GHz

PRm

CENTER 1 575.000 000 MHz

GPS

5 Jun 2007 10:27:00

CH1S111UFS

PRm
Del

Cor

SPAN 500.000 000 MHz

1.61.725Q 11.806Q  1.56500 GHz
2.54.107Q -3.2988Q 30.624 pF

1 575.420 000 MHz
3.42.949Q -10619Q 1.568500 GHz

CENTER 1 575.000 000 MHz

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

SPAN 500.000 000 MHz

RHCP Max Gain [dBic]

Linear Max Gain [dBi]

Rad Eff [%]

GPS mini3.2x 1.6 x 1.1 mm

—— Rad Eff (%] —&— Rad Eff [dB]

!

2.00 -4.00
)
[an}
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8
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o o jie} o < w © o w o o
Y] «© «© ~ ~ ~ ~ [es) [ee] D o
8 8 8 b b b b 8 8 8 8
Freq [MHz]
——a&—— RHCP Gain ——— RHCPAvg. Gain
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350 /VM 250 B
c
3.00 / 2 300 §
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250 350 ¢
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Tl «© «© ~ ~ ~ ~ [es) [ee] D o
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Freq [MHz]
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— i]
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

1.575 GHz Typical Radiation Patterns

XZ-PLANE

ZY-PLANE

XY-PLANE
— i . "I
b
/ ‘::' :-.-L___‘ \\\ Z+: 0 (Theta) = 0°
,-/,, —_ _‘ \ \1-."5
u"f f ” '6 ;‘ \ '._“>'

AR |
n’ﬁl LR
axﬁ" ]
-\H‘-‘-‘::

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +358 207 935 501
www.pulseeng.com/antennas

X+: ¢ (Phi) = 0°
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Y4 ¢ (Phi) = +90°
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W3011 Datasheet version 1.1 GPS ceramic antenna. (09/08)

1.575 GHz GPS Ceramic Chip Antenna

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm. Pulse Part Number: W3011 / W3011A

Packing Form

3000 PLS/REEL

REEL LABEL INFORMATIOMN:
- TRACEABILITY

- QUANTITY

- PRODUCT CODE

CARRIER TAPE HB5-00125
width=8 00 depth=1,22
COVER TAPE HBS-00126
widths5,60

LEMGTH OF TAPE:

- Leader section: 50 empty cavities before
component section

- Trailer section: 25 empty cavities after
component section.

Empty part cavities at leader and frailer
section of the tape must be sealed with
top cover fape,

BOX HBS-00128 1 pcs
[182x182x132)
- LABEL 1 pes/BOX
REEL HE5-00127 10 pes
(D180 ,W12)
- REEL LABEL 1 pes/REEL
HATERI AL |
HANDL I NGS 1
o RATIO [DRWH 010305 PekalH N
_E::}_4E§}_ [DGHER g
CHED F
o APPRD €]
PRODUCT APPRD BY 1]
HS0-0Y116-F01P01
DENOMINAT I DN E
PACKING FORM VERSION MODADATE #HAME

Pulse Finland Oy
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W3012 Datasheet version 1.2. ISM 900 MHz Ceramic Antenna. (01/08).

ISM 900 MHz Ceramic Antenna

Ground cleared under antenna, clearance area 10.80 mm x 8.25 mm. Pulse Part Number: W3012

Features

- Omni directional radiation

- Low profile

- Compact size W x L x H (10 x 3.2 x 4 mm)
- Low weight (600 mg)

- Lead free materials

- Fully SMD compatible

- Lead free soldering compatible

- Tape and reel packing

- RoHS Compliant Product

Applications
- ISM 900 Band

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and Ground
Clearance area size.

ISM 902 - 928 MHz

Typical performance (test board size 100 x 37 mm, PWB ground clearance area 10.80 mm x 8.25)

Frequency RHCP Gain Max Gain Efficiency Return Impedance Operating
Range [dBic] [dBI] (%] / [dB] loss min. Q] Temperature
[MHz] [dB] [°C]
902 - 928 0.85 (Peak) 2 (peak) 70/-1,55 (peak) -6 50 -40 to +85
0.5 (Band edges) | 0.5 (band edges) 50 /-3 (band edges)
Pulse Finland Qy
Takatie 6 =
90440 Kempele, Finland e — PUIse
Tel: +3b68 207 935 500 === A TECHNITROL COMPANY
Fax: +3b68 207 935 501
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W3012 Datasheet version 1.2. ISM 900 MHz Ceramic Antenna. (01/08).

ISM 900 MHz Ceramic Antenna

Ground cleared under antenna, clearance area 10.80 mm x 8.25 mm. Pulse Part Number: W3012

Terminal Configuration

Matching Component (optional shunt)

Ground clearance area (10.80 x 8.25 mm)
all metallization should be removed from
all PWB layers

Feed contact

Ground area

Ground contact :
Ground via hole

Ground area should be surrounded with Ground
via holes

Feed line 50 Ohm
Any type of 50 Ohm feed line can be used. Inner

layers on feedline area need to designed to give 50
Ohm characteristics to feed line.

Pad dimensions in top copper

|
m

Ag metallization 10.00 2
contact pad N
area (2x)
J
150 < DETAIL A
2l o
Antenna features PWB features
No. Terminal name Terminal Dimensions No. Terminal name Terminal Dimensions
1 Feed / GND 1.5 x2.75 mm 1 Feed 1,7 x 1,45 mm
2 Feed / GND 1.5x2.75mm 2 GND 1,7 x 1,45 mm
3 GND 1,7 x 3,20 mm

Antenna is symmetrical.

Either of terminals 1 or 2 can be feed / GND

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +3b68 207 935 500
Fax: +358 207 935 501
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W3012 Datasheet version 1.2. ISM 900 MHz Ceramic Antenna. (01/08).

ISM 900 MHz Ceramic Antenna

Ground cleared under antenna, clearance area 10.80 mm x 8.25 mm. Pulse Part Number: W3012

Typical Electrical Characteristics (T=25 °C)
Measured on the 100 x 37mm test board
Typical Return Loss S11/ impedance

ISM 900 MHZ CH 1Markers

14 Jun 2007 09:55:59 1.-6.4268dB  902.000 MHz

2.-16.257 dB  914.000 MHz

CH1S11LOG 5 dB/REF 0 dB 3.-6.8206dB  928.000 MHz
PRm
Del
Cor

——

CENTER 914.000 000 MHz

SPAN 200.000 000 MHz

ISM 900 MHz
80 % 0.00
S z
= 70% x -1.00 =
o i
B B
e 60% r -2.00 &
50 % / .\ -3.00
40 % J % -4.00
30 % -6.00
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PRm
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Linear Max Gain [dBi]

ISM 900 MHz
1.47711Q 51.703Q
14 Jun 2007 09:57:22 2.65233Q -10.121Q
914.000 000 MHz
CH1S11&M 1 U FS 3.21.232Q

902.000 MHz
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W3012 Datasheet version 1.2. ISM 900 MHz Ceramic Antenna. (01/08).

ISM 900 MHz Ceramic Antenna

Ground cleared under antenna, clearance area 10.80 mm x 8.25 mm. Pulse Part Number: W3012

2,4 GHz Typical Free space Radiation Patterns

XZ-PLANE ZY-PLANE

‘_ XY-PLANE
-
i ] 2420 (Theta) = 0°
WL <
WASSES A ) oo
\% - //l Y4 (Phi) = +90°
e i &
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W3012 Datasheet version 1.2. ISM 900 MHz Ceramic Antenna. (01/08).

ISM 900 MHz Ceramic Antenna

Ground cleared under antenna, clearance area 10.80 mm x 8.25 mm. Pulse Part Number: W3012

Packing form

CARRIER TAPE H85-00158
width=24,00 depth=t.15
COVER TAPE HB5-00159
width=21.20

500 PCS/REEL

LENGTH OF TAPE:

- Leader section: min 350 mm before
component section

- Trailer section: min 40 mm after
component section.

Empty part cavities at leader and frailer
section of the tape must be sealed with
top cover tape.

BOX H85-00128 1 pcs
(182%x182x125)
- LABEL 1 pcs/BOX
REEL H85-00160 L pcs
(D180, W28)
- REEL LABEL 1 pcs/REEL
MATERIAL
HANDL INGS
é RATI0 [DRWN 160107 PeHalH
% G@_ DGNER G
=== CHKD F
o APPRD E
PRODUCT APPRD BY D
H90-0Y800-F01P01 C
DENOMINATION i
PACKING FORM VERSION MOD/DATE /NAME
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90440 Kempele, Finland
Tel:  +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas ©2008. All Rights Reserved
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W3110 Datasheet version 2.2. 1.575 GHz Helical GPS SMD Antenna. Confidential. Preliminary (06/07)

1.5/b GHz Helical GPS SMD Antenna

Ground cleared under antenna, clearance area 7.50 x 5.50 mm

Pulse Part Number: W3110

1.575 GHz GPS

Features

- Low profile (5.5 mm)

- Compact size WxLxH (5.0 x 2.5 x 5.5 mm)
- Low weight (170 mg)

- Lead free materials

- Fully SMD compatible

- Lead free soldering compatible

- Tape and reel packing

- RoHS Compliant Product

Applications
- 1.575 GHz L1 band GPS receivers

Engineering samples available

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board
(GP) size and antenna positioning on GP and Ground
Clearance area size.

Typical performance (test board size 80 x 37 mm, PWB ground clearance area 7.50 x 5.50 mm)
Antenna measured on the test PWB with plastic covers and with matching circuit. Antenna location: top corner, left.

Frequency RHCP Gain Linear Max Gain Efficiency Return Impedance Operating
hange IdBic] (dBi (%] / [dB] loss min. ) A
[MHz] (48] -

1575.42 +/- 10 2.1 (Peak) 1.3 (Peak) 47 /-3.3 (Peak)

Pulse Finland Oy

Takatie 6

90440 Kempele, Finland
Tel: +358207 935 500
Fax: +3b68 207 935 501
www.pulseeng.com/antennas

-2.4 (Band edges)
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W3110 Datasheet version 2.2. 1.575 GHz Helical GPS SMD Antenna. Confidential. Preliminary (06/07)

1.575 GHz Helical GPS SMD Antenna

Ground cleared under antenna, clearance area 7.50 x 5.50 mm

Terminal Configuration

5,9

]
I
A

|

-

N

L
C

_..

[

0.9
N
)
o

1 2
No. Terminal Name Terminal Dimensions
1 Feed 0.50 mm diameter Sn plated wire,

planar soldering area length 2.35 mm

2 Mechanical support studs 1.00 mm diam, length 0.90 mm
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W3110 Datasheet version 2.2. 1.575 GHz Helical GPS SMD Antenna. Confidential. Preliminary (06/07)

1.575 GHz Helical GPS SMD Antenna

Ground cleared under antenna, clearance area 7.50 x 5.50 mm

Recommended test board layout for electrical characteristic measurement,
test board outline size 100 x 40 mm

Feed line should be designed to match 50 Q characteristic impedance, depending on PWB material and thickness.

/ 50 Ohm feed line

Feed pad
/ size 25 x 1.5 mm

Shunt inductor for matching

: | A
1.5 mm : \
from antenna 1
! ! 1.2 mm
|
—_— I
Ground removed | : A
from all layers \ |
1
1 |
I : 7.5 mm
1 | 5 mm (antenna)
|
3pcs 1.1 mm [ N N
diam holes on PNB ————— I 1
| N _ v N |
1 I
| — v -~ \ :
| \ 1
Antenna /I S =2 : Y
v\ o . 1T mm v
1.5 mm 2.5 mm 1.5 mm
(antenna)
- =
55 mm

Matching and tuning component values depend on application and surrounding mechanics / materials.
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W3110 Datasheet version 2.2. 1.575 GHz Helical GPS SMD Antenna. Confidential. Preliminary (06/07)

1.575 GHz Helical GPS SMD Antenna

Ground cleared under antenna, clearance area 7.50 x 5.50 mm

Typical Electrical Characteristics (T=25 °C)

Antenna measured on the test PWB with plastic cover. Shunt and series inductors used for matching.

Typical Return Loss S11/ impedance

GPS ANTENNA

24 Aug 2006 08:44:11

CH1Markers

1.-17.512dB 1.56500 GHz
2. -32.040 dB 1575.420000 MHz
3. -16.539 dB 1.568500 GHz

CH1 811 LOG 5 dB/REF 0 dB

PRm

CENTER 1 575.420 000 MHz

Free space efficiency and maximum gain

SPAN 500.000 000 MHz

PWE ground clearance area 7.50 x 5.50 mm

GPS 5.5 mm Helical Antenna

50 %
48%
T 46% k\_/A
A/ k‘/\\';\\
42% / ?\
409 1 1 1 1 ]
N} e} D \J ) O
& & (3 8 & &
—m— Rad £ (%] Freq [MHz ]
—&— Rad 1 [dB]
Pulse Finland Oy
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260
280
-3.00
-3.20
340
360
380

-4.00

Rad Eff [dB]

1.8nH
3.3nH
CH1Markers
GPS ANTENNA 1.61484Q 9.2639Q 1.56500 GHz
24 Aug 2006 08:45:11 2.50723Q -22129Q 45.652 pF

1576.420 000 MHz
3.39.168Q 67695 Q 1.58500 GHz

CH1 S11 1 UFS

PRm

Del

Cor

CENTER 1 575.420 000 MHz SPAN 500.000 000 MHz

GPS 5.5 mm Helical Antenna

2.00 -1.00
150 150
@
A S
-
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Q / )
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5 AT e Q
AN N\ <
S /’//"""""0/ o o o
= 050 —~ o -2.50
./ AN
/ :
000 4~ 1 1 1 1 +— 300
S © > © % S
& & @ @ & &
—@— Max Gain Freq [MHz ]
—8— pHCP

<= Pulse

g A TECHNITROL COMPANY

© 2007. All Rights Reserved



W3110 Datasheet version 2.2. 1.575 GHz Helical GPS SMD Antenna. Confidential. Preliminary (06/07)

1.575 GHz Helical GPS SMD Antenna

Ground cleared under antenna, clearance area 7.50 x 5.50 mm

Typical Free Space Radliation Patterns

XZ-PLANE
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