ER#f & ANO58

REEEIFEIE™

Audun Andersen®

RERiE

o X% o THMH

o IEE5E] o f3

o HE o FHEtt

. RIE o 24GHz

o HEE * 868/915MHz
1 &

XM EREARNTZHEEERRECSRDNAFERE | FRITE T MEWWwW.ti.com.en/rf EEW, XENK
REMNBEFZENEZSH., XESRIEHE. 8 | F—PHESEXR. BHAEMHBEIR. —L£X4H
. PEMICE. H5. KNEAFXLESE. B | ERMEEEEXLEREHMER.,

XERNBT ARAHREMA/MER. FERENS

Chip Antenna Whip Antenna

BE1. FRPXRZEHR

13 TEXAS
INSTRUMENTS ZHCAO070 1



B H# & ANOSS

BR*:

KA 1

1 EA 1

2 8= 2

3 RE&M%E 3
3.1 PCBX% 4
3.2 CHIP X% 4
3.3 WHIP X% 4

4 KREBY 4
4.1 TRETEMIEE 5
4.2 HBEAPEHTITE 9
43 R~F. MOt 10

5  FEwww.ti.com.cn/rf EXR&EESEi&iT 12
5.1 2.4GHz b0HzBR i R&MSHRIT 12
5.2 24GHz ZHR&SHERIT 14
5.3 868/9156MHzKR %S %&1%1T 15

6  PIGRE&ER 16
6.1 R&CER 16
6.2 EM{HEIER 16
6.3 RLHENHMNEEH 16

7 RY 17

8  RiihA 19
8.1 XMHh%E 19

2 @®5

AN N AEIC (Application Note)

CW HK (Carrier Wave)

DB 1% BA#R (Demonstration Board)

DN ®ITEiZ (Design Note)

DUT ®EZMIX (Device Under Test)

EIRP BRIE (Effective Isotropic Radiated Power)

EM B (electronic Magnetic)

EM TH{E#EE) (Evaluation Module)

IFA KAFEIRZ (Inverted F Antenna)

ISM Tk, ®= . Efr (Industrial, Scientific, Medical)

LOS MM (Line Sight)

MIFA MR BEIFEXZ (Meandered Inverted F Antenna)

PCB ENHIERE&#R (Printed Circuit board)

RF T4 BEHE (Radio Frequency)

SRD %2868 & (Short Range Device)

Tl EMYEE (Texas Instruments)

VSWR BEIKEE (Voltage Standing Wave Ratio)
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4 dBfdiv
Frequency T 44 GHz
Horizontal potarization e
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EMEAXNEREEWESRE. BsErsHNeEbEnaAgmEsdBNsF. £ tANBHEREA
SmartRFO4EBHY/NEU RN E, ESHERMNA LANEHERNEEZE B MIRLER. SmartRFO4EBE —
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CC1100EM PCB Antenna in SmartRF04EB CC1100EM PCB Antenna without SmartRF04EB

Vertical Polarization, YZ plane 2 dB/div | Vertical Polarization, YZ plane 2 dB/div
0 dBm, 868 MHz Ref Lev: 4.6 dB | 0 dBm, 868 MHz Ref Lev: -1.2 dB

E5. #hE A ARFIR ¥R H B eI R
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4.2 HEFIFEITE

ARMEEMNFERNERL TR, SANEMMERNHENERESEE, A—TMNEITNERERFES
MEXFHE., B6ERMN—P2A4GHZREARXFENEAHINE, ERERE2.4GHHRE, REWEIWERE
20BN, MEAEETREFONKERAES ., XMUERERITIFIESM2.3GHzE2.8GHzE LA # 1T
B, XTNETENNERTEERBRENEEZEEHTURSIBNER, HEFET A FENXFTED
RBERFAN., ALRMNRIBREREFHTININERSBINMEIMER, CHEETHERERESEN®
PO THERBERELERS. EEFRENEITNBESTEREGHREN, AMXNMREEFERMETRLE
BEMERMERERE. XRARIEENETREMNAHMNNKERETHRIERETL.

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -0.45 dBm VBW 1 MHz
10 dBm 2.44200000 GHz SWT 5 ms Unit dBm
10,
A
D
D/W\M A
,r\/\/\ A au
J v
10
-1
-20
TR
_o5| ’MJ o .
-30
_35
-40
Start 2.2 GHz 70 MHz, Stop 2.9 GHz
Date: 13.FEB.2007 13:34:08
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HI—FMNETEN T ERAERERBRANERF R, FBITERE XL MR E 4R 40% # 5 X&) R IR
A, XNEFEREM—AMEITU—EILE, RETRNAREXERFTERBIKXT-10dBHEVSWR
INF2RVRSEE . RETRRERFINEDT10%NHEEE ., RidXTRERNENTTIEREARTTFH
001[10]1H #k 21,
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B_O mm

E8. 1) PCBX%H2) ik XM hRE X it

B8 BTRME—12.4GHZHIPCBREM— N2 AGHZMG A R, BARLTENTRTECHALIETR. M
EFRaT B, SHREMEZELEPCBREL VB L. FOETHEFRNMRETEMNEHNER, BEHRTMNER
EHEMFERNREE2AGHANE R OEHEBHRE, BROAFRENTRETPCBRL.

Free Space Efficiency
90 %

80% | = ==
70 % — —
L N

60 % - >

T 50% :
£ 0% // \\.
30 %
20 %
10 %
0% . T S - —
X '\“@0?@ S ‘:9"0“ @OPQQN“@%Q
qf-‘w’*’w“—‘q?wmb‘w"‘wm"w"w“ @ @ @ P
Freq [MHz]
‘—PCB antenna Chip antenna ‘
E9. PCBRLZ I RE&RYLL IR
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5 www.ti.com.cn/rf LT AR &Rt &%

BMURRERA T AMRLERITSE., S—PRIUTSETIEHRA T RITXENXY, BEHEXTSEHRITRE
EEBMAILR ENHA . ERMET. MZERITREZRBEARNNEREMEREHNME., BRERE
RNRRE B E EEAPCBRZ, SRUEIFHBNAR. AREBHHUAEN TREREMEZE
FEEN. RARMEARENENZREREZT. MEEELET RIS E RIS EBEE
www.ti.com.cn/rf ETE, B7EPRRIGEDEDR T A RERBHERNE.

5.1 2.4GHz 50BXMB SRR &S E Tt

2.AGHzA R, TIRSRET AMARMRITSERRIIE, BN BimREHILE0MBEIE, BN
S0BRMBHY L ECER PR /S AT B 2.4GHz 9 /= @A T AE . TIHRMASERITR S 2.4GHZ™ M H— 500K 48
AL R

2 AGHZR/NR &R TT =2 B0 From i R RFEU(MIFA) R4 . X TR E X TR &R A/ FIUSBE 502 3F
FAREMN. XTRERMEEANMEIC043(3]. ’ITXHFRICC2511USBERMHFIRITSE 16T R T REHM.,

E10. B REFE R4

BNFAROREOFREEELLMIFAR AN E, BEIEMIFARETECENESE, XMRITSEERH
£12CC2400DB. CC2420DBFICC2430DBAYRITSZ HERRETR S, MRETERITEICSUHF007[41F B IR, IFA
HNEKESEFMDBIRE—EMXH], NEMERTHARE R/ NAOHER EKEEDTEL M,
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E11. REFXRZ%

S5E1—#, ENNUSRASRMT —MIEER -1 E2.4GHZEEH 12.4GHZA S R RN AEIL. NHE
1IL048[718 & T AUSBH AR/ EIPCBIRAE A RE MBI AN ELER. 2B THRXMBER
TTRMZEFKR.

All dimensions fisted in

i ‘ — =1 l’-_.__ - — ;..__a.l .* . . aem .i
i BN etk
AL . % D e
e B il 1 !
] N i |
=1 Zone occupied by the antenna EXJ PCB border (no ground-plane)

Soldering pads, feed point and feeding line [ PCB ground-plane
B12. 2.4GHzH9i K%
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5.2 2.4GHzZHXEWMESERIT

ATROBETEERAFTENHBEEHE, R 1TMEESMIRFREFNHOELRNED RELE TN,
E—EERT—EMINESEBTELRB BRI TS E .

CC2500. CC2510. CC2511FCC2550F HEMMEI, XitFAEI3FHRRMNREN BSRE~mB AT o
BB, XLERZLMIRITIMENEEZITEICOMBIEHFEES. B—FENAMIMIEEMERNERTMUAR
FFHRETSIFSE., MREEMNHMEHINEIFER T REBBATT FFCCHFRAERIZI AT ZINNERH.

E13. cC2550xxiT & @R KL

CC2400. CC2420FICC243x & B FHMAR AR, FrlfEA— oM Nk & R B X ERE ™ &
FNYRAESEN., MRENSIREREETRFERE, ENFAEIC0406]FFrRILARLtheEECC2400.
CC2420Fcc243xH R, FBIMEFENIABE R STXRXA# I REE, XFRAN 25 TIEMRFME 42 4GHz

E14. cC24xx ITE BRI L
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5.3 868/915MHz X&)t &%

X} F868/916MHz R 2k, TIA SRt T WAEE DUX 4R EAPRARF™ M P HNSE&RIT. — MRt 7ER
RAPCBRIT, B—ME —NMERREBIIFRIRNPCBLEREX, MMTIEAEAL0OMMBILEBME, REW
N FEN@EthHE— PN EELERS.

HPCBRER—HEHRM. PERTHEMANBAESTER. B8 RM2868/9156MHzERPCBRLME L
., ZERITEIC008[9]FICCTI00EMMIPCB R &5 ik iT23] R B I MiRiTHE L.

E15. BAtRi4868/915MHz

E16 B RAIETIA S REAXT868/915MHzE/ NI AL BAFT R, EH—NEBERHKPCBLEEMIohanson
TechnologyB9:&x i R AR, RITEIC016[8]E B IFMATRITN BTN ELE R,
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6 K& EE

XEDBREXRTRENFAXMMRELEIE R, —ERSAAREHREHEEMGBELIR. REFWERELN AT
EXNEARBRERITEERS . XIPMBIRETHEFHHIR.

6.1 X&&SEHk
BRELIREBEZITEIRE, E25H— 5 A E T8 % A TR

Title Author

Antenna Theory and Design | Warren L. Stutzman & Garry A. Thiele
Antenna Handbook Y. T.Lo&S. W Lee

Microwave and RF Design of | David M. Pozar

Wireless Systems

+R2. Rek 3k

6.2 EM{5EIR

RIFILBHTREBAMEMBELR., BTFTIASFRAEXNBEFRIEH#THE, FHKRNRRZ—FSXE
mE.

)

Tool Company
IE3D Zeland [13]
Momentum Agilent [14]
HFSS Ansoft [15]
R3.EM{FEIR

6.3 XE&RHUBHIEITHE
IR T A REDEFEBRXRINENBRORE, RASSETERTEATRUKERMEME. R
MMRFERINBRAARNKRER LS ETEFEREN. TRIEOREREMRLEI RS RRSH

AT,

Company Web page Expertise
Fractus http://www.fractus.com/ Chip antennas
Johanson Technologies | http://www.johansontechnology.com/ | Chip antennas
Pulse http://www.lkproducts.com/ Chip antennas
Antenova http://www.antenova.com/ Chip antennas
Whip antennas
Badland http://www.badland.co.uk/ Whip antennas
Linx Technologies http://www.linxtechnologies.com/ Whip antennas
Antennasys http://www.antennasys.com Antenna consultant
LS Research http://www.lsr.com/ Antenna consultant

Ra. RERUBNEEH
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7 B4
AEAFME DO ARMENREE MER, ARE-NDRENMIINSHBBTEEET, FBo5
www.ti.com.cn/rflIRB R &SR IT#H T T SR FH EFE 7 — LM NEIR,

FoFIHE T FFBEwww.ti.com.cn/rf LTS ERIT, AREIH T AR~ RARENFER. REALEFTEN
PCBIRA/NFIFEREH., XEREHEETMTEARNRITHARESNER.

Reference design Applicable | Required Properties Documentation
products | Size, in mm
CC2511 USB Dongle [16] | All2.4 GHz | 15.2x 5.7 Small size ANO043 [3]
products Easy to tune
CC2430DB [17] All2.4 GHz | 25.7x 7.5 Medium size DNO0O07 [4]
CC2420DB [18] products Omnidirectional
CC2400DB [19] Easy to tune
CC2500 Folded Dipole CC2500 46.0x 9.0 Large size DNO004 [5]
[20] CC2550 High gain
CC2510 Hard to tune
CC2511
CC2400 Folded Dipole CC2400 48.2x7.5 Large size ANO040 [6]
[6] CC2420 High gain
CC2430 Hard to tune
CC2431
2.4 GHz chip antenna All 2.4 GHz | 15.0x 5.5 Small size ANO048 [7]
products Medium
performance
CC1111 USB Dongle [22] | All 868/915 | 8.5x 7.8 Small size DNO016 [8]
MHz Omnidirectional
products Easy to tune
CC1100EM PCB All 868/915 | 39.0 x 37.0 Medium size DNO008 [9]
Antenna [23] MHz Omnidirectional
products Easy to tune

i3 TEXAS
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&30k

[11 ANOO1 SRD Regulations for License Free Transceiver Operation (swra090.pdf)
[2] AN032 2.4 GHz Regulations (swra060.pdf)

[3] AN043 Small Size 2.4 GHz PCB antenna (swra117.pdf)

[4] DNOO7 2.4 GHz Inverted F Antenna (swru120.pdf)

[5] DN004 Folded Dipole Antenna for CC25xx (swra118.pdf)

[6] AN040 Folded dipole antenna for CC2400, CC2420 and CC2430/31 (swra093.pdf)
[7] AN048 2.4GHz Chip Antenna (swra092.pdf)

[8] DN016 Compact 868/915 MHz Antenna Design (swra160.pdf)

[9] DNO008 868 and 915 MHz PCB antenna (swru121.pdf)

[10] DNOO1 Antenna Measurement with Network Analyzer (swra096.pdf)
[11] Fractus: http://www.fractus.com

[12] JohansonTechnology: http://www.johansontechnology.com

[13] Zeland: http://www.zeland.com/

[14] Agilent: http://eesof.tm.agilent.com/products/momentum_main.html
[15] Ansoft: http://www.ansoft.com/products/hf/hfss/

[16] CC2511 USB-Dongle Reference Design (swrc062.zip)

[17] CC2430DB Reference Design (swrr034.zip)

[18] CC2420DB Reference Design (swrr019.zip)

[19] CC2400DB Reference Design (swrr020.zip)

[20] CC25xxEM Folded Dipole Reference Design (swrc065.zip)

[21] CC2400EM Folded Dipole Reference Design (swra093a.zip)

[22] CC1111 USB Dongle Reference Design (swrr049.zip)

[23] CC1100EM PCB Antenna Reference Design (swru122.zip)
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8.1 X#psE
Revision Date Description/Changes
SWRA161 2007.11.26 Initial release.
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Safe Harbor Statement:

This publication may contain forward-looking statements that involve a number of risks and uncertainties. These “forward-
looking statements” are intended to qualify for the safe harbor from liability established by the Private Securities Litigation
Reform Act of 1995. These forward-looking statements generally can be identified by phrases such as Tl or its management
“believes,” “expects,” “anticipates,” “foresees,” “forecasts,” “estimates” or other words or phrases of similar import.
Similarly, such statements herein that describe the company’s products, business strategy, outlook, objectives, plans,
intentions or goals also are forward-looking statements. All such forward-looking statements are subject to certain risks and
uncertainties that could cause actual results to differ materially from those in forward-looking statements. Please refer to TI'
s most recent Form 10-K for more information on the risks and uncertainties that could materially affect future results of
operations. We disclaim any intention or obligation to update any forward-looking statements as a result of developments

Trademarks:
The platform bar is a trademark of Texas Instruments. All other trademarks are
the property of their respective owners.

Real World Signal Processing, the balck/red banner, C2000, C24x, C28x, Code
Composer Studio, Excalibur, Just Plug It In graphic, MicroStar BGA, MicroStar
Junior, OHCI-Lynx, Power+ Logic, PowerPAD, SWIFT, TMS320, TMS320C2000,
TMS320C24x, TMS320C28x, TMS320C6000, TPS40K, XDS510 and XDS560
are trademarks of Texas Instruments. All other trademarks are the property of

occurring after the date of this publication.

their respective owners.

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications, enhancements, improvements, and
other changes to its products and services at any time and to discontinue any product or service without notice. Customers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All products are sold subject
to Tl's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with Tl's standard warranty.
Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where mandated by
government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and applications
using Tl components. To minimize the risks associated with customer products and applications, customers should provide adequate design
and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible
or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing such
use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and acknowledge
and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any use of
Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be provided by TI.
Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in such safety-critical
applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are specifically
designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military specifications. Buyers
acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at the Buyer's risk, and that they
are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are designated
by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated products in
automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information
on other Texas Instruments products and application
solutions:
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« DSP - HIFIE S4B http://www.ti.com.cn/dsp
- BREIE http:/www.ti.com.cn/power
- MASBMLMRES http//www.ti.com.cn/amplifiers
+ 0 http://www.ti.com.cn/interface
- BHFFRFEIEE AR hitp://www.ti.com.cn/analogswitches
« 248 http://www.ti.com.cn/logic
« RF/IF 7 ZigBee® MR 77 R www.ti.com.cn/radiofre
« RFID %t http://www.ti.com.cn/rfidsys
« BIBEHAR http://www.ti.com.cn/dataconverters
- EFRFITHRS 88 hitp://www.ti.com.cn/clockandtimers
FROEZ M8 http://wvww.ti.com.cn/standardlinearde
- REARMBA LSRR http//www.ti.com.cn/temperaturesensors
- BRI (MCU) http://www.ti.com.cn/microcontrollers

TR R A
- R http://www.ti.com.cn/security
« TR A http://www.ti.com.cn/industrial
« HEHKEA http://www.ti.com.cn/computer
- BHWME http://www.ti.com.cn/broadband
« RZEHTF http:/www.ti.com.cn/automotive
- FIAFER http://www.ti.com.cn/video
« BFER http:/www.ti.com.cn/audio

BiE 58 http://www.ti.com.cn/telecom
« THIEIR http://www.ti.com.cn/wireless
« SE3RETF http:/www.ti.com.cn/consumer
« BESTHEF http:/www.ti.com.cn/medical
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IO http://www.ti.com.cn/amplifiers
BEEds  http://ww.ti.com.cn/dataconverters
DSP http://www.ti.com.cn/dsp

B0 http://www.ti.com.cn/interface

L http://www.ti.com.cn/logic

HL Y http://www.ti.com.cn/power

Tl i 2% http://www.ti.com.cn/microcontrollers
87 F

=Y http://www.ti.com.cn/audio

P http://www.ti.com.cn/automotive

ik http://www.ti.com.cn/broadband

HeriEi http://www.ti.com.cn/control
P S http://www.ti.com.cn/opticalnetwork

w7 http://www.ti.com.cn/security
CERFT http://www.ti.com.cn/telecom
WS A% http://waw. ti.com.cn/video
Tok http://www.ti.com.cn/wireless
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