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Technology

The BlueChip[ is a versatile and easy to use antenna for the 2.4 to 2.5
GHz frequency band used by Bluetooth and IEEE 802.11b devices. TE
Designed for high volume pick-and-place manufacturing processes, it can

be successfully used in many different applications.

With proper modification to the PCB, the Bluechip can be configured to cover the
2.4 GHz and 5.2 GHz bands simultaneously. In fact with proper tuning
technique, the Bluechip can exhibit greater than 3 GHz instantaneous bandwidth
(3-6 GHz) with VSWR < 2:1 for future Ultra Wideband (UWB) applications.

The BlueChip[ is a standard “4-wave antenna in a miniature package. As a Va-
wave antenna, BlueChipll requires a ground plane to radiate efficiently. Thus,
the ground plane configuration of the device in which the BlueChipO is installed
will have a significant impact on electrical performance (VSWR and gain). The
polarization and radiation patterns are also affected by ground plane size,
placement and geometry.

There are many ground plane configurations that will provide a 50 ohm
impedance match for the antenna. Contact Centurion Wireless for engineering
assistance with your custom application.
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| Physical Dimensions

* BlueChipd Radiating Element Size: 8mm x 6mm x 2.5mm (I x w x h)
* Overall Length with Solder Tabs: 12mm
» Physical Mass: 0.21 grams
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Electrical Performance

* VSWR <2.0:1 from 2.4 GHz to 2.5 GHz
» Peak Gain > 2 dBi (azimuth plane — vertical polarization)
* Average Gain > 0 dBi (azimuth plane — vertical polarization)

Conturion Antenna Radiation Pattern Canturion Antanna Radistion Patiern
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FIGURE 1a: AZIMUTH PLANE FIGURE 1b: ELEVATION PLANE
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| Feed Configuration

* BlueChipO has two tabs for solder attachment to PCB solder pads

» Tab #1 is for the RF feedline
o line impedance must be 50 ohms for optimum antenna performance

o Tab #2 is primarily for mechanical support
o identified by the notch or “key” adjacent to it
o should NOT be connected to the PCB ground plane
0 may be used for tuning the BlueChip[] by capacitive loading (contact
Centurion Wireless RF engineering for details)

1 R el W

KEY
Top View Side View

FIGURE 2: BlueChipd MECHANICAL VIEW

| Single Band Tuning Techniques (2.4 GHz)

» Electrical performance of the BlueChip antenna is influenced by the
physical characteristics of the surrounding devices and materials. This can
be used as an advantage by manipulating certain parameters to overcome
induced parasitics.

o PCB substrate thickness
o PCB substrate dielectric constant
o Ground plane configuration
= Distance from antenna
= Topology around antenna
0 Feed point transmission line impedance
= Trace width
= Trace length

Capacitive loading
= Enlarge or extend the solder pad for Tab #2
= Adjust length and width of the extended Tab

o



(1.

CeENTURION

WIRELESS TECHNOLOGIES. INC.

| Dual- Band Tuning Technique (2.4 & 5.2 GHz)

» A parasitic patch element, capacitively coupled to the Bluechip feed line, will
broaden and move the second resonance.
o Useful for 802.11(a) and (b) applications
o Excellent choice for PCMCIA form factor

Parasitic Patch on PCB Located
Under Bluechip
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| UWB - Band Tuning Technique (2.4 & 3-6 GHz)

Mgt o)

A parallel patch, directly connected to the feed of the meander line, will cause
very large bandwidth enhancement.
o Useful for 802.11(a), (b), HyperLan and UWB Applications

o0 Excellent choice for PCMCIA form factor

Parallel Patch on PCB Connected
Directly to Feed Line




(1.

CeENTURION

WIRELESS TECHNOLOGIES. INC.

PCB Solder Pad Size and Placement

* Two solder pads are required for attachment to a PC board
» Solder pads on the PCB should be 2.6mm x 2.2mm and spaced 8 mm apart

* BlueChipO antenna may be attached by reflow, wave or hand soldering
operations

VIA HOLE FOR RF
CONNECTION

2 —8mm

(TYPICAL)

FIGURE 3: BlueChipO TYPICAL PCB SOLDER PAD LAYOUT

Ground Plane Restrictions

» The PCB ground plane must not extend under the BlueChipl antenna
» The PCB ground plane must not extend closer than within 3mm of the
BlueChip[] antenna

Specifications subject to change without notice
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Typical Device Configurations

Note: Drawings not to scale.

Top Mount Top Mount

Corner Mount Dipole (Dual BlueChip[)
The configurations shown above are only a small sample of the many custom

layouts that can be used. Contact Centurion Wireless RF engineering for
assistance with your custom application.

10
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UWB PCMCIA Diversity Configuration

28 Feb 2002 17:33:44
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Azimuth Cut Antenna Patterns

Antenna A Antenna R

Centurion Wireless Technologles File: svcw101965 Centurion Wireless Technologles svcw101964
West Coast Design Center P/N: West Coast Design Center
Antenna Radiation Pattern Operator: Tom Antenna Radiation Pattern Operator: m
Rotation: Azimuth Rotation: Azimuth
DUT: Tri-band bluechip o oes Pol: Total DUT: Tri-band bluechip o oes Pol: Tota
3/14/2002 3/14/2002
10: 12AM 10: 03AM
-90 oeo +s0 oG -s0 oes +30 oeG
Gain -o.7 Gain -a.7
Tre (9B1) Frea(MHz) Trace (d81)
+0.80 +3.0 a8t 5725.00 _— +1.30 +5.0 ast
+0.43 5745.00 ———— +1.47
+1.22 5765.00 +2.04
+1.36 5785.00 +2.11
— — +0.989 §805.00 —— — +2.01
— — +1.54 5825.00 —— — +2.80
Cemturton Witsiess Tivhmolvgies T SVCW1O196 chnotogte svowt
t Coast Design Cen co ign Center
Antenna Medietion Pettern om Antenna Rediacion Pattern Operator:
Azimutn Rotation: Azimuth
DUT: Tri-band bluechip o oo DUT: Tri-bend bluechip Total
Date: 3/14/2002 3/14/2002
Time: 10:24AM 10: 18AM
-00 oEo +s0 oEe -0 oeo +00 DEG
Gain -0.7 Gain -0.7
Freq(MHz) Trac (aB1) Freq(MHz) Trace (dB1)
5150.00 +1.53 +5.0 ast 5150.00 ——— +2.21 +5.0 dB1
5175.00 +1.55 5175.00 +2.23
S200.00 +1.32 520000 +2.02
5250.00 +1.27 5250.00 +1.82
5275.00 —— —— +1.54 s275.00 _ _ +1.79
5300.00 —— —— +1.71 5300.00 — — +1.94
§325.00 — — +1.37 5325.00 — — +1.32
5350.00 —— —  +1.67 S3%0.00  —— —_ 4ils1

l:enturh:)n wlreless Technologies

Coast Design svcwi01977

Centurion Wireless Technologies
[=]

Amtenna Rediation Pattern West Cosst 1gn Center
Antennes Redietion Pattern Operator:

DUT:Tri-bend bluechip o oec Rotation: Azimuth
DUT: Tri-band bluechip o oea Total

11:35AM 3/14/2002
11:41AM
-s0 oEG +00 DEG
-s0 oes +90 DEG
Freaq(MHz) Tr
2400.00 Freq(MHz) Trace
2425.00 2400.00 ———— +1.87 +5.0 g8t
2430.00 2425.00 +2.11
2450.00 430 . 00 +1.99
2460.00 —— 50.00 +1.21
2475.00 — —— 460 . 00 — — +1.189
2485.00 — —— 2475.00 — — +1.30
2500.00 — —— 2485.00 — — +1.56
2500.00 — — +1.18
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Elevation Cut Antenna Patterns (Phi=0)

Antenna A

Antenna R

Centurion Wireless Technologies
West Coast Design
Antenna Radlatlion Pattern

DUT:Tri-band bluechip

-s0 oEG

Centurion Wireless Technologies
we Coast Desi Center
Antenna Radiation Pattern

DUT: Tri-band bluechip o oes

-s0 oec

svcwi01961

Operator: Tam
Rotetion: Elevationi
Total
3/14/2002
9:43AM

+90 DEG

Gein -0.7 Gain -0.7
Freq (MHz) Tra (aB1) Freg (MHz) Trac (dB1)
5725.00 —— +0.10 +5.0 dBi 57235.00 — =0.04 +5.0 dBl
5745.00 — +0.33 5745.00 — -0.33
57865.00 +1.18 5765.00 +0.61
5785.00 +1.46 5785.00 +0.93
5805.00 —— —— +1.485 58053.00 —— —— +0.87
5825.00 — —— +2.11 5823.00 — —— +1.21
chnologles avew101971 ¥ ologles avewi01e

West Coast Design Center
Antenna Radlatlon Pattern

Tom
Elevationi

West Coasst Design Center
Antenna Radiation Pattern

P/N:
Operator: Tam
Rotation: Elevationi

ou

:Tri-band bluechip o oEe

Frea(MHz) Trace Frea(MHz) Trace
2400.00 2400.00

2425.00 2425.00

2430.00 2430.00

2450.00 2450.00

2460.00 —— —— 2460.00 —_
2475.00 —_— 2475.00 —_—
2485.00 — — 2485.00 [
2500.00 — —— 2500.00 e

Tom
Elevationi

DUT: Tri-band bluechip o oes

DUT: Tri-band bluechip o oes Total DUT: Tri-bend bluechip © oes Pol: Total
3/14/2002 ate: 3/14/2002
10:56AM Time: 10:504AM

-0 oEG -0 ce +90 oEG
Gain -0.7 Gain -0.7
| Frea(MHz) Trace  (dBl) | |-Frea(MHz) Trace  (dBi) |

5150.00 — +1.10 +5.0 081 5150.00 ———  +1.25 +5.0 a1

5175.00 +1.02 5175.00 ——— +1.03

5200.00 +0.68 5200.00 +0.88

5250.00 +1.06 5250.00 +1.05

5275.00 —— —— +1.66 5275.00 —— —— +1.24

5300.00 —— —— +1.73 5300.00 —— —— +1.39

5325.00 —— —— +1.13 5325.00 —— —— +1.38

5350.00 —— —— +1.13 5350.00 —— —— +0.63

Centurion Wireless Technologies Flle: svcw101972 Centurion Wireless Technologies svcw101873

West Coast Design Center /N West Coest Design Center

Antenna Radiation Pattern Antenns Radiation Pattern ator

: Tam
tion: Elevationi
1

Date: 3/14/2002
Time: 11:13AM

+90 DEG
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Elevation Cut Antenna Patterns (Phi=90)

Antenna A

Antenna R

l:antur on Wireless Technnlugia:

Coast Design Cente

Antonna “Redlation Pactern Oper
Rota

DUT: Tri-band bluechip 0 DEG Pol

svcw101963

ator: Tom
tion: Elevation2
Total
3/14/2002
9:57AM

+90 DEG

l:antur on Wireless Technnluuia:
t Design Cente
Ant.nna “Redlation Pattern

DUT: Tri-band bluechip o oeG

svcw101962

Operator: Tam
Rotatlion: Elevation2
Pol: Tota
3/14/2002
9:52AM

+90 DEG

atn
Freg (MHz) Trac (dB1) Freq(MHz) Trac
5725.00 +2 5725.00
5745.00 +2 5745.00
§765.00 +3 5765.00
5785.00 +3 5785.00
5805.00 — — +3 5805.00 @ ——
5825.00 — —— +3 s825.00 — —
Centurion Wiretess Technologtes SVCW101968 Centurion Wiretess Technologies svcwi01969
West Coest Design Center West Coest Design Center
Antenna Radiation Pattern Operator: m Antenna Radiation Pattern Operator: Tam
tlon: Elevation2 tion: Elevation2
DUT: Tri-band bluechip ©° oes DUT: Tri-band bluechip ©° oes a1
Date: /:4/2002 Dote: 3/14/2002
Time: 10:29Al Time: 10:33Al
-20 oEG +20 oEG -20 oEG +20 oEG
Freq (MHz) Trace Frea (MHz) Trace
5150.00 5150.00
5175.00 5175.00
5200.00 5200.00
5250.00 5250.00
8275.00 — — 5275.00 — —
§300.00 @ — — 6300.00 — ——
§325.00 — —— §325.00 — ——
5350.00 —— —— 5350.00 —— ——
l:enturiun Wireless Technologies svcw1018785 l:enturiun Wireless Technologies svcw101874
t Cosst Design Center t Cosst Design Center
Antenna Redration Fattern Operator: Tom Antenna Redlation Fattern Operator: Tam
Rotation: Elevation2 Rotation: Elevation2
DUT: Tri-band bluechip o cea Pol: Total DUT: Tri-band bluechip o oeG Pol: Total
Date: 3/14/2002 3/14/2002
Time: 11:29AM 11:22AM
-90 oEs +90 oEG -90 oEs +90 oEG
G G
Freq(MHz) Trace (aB1) Freq(MHz) Trace (aB1)
2400.00 ———— -2.94 +5.0 a8t 2400.00 ———— -2.
2425.00 -2.32 2425.00 -1
2430.00 -2.37 2430.00 -1
2450.00 -3.29 2450.00 -2.
2480.00 — —— -3.42 2480.00 — — -2.
2475.00 —— —— -3.44 2475.00 — — -2
2485.00 — — -3.31 2485.00 — — -2.
2500.00 —— — -3.87 2s00.00 — . -2.
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Evaluation Board Specifications

04.0l2.13]

37.001.46]

SMA PC MDUNT/ 0.4L.02]1 GAP, 2X
EDGE LAUNCH

40.001.57]
0.50.02]

410161

\158[060] THICK
SINGLE-SIDED FR4,

1 0z, COPPER

— —~—2.00.10]

JACK RECEPTACLE

Evaluation Board Specifications:

PCB Dimensions:
Height: 54 mm
Width: 40 mm

Substrate: FR-4 (1.57mm thick)

Laminate:

1 oz. Copper (0.036mm thick)
Shaded area has copper
laminate removed

Ground Plane
Height: 37 mm

Solder Pads:
Size: 2.6mm x 2.2mm

1 - RF feed
2 — Mechanical support (no
connection)

Coplanar Transmission Line:
Width = 2.5 mm
Gap = 0.4 mm

Connector:

PCB edge launch SMA-jack
(female) (Reference Johnson
Components Connector 142-
0701-801)

Specifications subject to change without notice
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Contact Information

Centurion Wireless Technologies, Inc.
Corporate Headquarters

PO Box 82846

Lincoln, NE 68501 USA
402-467-4491 phone

402-467-4528 fax
sales@centurion.com
www.centurion.com

Other Centurion facilities:

Aylesbury, U.K.
44-1296-339-808 phone
44-1296-489-949 fax

Shanghai, P.R.C.
86-21-5855-0827 phone
86-21-5855-0934 fax

Penang, Malaysia
60-4-398-9298 phone
60-4-398-9198 fax

Seoul, Korea
82-2-551-2700 phone
82-2-551-2720 fax
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