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Tolerance analysis of indoor test system for
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Abstract：This paper analyzes the potential eHor sources in the indOOr test system fOr baSe station
antenna and proves

theOretically that the abSOrber charnber haS a11 important influence on the measuring results(Voltage Standing WaVe

Ratjo—VSWR，IS01ati咖)．According to the data analySes on the measuring results of different
antennaS in different

absorber charllberS，sOnle cOncluSions are drawn on innuences fm abs。rber ch锄bers． Fimlly，a new analySis
method is prC}posed．
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O IntrodIlction

Measurement of antenna parameterS is an indispenSable step in antenna prCHduction．Field measuring
is im—

practicaI fOr production proceSS and using gymnasium
size absorber chamber wiIl Occupy a large space·Nomally，

the producers use a small size of absorber chamber to test the antenna
to check whether it meets the specification

or not．Due to environment differences between measuring and practical use，the Hleasuring results are
to deViate

from their true values． How much is the deviation and where the deviation comes from are tasks of this topic．

Error sources in the antenna incIoor test system

The antenm ind∞r test system is composed d the network analyzer[1，2|，“ferent kinds of sWitch and an

abSOrber ch砌ber，which are connected by connecting cables or measuring cables． The antenna under test is

placed in the absorber ch跏ber．

Error SOurces here can be divided into three categories： system errors，random errorS
and drift errorS．

加nong them，system errorS come from the reflectivity and inSertion losS of every compOnent in the measuring

path；they are predictable and can be remoVed by calibrati。n except
the error fr()m the abs。rber chamber，which
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Ⅳter calibration(n，＆are known)the reflection of measurement R盯’一77z阳s is as

R旷一仇缎s=Rd“z+了W甜￡2·R以是 (2．3)

For iSolation measurement and calibration，two ports are needed． Here no H10re than one time reflection is

considered．See Fig．3 and Fig．4．
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Fig．4 I∞lati∞IIle嬲叫吼枷t(s21

For through calibration(assuming no reflection and no return

S21一cnZ=Sl+S2+S3+S4

or S12)

loss for the through standard device)

=孔2+RP·R卵口·R2+R2·胁2+孔2·RP·R咒口

=R2·(1+2·RP·R卵口+RP2)

Since we have known了■and R8 from one Dort calibration，R咒口becomes definite now．

Fbr iSolation(S21)measurement，here X means the signal sent out by one antenna(e．g．+45。)and y

means the signal received by another one(e．g．一45。)．

X=X1+X2+X3=尉“￡·R(1+R8·R72口+S11。RP)
y=X·(尺盘忌+S21)

The signalreceived at port 2 is denoted as S21 僦，compOsed of y1，y2 and y3．

S21一眦=yl+y2+y3=y·孔·(1+R8·S22+R8‘R卵口)

=(S21+R口志)·尉M￡·n2·(1+尺P·R卵口+S11·RP)·(1+RP·S22+RP·R7z口)
Here S 1 1 and S22 mean reflectivity coefficients from the two ports of antenm respectively，which can be

approximated as R盯 m∞s from the VSWR measurement above．After calibration，we get the measurement

value of S21一优鲫s．

S21一优ms=(S21+Rn走)·了W“z (2．4)

From(2．1)and(2．2)，we can know that system errors(T≥and尺P)can be corrected by calibration．As—

suming that T甜“￡equals 1，the measurement values are the sum of the true Values and the reflection from the
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absorber chamber，as in(2．3)and(2．4)．Through the above derivatives，it is clear that the abSorber chamber

iS a main influence on the measuring results after calibration． However the reflection from the abSorber chamber

is not constant；it depends not only on the size of the absorber ch锄ber but also on the frequency and power of
incident waVes．Therefore the radiation pattern of the antenna itSelf will a1SO be an influential factor on the mea—

suring results．

3 Test results

’I、}1e absOrber is made from specially treated low。density polyurethane foam，shaped as conventional pyra—

mids．The abSOrber chamber is one in which absorber pieces are installed．Measuring the S parameters of an an—

tenna outdOOr with no reflections arOund and thoSe values in an abSorber chamber respectivelv，we define the re—

flections frOm the abSorber chamber as the corresponding differences between measurement results in two cases，

which is deriVed in section 2． S。me random ermrS such as thoSe from temperature，moisture， operators， and

equipments，etc． are excluded．
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专注于微波、射频、天线设计人才的培养 易迪拓培训
网址：http://www.edatop.com  

 

如 何 学 习 天 线 设 计 

 

天线设计理论晦涩高深，让许多工程师望而却步，然而实际工程或实际工作中在设计天线时却很

少用到这些高深晦涩的理论。实际上，我们只需要懂得最基本的天线和射频基础知识，借助于 HFSS、

CST 软件或者测试仪器就可以设计出工作性能良好的各类天线。 

易迪拓培训(www.edatop.com)专注于微波射频和天线设计人才的培养，推出了一系列天线设计培

训视频课程。我们的视频培训课程，化繁为简，直观易学，可以帮助您快速学习掌握天线设计的真谛，

让天线设计不再难… 

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助你快

速学习掌握如何使用 HFSS 软件进行天线设计，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

CST 天线设计视频培训课程套装 

套装包含 5 门视频培训课程，由经验丰富的专家授课，旨在帮助您从

零开始，全面系统地学习掌握 CST 微波工作室的功能应用和使用 CST

微波工作室进行天线设计实际过程和具体操作。视频课程，边操作边

讲解，直观易学；购买套装同时赠送 3 个月在线答疑，帮您解答学习

中遇到的问题，让您学习无忧。 

详情浏览：http://www.edatop.com/peixun/cst/127.html  

 

 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz 线圈天线的工作原

理、设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的

具体操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。

通过该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及

其匹配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训
网址：http://www.edatop.com 

 

关于易迪拓培训： 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，一直致力和专注

于微波、射频、天线设计研发人才的培养；后于 2006 年整合合并微波 EDA 网(www.mweda.com)，

现已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经

典培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电

子工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验 

※ 一直专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 视频课程、既能达到了现场培训的效果，又能免除您舟车劳顿的辛苦，学习工作两不误 

※ 经验丰富的一线资深工程师主讲，结合实际工程案例，直观、实用、易学 

 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 

 
 
 
 
 
 
 
 

 

 

 

  


