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1. Introduction

Keysight Technologies, Inc. provides many of the components you need to
make accurate antenna and radar cross-section (RCS) measurements. iBh
Antenna Test Selection Guide will help you select the hardware necessary
to meet your antenna measurement requirements. This note is primarily for
customers who want to design, integrate, and install their own antenna mea
surement system using Keysight antenna test equipment, and for customer
migrating to Keysight's latest network analyzers. For the experiered do-it-
yourself customer, this selection guide will describe the input and outpt char-
acteristics of antenna measurement components available through Kesjght.
Your Keysight Technologies sales engineer will be glad to assist you in proe
ing the instrumentation. Keysight Technologies does not provide safvare or
integration services for antenna measurement systems. However, Ksight
Productivity Services can provide these services for a fee.

Some customers may prefer the design, integration, and installation ban

antenna system be performed for them by a solution supplier who has exten-

VLYH DQWHQQD WHVW FRQOJXUDWLRQ H[®HWLAIQFK .H\VLIJKW 7HFKQRORJLH"
channel partners who can provide this service. Our channel partners will wa

with you to understand your measurement needs and design an antenna test

system that meets those needs. They will design the RF subsystem, the posi-

tioning subsystem, the measurement application software, and prode system

installation and training.

This selection guide is meant as an aid for those with extensive antenna test
experience. Refer to the Keysight websiteZZZ NH\VLJKW FRP of@G DQWHQQD
access to technical papers and current antenna test equipment informatio.

Use this guide to:

— Understand how Keysight instruments can be integrated
LOQWR \RXU FRQO0JXUDWLRQ

Learn about interface requirements between components
Understand issues related to selecting the equipment required
to make antenna measurements

Learn how to migrate from the 8510 to PNA network analyzer
or 8530 to N5264A PNA-X measurement receiver.
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Main parts of an antenna range

A typical antenna range measurement system can be divided into two separatparts:

the transmit site and the receive site (see Figure 1). The transmit site coiss of the

PLFURZDYH WUDQVPLW VRXUFH DPSOLQHQD RG®W MRKIHDPRPWKH WUDQVPLW DQWH
munications link to the receive site. The receive site consists of the antermunder test

(AUT), a reference antenna, receiver, LO source, RF downconverter, pasner, system

software, and a computer.

Antenna
under test C_
85320A
RU _> Reference

test mixer
antenna .g‘

LO/IF

Transmit
Antenna

85320B
%%?F?OA ref mixer

PSG or MXG J2 J4 |33 39 TEST IF
83008 |[J10 REF IF
LO Inpu J1
T Refer to Table 1 _>
LAN| Trigger
Port %ﬁlut i Trigger In 10MHz Ref ]
T T 2nd
10MH converter
Rel In mputs ‘)
PNA Trigger Ou N
PNA Trigger In| _y.
Router/Hub LAN Port -
N ey -
g W
A
N5242A opt. 200, 020
Controller
Event Trigger

from Positioner

JLIXUH 6LPSOLOHG IDU oHOG DQWHQQD UDQUJH[# [DIRFSPW ZLWK 01,$ 6RXUFH DQG 1
Measurement Receiver with LO source (Option 108).

Channel Partners

Keysight works with channel partners who develop complete antenna test andragenna
range solutions. These partners build and install antenna measurenmd systems work-
ing with Keysight engineers to solve customer problems. Keysight insiments such as
measurement receivers, network analyzers, sources and accesses, are sold either
directly to the end-user or through Keysight channel partners. Contact pur Keysight
sales representative for a channel partner in your local area.
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2. Overview of antenna applications using Keysight
PNA Series network analyzers

The Keysight PNA-X measurement receiver and PNA/PNA-X series netwoanalyzers
incorporate new technologies and features to provide better perforrance and capabili-
ties for antenna and radar cross-section (RCS) test applications.

High sensitivity

The Keysight PNA-X measurement receiver is a direct replacement for ther@vious
8530A model with fast throughput and higher measurement sensitivity.

The PNA/PNA-X analyzer has a mixer-based architecture providing exdeht sensitivity.

With the PNA/PNA-X Series, you have the ability to select from a minimum of 29 tfier-

ent IF bandwidths. This allows you to optimize the sensitivity versus mesarement speed

WUDGHRII WR oW SDUWLFXODU PHDVXUHPHQW DQG DSSOLFDWLRQ UHTXLUHPHQWYV

With the PNA/PNA-X Series analyzer, you can maximize sensitivity witlemote mixing

by adding Option 020, IF Access. This option allows you to use an externally gerated

,) DQG E\SDVV WKH 31% ;jV LQWHUQDO oUVW GRRQLFRORFHW WHU )J)URQW ORRSV FDQ D
sensitivity by about 15 dB by bypassing the coupler.

Legacy (E836xC) PNA Series analyzers provide maximum sensitivityitwiemote mixing
by adding Option H11, IF Access. This option allows you to use an externally gerated
0+] ,) DQG E\SDVV WKH 31%$jV LQWHUQDO oUWWD®OR/AR) FRQYHUWHU 2SWLRQ F
improve sensitivity by about 15 dB by adding reference links that allow you to bygss the
coupler.

Increased speed

Extremely fast data transfer rates with the network analyzers are accomished using
the COM/DCOM features. LAN connectivity through a built-in 10/100 Mb/s LAN1iter-
face enables the PC to be distanced from the test equipment. Together these &tures
provide remote testing and reduced test time.

Option 118 ads fast CW mode and provides a data acquisition speed of more than
SRLQWV SHU VHFRQG ZLWK XS WR oYHQPIRXVOVUHPHQW UHFHLYHUV VLPXOWD

Flexibility and accuracy

8S WR oYH VLPXOWDQHRXVO\ WHVW UHFHLYHUV $ % & 'DQG 5 DUH DYDLODEOH LQ
PHDVXUHPHQW UHFHLYHU IRXU UHFHLYHUWE@L3VMUY1EQ YIWMDQGDUG DQG oYH U
PNA-X Option 020; with each receiver capable of measuring up to 400,000 puois of

data.

Option 080 enables the PNA/PNA-X Series analyzers to set the source fregacy indepen
dently from where the receivers are tuned. The user may enter multiplier ahoffset values
to describe how the instrument’s receivers track the source frequencywith Option 080,
PNA reference receiver power levels can be below the phase lock level sincéase locking
is performed separately. You can attain exceptionally accurate antermmeasurements

by combining Option H11, IF access, with Option 080, Frequency-offset gability and
advanced triggering.

PNA-X measurement receivers and PNA/PNA-X analyzers support synamization with
external signal generators which can further enhance performance andrgatly improve
measurement accuracy.
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Pulsed measurements

PNA/PNA-X Series Option 021 port-one internal modulator and 025 internbpulse
generators add pulsed-RF for pulsed antenna test applications. Combied with Option
008, these gates augment the PNA/PNA-X’s pulse measurement capahiyi by enabling
point-in-pulse testing, with pulse widths smaller than 33 ns.

Security

For secure environments, the PNA family features a removable hard drive t@mpletely
ensure the security of the data that is acquired by the PNA. Refer to “Appendix 1o
page 71 for detailed information.

7KH IROORZLQJ VHFWLRQV GHPRQVWUDWH KRZ QHKMHU3ABO®Q EH LQWHJIJUDWHG LQWR \F
IDU oHOG 5&6 DQG PLOOLPHWHU ZDYH VA\VWHPV

1HDU oHOG DQWHQQD PHDVXUHPHQWYV

,Q QHDU oHOG DSSOLFDWLRQV WKH SUREH LHOPFDWHG YHU\ FORVH WR WKH DQWHQC
(AUT), so sensitivity and dynamic range are not as important a performanceoasider-

DWLRQ DV LQ D IDU oHOG DQWHQQD UDQJH HRKADRVHHW X\HHOGIFWDEOH EDQGZLGWK IHDW
to optimize the measurement speed vs. sensitivity tradeoff. By seleirtg the widest

bandwidth available (5 MHz for DSP-4, 15 MHz for DSP-5), the measurement ggd

is maximized. The PNA-X analyzer is mixer based, with fundamental mixing £6.5

GHz, providing a 24 dB increase in sensitivity and dynamic range over sampleabed

analyzers. This more than makes up for the sensitivity reduction realidewhen the IF

bandwidth of the PNA-X is opened up to its maximum to maximize measurement ged.

Therefore, the PNA-X can achieve faster data acquisition speeds with ineased sensi-

WLYLW\ LQ QHDU oHOG DSSOLFDWLRQV)XRYHU OHJDF\ FRQO0JXUDWLRQV 6HH )LJ

Pin
switch

Pin switch
control

LAN

JLIXUH 7\SLFDO QHDU oHOG DQWHQQD BHDY¥XYHPHQW FRQoJXUDWLRQ XVLQ
In addition, PNA-L with direct receiver access can be used.
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)DU oHOG DQWHQQD PHDVXUHPHQWYV

The N5264A PNA-X measurement receiver based system uses 85320A/B buizand
external mixers and a 85309B distributed frequency converter and proges the best
measurement solution (shown in Figure 4). With Option 108, the imrnal microwave syn-
thesized source can be used as the LO source for the 85309B LO/IF DistributidJnit.

Alternatively, PNA/PNA-X Option 020 or Legacy (E836xC) PNA with Optidi11, IF ac-

FHVV FDQ DFKLHYH KLJK VHQVLWLYLW\ UHPKRQUWHG R UKIDW FHO GL D K WHQ RD +P H D WX J BV W
VHQVLWLYLW\ FDQ EH DFKLHYHG VLQFH WKHHY VLRQDOWDIBHFVIWHYSWRHSGUNWPER?Z Q FRC
. . . . . user should offset external mixer LO inputs

in the PNA/PNA-X, and is routed directly to the input of the second down converi®n by 8.33 MHz.

stage in the rear panel.

DPSOLoHU

85320A
Source antenna Test mixer
Optional @ |

85320B
- Reference
PSG Synthesized SOHISE; or MXG mixer
L 1° 85309B Positioner
Ll

= 10 MHz LOin :17 PoweiSupply
& EY | YvY
[ =) —
s g
) LO out g 00O oooo O

@

& Positioner controller

-

Router/Hub
LAN — LAN

| E—
10 MHz

Trigger infout

JLJXUH  7\SLFDO IDU oHOG DQWHQQD PHDYXUHPHQIRBERCoQIRODWURQ XVLQJ D 3

@7

85320A
Source antenna Test mixer
Optional
DPSOLoHU |
85320B
PSG Synthesized SQyEeg v ivG %?)Iglr’ence
— NI 853098 Positioner
o 10 MHz LOin e PowerSupply
& 3 I YvY
Q ) [ —
E &
2 LO out o 2O oooa O
- (Opt. 108) B —
ﬁ & Positioner controller
Router/Hub
LAN — LAN
| S )
10 MHz

Trigger infout

JLJXUH 7\SLFDO FRQO0JXUDWLRQ IRU D FRP S WPHOW KQQPHOMQ UH KWILQHUXVLQJ D 31
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)DU oHOG DQWHQQD PHDVXUHPHQWYV

FRQWLQXHG

Optional
DPSOLo

Source antenna

PSG Synthesized so'ggé or MXG

10 MHz

noyui 19661

LAN

Router/Hub

1
| E—

Test mixer
85320B
Reference
mixer
1 853098 Positioner
Lo G — PowerSupply
' vy
[oe]
P
w
LO out % 20 oooa O
(Opt. H11 N Positioner controller

=

LAN

10 MHz

Trigger infout

JLIXUH 7\SLFDO DQWHQQD PHDVXUHPHQWNFRQ@DOXJHUWLRQ XVLQJ 31$ QHWZRU

with Option H11.

Fast PNA-X data acquisition time and more than 400,000 points of data per secwl with
PHDVXUHPHQW UHFHLYHU PDNHV WQ@KHDQHDO FKRLFH IRU IDU oHOG DQW
applications. With the PNA bandwidth set to 10 kHz, the data acquisition tine is 119 uS

WKH 31% ;

per point. With the PNA-X bandwidth set to 600 kHz, the data acquisition timeg 2.4

uS per point. Extremely fast data processing is particularly useful in ggications where
ranges include active array antennas and data acquisition is quite interige. Alternatively,

these features may not be as useful when there are antennas with limited positner
rotation speeds. Overall, with faster data acquisition speeds, the IF balwidth can be

QDUURZHG VLIJQLOFDQWO\ LPSURYLQJIJXRHDYKUHDBMDW WHRWD® IPHDV\ ZLWKR

surement times.
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)DU 0o0HOG DQWHQQD PHDVXUHPHQWY FRQWLQXHG
, ) WKH UDQJH DOORZV WKH XVH RI DPSOLoHUV LQVWHDG RI D 36* \RX FDQ WDNH DGYD

excellent frequency agility of the PNA/PNA-X which minimizes the frequeng switching

WLPH IRU IDU oHOG PHDVXUHPHQWY FRQO0JXUDWLRQV 6HH )LIXUH

$QWH D
TUDPLW DP S Gramshhit XQGH w
DOQWHQQD 85320A
—} WHVW PL[HU
33 JO TEST IF
853098 J10 REF IF
LO am LO InputJ1
JLIHG ||
8.33 MHz )
E [& UNL H11
YLIXUH DU oHOG DQWHQQD FRQOJXUDWURPE WWH GHPIDFN LQW[RUQDO VRXUFH
PNA Option H11.
Source Antenna
antenna under test
Coupler reference signal
2SWLR (¢} |_
amplifier N5242A standard R B
HP-1B
—
- |
Personal computer Positioner/controller

JLJXUH )DU oHOG DQWHQQD FRQOJXUDWLRE ZBWH O RSWIR@WHUQDO VRXUFH

PNA Option 201, PNA-X standard.
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Radar cross-section measurements

The PNA Series provides the excellent measurement sensitivity, fasefjuency agility
and data acquisition speeds necessary for RCS measurements. Excelteneasurement
sensitivity is provided by mixer based downconversion technology; vgrfast frequency
agility is achieved through the source and receiver being located in the samestru-
ment. The PNA’s user selectable IF bandwidths, ranging from 1 Hz to 40 kHz, leby
optimize the bandwidth and measurement speed tradeoff to meet a particlar test
requirement.

High-power pulses are often used in RCS measurements to overcome the highdses

GXH WR ORZ GHYLFH UHpHFWLRQ DQG WZR ZDVRMU DU PLVVLRQ SDWK ORVV )RU WKLV
ceiver gating is often required in RCS measurements to avoid overloadindné receiver

during the transmission of the pulsed-RF signal. Figure 8 shows an example olitse

KDUGZDUH JDWLQJ ZKLFK FRXOG HDVLO\ EH DGBWK-MWSR D 31% 5&6 FRQO0JXUDWLRQ IRU
plications requiring pulse hardware gating.

81110A
Pulse gen

Gating hardware

Chamber

JLIXUH  7\SLFDO 5&6 PHDVXUHPHQW FRQo0JXUBW LROVZRIUN DQDIH\ P-BUNV LR Q 31

JLIXUH 7\SLFDO 5&6 PHDVXUHPHQW FRQOJXWBDW¥ IORH@WXRUMJI D /HIDF\ ( [&
analyzer. PNA-L Option 216, PNA Option 201, or PNA-X can also be used.

6HYHUDO DGGLWLRQDO IHDWXUHV RI WKB 3&% GFHRQLHDX IDDMWLRMYWLFXODUO\ XVHIXO L
Having the source and receiver integrated into the same instrument, vth a choice

of frequency ranges is very cost effective in RCS applications.

For PNA-X, 100,000 data points are available per measurement; and 2001 data

points are available per measurement for PNA. This provides extremely long,

alias-free,

down-range resolution for RCS measurements.

The PNA has a removable hard drive to comply with data security requiremés

For detailed security information, refer to “Appendix 1” on page 71.
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Banded millimeter-wave measurements

:LWK oUPZDUH YHUVLRQ $ RU ODWHU WKHQDIG\PHFWRZDYH ( [& QHWZRUN D

are capable of supporting banded millimeter-wave modules, extendig the frequency

range of your network analyzer up to 500 GHz. Additionally, you can custorré the

PRVW FRVW HIIHFWLYH VROXWLRQ VSHFLIO@GJI MXVYRXW K PERIGEKIDMILRQ E\ SXUFKD

DQG IUHTXHQF\ UDQJH \RX QHHG )LJXUH VKRZMKODMWISREDO PLOOLPHWHU ZDYH FR

N5222/4/5/7A PNA Series
with Option X01, 020

N5242/4/5A PNA-X Series
with Option 200, 020

N5261A mmWave controller

[==}

Tx, antenna Rx, antenna

L T/R module |

T2 module

OML test heads

JLIXUH 7\SLFDO PLOOLPHWHU ZDYH FR®qJXOUPMWEZRYHXFRQWDRBWHUKDN G120HVRQ
Microwave Laboratory mm-wave modules.

Legacy (E836xC) PNA analyzer
with Option 014, 080, 081,
UNL and H11.

N5260A mmWave controller

m

Tx, antenna Rx, antenna|

T/R module T2 module

OML test heads

JLIXUH 7\SLFDO PLOOLPHWHU ZDYH FRQoDXRPWDRA RRQIURBROBHWU IKWG 32I0HV R Q
Microwave Laboratory mm-wave modules.
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Note: Refer to Keysight Technologies Millimeter-Wave Network AnaBers 10 MHz to 110 GHz, with Extensions to 1.1 THz Technical
Overview part number 5989-7620EN for the most current information.

%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ

&RQ0JXULQJ D

0+] WR *+] VROXWLRQ XVLQJ VHSDUDWH FRPSI

&RQO0JXUDWLRQ RI WKH VLQJOH VZHHS VRORWH B &sf\dbrig byls€ldstiny ar® EdatOofvhevfaloiRg F R P S

components
*+] 31%

ZLWK FRQo0JXUDEOH WHVW VHW RU 31%$ ; QHWZRUN DQDO\]HU

2. Either a N5261A (2-port) or N5262A (4-port) millimeter-wave teg set controller
3. A setof N5250CX10 67 GHz to 110 GHz frequency extenders

The following table provides a list of available system components that mabe selected to create a 10 MHz to 110 GHz solution.

1 $ 31%

Product/ options

RU 1

Description

$ 31$ ; EDVHG VLQJOH VZHHS VROR®/ VRERBUGZD

67 GHz PNA-X/PNA network analyzerl

N5227A -201/2190r SRUWYV VLQJOH VRXUFH 0+] WR *+]1 31% ; RU 31% ZLWK FRQOJXUDEO'
N5247A -200
N5227A-401/419 or SRUWYVY GXDO VRXUFH 31% ; RU 31% ZLWK FRQO0JXUDEOH WHVW VHW
N5247A-400
N5227A -020 $GGV UHDU SDQHO GLUHFW DFFHVV ,) ,QSXWV IRU HLWKHU 1 $ RU 1 ¢
N5247A -020 Required
2-port millimeter wave test set controller3
N5261A SRUW PLOOLPHWHU ZDYH WHVW VHW MRRWUROOHU IRU 31% 31% ; EDVF
N5261A-112, required$ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 31% 31%$; 1 $
Must choose one of the following connection cables. One per module.
N5261A-501 $ VLQIJOH VHW SRUW RI15)/2 '& DQG ,) EBHUHVY IRRIGKRGBQHFWLRQ WR D
N5261A-502 $ VLQJOH VHW SRUW RI15)/2 '& DQG ,) EPHWHVY IRRIGKRGIQ H PW MWRHQY WR D
N5261A-503 $ VLQJOH VHW SRUW RI1 5) /2 '& DQG ,) EPBWHVY IRRIGKROMQ H PWWRHY WR D
N5261A-505 $ VLQJOH VHW SRUW RI15)/2 '& DQG ,) EBHWHWYW IRRIGKPMQ H PW WRHY WR D
4-port millimeter wave test set controller3
N5262A SRUW PLOOLPHWHU ZDYH WHVW VHW MWMRRWUROOHU IRU 31%$ 31%$ ; EDVEFH
N5262A-114, requiredd VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 31% 31%; 1 $
Must choose one of the following connection cables. One per module.
N5262A-501 $ VLQJOH VHW RI15) /2 '& DQG ,) FDEOHV IRRIMXPRQQHFWLRQ WR D VLQJOH
N5262A-502 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV IRAIXPRQ QHFMW.RQ WR D VLQJOH
N5262A-503 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRGXPRQQPHWIHUQ WR D VLQJOH
N5262A-505 $ VLQIJOH VHW RI1 5) /2 '& DQG ,) FDEOHV IRWXPRIQOQ PHWIHRQ WR D VLQJOH
Millimeter-wave frequency extenders
1 &; WR *+] OHIW 7 5 PRGXOH PP FRPELQWWRD VRUH PEDD \Z WWHKHR XW DG
1 &; WR *+] OHIW 7 5 PRGXOH PP FRPELQHDQGY QRPELDDVZIWMKI DGMX V!
1 &; WR *+] OHIW 7 5 PRGXOH PP FRPELQHWIDDWWPRRAEDMRWK ELDV W
1 &; WR *+] OHIW 7 5 PRGXOH PP FRPELQHYGDEMHP BVAHHZLWK DGMXV
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPELO@AMRDVRHPELO\VZWWKRXW D
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPELQHD @ \QHRP EDD \Z WAHKH D G M X\
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPELQHH DWWHRPOMWRWK ELDV
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPEL@HNQGBY K HPE OAHH.- WK DG M X\
Notes
1. )RU 31%$ 31%$ ; RSWLRQV VHOHFW HLWKHU D SRUWUDSMLIRRQRBWDD SBEBWWRSWLHHERRWD SRUW *+] VRO
2. Option 020 is a required option that allows for direct connection of the IF inb the back of the PNA/PNA-X.
3. The millimeter-wave test set controller will include cables and the lo link kit to interface to the PNA/PNA-X when either Option 112 or 114 is selecté.
4. KHQ VHOHFWLQJ 2SWLRQ FDEOH VHW H[WHXQRDIGS [ BRIEX \2HDPISPRL.B & H VO RIV&/OD IR XIGIG G %
5. The Kelvin bias-tees have a voltage rating of 40 volts and a maximum of 0.5 amp.
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YURDGEDQG 6ROXWLRQ &RQo0JXUDWLRQ

Measurement options

The following is a list of measurement options that are supported with the N851A

RU WKH LQGLYLGXDOO\ FRQ0JXUHG 31% 31%V; R\ROLRMMRQUAKHVH PHDVXUHPHQ
supported across the 10 MHz to 110 GHz frequency range and are required if using ¢h

N5227A PNA or N5247A PNA-X.

Options Supported options

010 7LPH GRPDLQ PHDVXUHPHQW

6FDODU FDOLEUDWHG FRQYHUWHU PHDVXUHPHQWYV

6FDODU FDOLEUDWHG FRQYHUWHU PHDVXUHPHQWY ZLWK SKDVH
460 , QWHIJUDWHG WUXH GLITHUHQWLDO VWLPXOXYV

6SHFWUXP SRZHU PHDVXUHPHQWYV

3XOVH DSSOLFDWLRQ

JUHTXHQF\ RIITVHW PRGH

021 $GG SXOVH PRGXODWRU WR LQWHUQDO VW VRXUFH
022 $GG SXOVH PRGXODWRU WR LQWHUQDO QG VRXUFH
025 $GG LQWHUQDO SXOVH JHQHUDWRUYV

)DVW &: PRGH

For additional measurement options that are currently only supporte up to 67 GHz on
WKH 1 $ RU 1 $ SOHDVH UHIHU WR WKH .HXWIDWWROHWZRUN $QDO\]HU &RQo0J
Guide, literature number 5990-7745EN.
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Accessories .
1.0 mm accessories

S-Parameter calibration accessories The following accessories are
available for use with the N5250C

Please refer to the sidebar for the details of available 1.0 mm test port cabke It is rec- . ;
system, but are not included in the

ommended for accurate S-parameter measurements at the 1.0 mm port that a 8508A

calibration kit be used. In the case of on-wafer calibrations Cascade Miatech offers a system.
full range of ISS calibration standards for full on-wafer S-parameter alibrations. — 115001 1.0 mm (f-f) test port
cable (8.8 cm)

Source power calibration accessories — 11500J 1.0 mm (m-f) test port
. . . . . cable (16.0 cm}

For calibration of source power at the calibration port, it is recommended tlat — 11500K 1.0 mm (m-f) test port

three power sensors be used to cover the entire 10 MHz to 110 GHz band. In cable (20.0 cm}

gddltlon to the recommendgd power sensors, a set o_f adgpters are required to — 11500L 1.0 mm (m-f) test port

interface to the 1.0 mm calibration port for power calibration. cable (24.0 cm})

— 85059A DC to 110 GHz preci-
VLRQ FDOLEUDWLRQ YHUL
— V281C 1.0 mm (f) to V-band

Product Description Requirement waveguide adapter
number — V281D 1.0 mm (m) to V-band
1 $ *+] TKHUPRFRXSOH SRZHU VHQVRU 5HTXLUHG WR Waveyuidewndawas SRZHU RYHU
0+] WR *+] EDQG — W281C 1.0 mm (f) to W-band
) PP | WR PP | SHEMIRHG WR FRQQHFW WKH 1 Wavegude adapter
9 $ *+] WR *+] 9 EDQBHIRZHHG WR FDOLEUDWH SRZH?a\{:?%’-Y%Ia% %
— 11920A 1.0 mm (m) to 1.0 mm
sensor *+] WR *+] EDQG
(m) adapter
9 & 9 %DQG WR PP | DGDSWHU SHTXLUHG WR FRQ34hE Vo MhdH 191.0 mifn WY R
PP 0 WHVW SRUW adapter
$ *+] WR *+] : EDQGHRAHHG WR FDOLEUDWH SRZH UIROCH.O MKk to 1.0 mm
sensor *+] WR *+] EDQG (f) adapter
& : %DQG WR PP | DGDSWHU SHTXLUHG WR FROQB®REANOpmrKM) to 1.852N R
PP 0 WHVW SRUW mm (m) adapter
N1914A 'XDO FKDQQHO SRZHU PHWHU SHTXLUH sRzHAMHPRHE 00 WxHR2 BB oRrz IR

VHQVRUV WR EH FRQeJXUHG IRUMARARE D v X UH
— 11921G 1.0 mm (m) to 1.852

ment
mm (f) adapter
11730A 3RZHU VHQVRU FDEOH S5HTXLUH WR FRQQ‘I&BQ%)HTP?‘E%(S%i"égz'?anHQVRU
the two N1914A power meters m) adapt-er '
$ *3,% FDEOH Required to connect the 2 power meters to — 11922A 1.0 mm (m) to 2.4 mm
the PNA/PNA-X (m) adapter

— 11922B 1.0 mm (f) to 2.4 mm
(f) adapter

— 11922C 1.0 mm (m) to 2.4 mm
(f) adapter

— 11922D 1.0 mm (f) to 2.4 mm
(m) adapter

— 11923A 1.0 mm (f) connector
launch assembly
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%DQGHG 6ROXWLRQ &RQ0JXUDWLRQ

&RQO0JXUDWLRQ RI D EDQGHG VROXWLRQ LV VIHSLOUROXWR. REQoJXUDWLRQ RI D VLQJOH
using separate components. With the support of several frequency exterets and vec-

WRU QHWZRUN DQDO\]HU RSWLRQV WKH EDQ ®HGELZROXW\LRQ® RIIHU LQGXVWU\ OHDG
extensibility for measurements to 1.1 THz.

7R FRQoJXUH EDVLF KDUGZDUH UHTXLUHG IRU D SDUWLFXODU VROXWLRQ VHOHFW WK
following three components:
1. 3BHUIRUPDQFH QHWZRUN DQDO\]HU FRQ0JXUHG WR VXSSRUW HLWKHU D WHVW VHW FF
direct connection of the frequency extenders

2. 2- or 4-port millimeter test set controller, not required for direct connection. See page
13 for Supported measurement capability.

3. Select the required frequency extenders for the frequency coverage required

6XSSRUWHG 31%$ DQG 31% ; FRQo0JXUDWLRQV IRU EDQGHG ZDYHJXL

Product Description Minimum option  Minimum option required Minimum option required for direct
model required for test  for direct connection PNA connection PNA-X

set controller con

nection
N5222A or SRUW *+] 31B3SRMULRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5242A 31$; QHWZRUN DQDO\]HU ZLWK 2SWLRQ
N5222A or SRUW *+] 31BSRURQ BHTXLUHV 2SVZERMQARQ DQBRLSWLR@®WG 2SWLR
N5242A 31$ ; QHWZRUN DQDO\]JHU RU RU IRU 1 $
N5224A or SRUW *+] 31BSRMULRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5244A 31$ ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5224A or SRUW *+] 31IBSMULRQ SHTXLUHV 2SVWERQRQ DQRLSWLRO®WG 2SWLR
N5244A 31 ; QHWZRUN DQDO\]JHU RU RU IRU 1 $
N5225A or 2-port 50 GHz PNA or 2SWLRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5245A 31 ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5225A or 4-port 50 GHz PNA or 2SWLRQ SBHTXLUHV 2SVZERVQRQ DQBRRLSWLR@WG 2SWLR
N5245A 31$; QHWZRUN DQDO\]HU RU RU IRU 1 $
N5227A or 2-port 67 GHz PNA or 2SWLRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5247A 31$; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5227A or 4-port 67 GHz PNA or 2SWLRQ SBHTXLUHV 2SVZERMQARQ DQRLSWLR®WG 2SWLR

N5247A 318 ; QHWZRUN DQDO\]JHU RU RU IRU 1 $
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%DQGHG 6ROXWLRQ &RQ0JXUDWLRQ

Millimeter-wave test set controllers for banded and single sweep

1 $ SRUW PLOOLPHWHU ZDYH WHVWGVHRQBBRROWIMIOROHU IRU 31% 31%$ ; EDVH

N5261A-102 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $
N5261A-104 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $
N5261A-106 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR$D SRUW 1 $1 $ RU 1 $
1 $ $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR$D SRUW 1 $1 $ RU 1 $
N5261A-112 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $

1 $ SRUW PLOOLPHWHU ZDYH WHVW V@HON XXRMWWRROOHU IRU 31%$ 31% ; EDVHG FR
N5262A-104 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $

1 $ $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WRS$D SRUW 1 $1 $ RU 1 $
N5262A-114 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $

Notes

1. Forthe N5261A and N5262A several cable options exist for connecting OMLdANT/R frequency extenders please refer to the option description sec-
tion for details, page 25.
2. A 2-Port PNA/PNA-X will only support 2-port banded measurements if used with a N5262A 4-port millimeter controller.

Millimeter-wave modules

6HYHUDO PRGXOHYV DUH DYDLODEOH DQG RWK® W NEBXHVIWO GRSOHRQ W RBE\IESS BRQ ULOWHS T
UHTXLUHG IRU WKH PHDVXUHPHQW VHW XS 7RRGXOH ¥ WQINDEMFLRXOW ORRQ ©J X UM GIWWNW WD G

The single and dual channel receiver modules are used for antenna applicatisror for 1-port single path S-parametermeasurements.

7UDQVPLVVLRQ UHpHFWLRQ PRGXOHV 20/ ,QF

:DYHJXLGH p Br@quency GHz Standard transmissio UDQVPLVVLR Q- U HUHDFRWIPRY VAR® UHpHFWLRQ
UHpHFWLRQ P RieXvixii2b dB mechanical ZL W K G% /2 DG@G 5) DPSOL«

attenuator

5 50-75 1 $: 67" 1 $: 1 $:

5 60 - 90 1 $: 67" 1 $: 1 $:

) 75 - 110 1 $: 67" 1 $: 1 $:

5 90 - 140 1 $: 67" 1 $: 1 $:

:5 110 - 170 1 $: 67" 1 $: 1 $:

:5 140 - 220 1 $: 67" 1 $: 1 $:

5 220 - 325 1 $: 67" 1 $: 1 $:

:5 325 - 500 1 $: 67" 1RW DYDLODEOH 2 1 $:

([ WHQGHG :556-94 1 $; 67" N5256AX12 - 001 $YDLODEOH RQ UHTXHVW

1. 1RWH WKH PRGXOHV ZLWK WKH 5) /2 DPSOLoHMW DQHODNRWHDI) WHEMQHD M\ RAD WEREQ WWKWVKH PRGXOH U
set controller being used. Do not connect these directly to the test set contoller port with the standard 48 inch cable, use a 15 dB pad if needed.

2. These modules require an external DC power supply (e.g. U8001A) whening them with the N5260A.

3. )RU WUDQVPLVVLRQ UHpHFWLRQ PRGXOHV ZXWK ERWIQ G KWHKH G % % HE ML 6P O PBMWHHU RUGHU 1 $:[
able for N5256 AW02.

,0' WUDQVPLVVLRQ UHpHFWLRQ PRGXOHV 20/ ,QF

:DYHJXLGH pDQJHequency GHz IMD module product number
) 60 - 90 1 $: ,0'
([ WHQGHG :5 56 - 94 1 $; ,0'
:5 75 - 110 1 $: ,0'

N
1. Note the above modules maybe used to make as IMD measurements using Option D8neasurement class for the PNA-X

2. ltis currently in banded mode only.

3. The above option requires the use of a 4-port controller N5262A.

4. The access to the swept IMD application in millimeter-wave mode requés an upgrade to Windows 7.0.

5. Requires N5260A-501 cable set and an additional 20 GHz 3.5 mm (male-me) RF cable for connecting the second source. The additional cable may
be purchased as a separate part number 8121-1221.
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%DQGHG 6ROXWLRQ &RQ0JXUDWLRQ

Single channel receive modules (OML Inc.)

:DYHJXLGH pDQJHequency GHz 6WDQGDUG VLQJOHGERDOQEHXKX WNGGHDOYHHFHLYH PRGXOH
modules DPSOLoHU

5 50-75 1 $5 67" N5257AR15 - 001

:5 60 -90 1 $5 67" N5257AR12 - 001

:5 75 - 110 1 $5 67" N5257AR10 - 001

:5 90 - 140 1 $5 67" 1 $5

:5 110 - 170 1 $5 67" N5257AR06 - 001

:5 140 - 220 1 $5 67" N5257AR05 - 001

:5 220 - 325 1 $5 67" N5257AR03 - 001

:5 325 - 500 1 $5 67" $YDLODEOH RQ UHTXHVW

Cables for OML Inc. banded millimeter-wave modules - direct connect only

Model number Description

1 $. IW FDEOHV 5) /2 ) %LDV DGDSWHUV IRUGLYHEW BRAQHFW PPIKHBG 7|
N5247A

N5260AK50 IW FDEOHV 5) /2 ) %LDV WR GLUHFW FRQQHFW PP KHDG 7 5 WR 1 $ |

N5260AK51 IW FDEOHV /2 |) %LDV WR GLUHFW FRQQHFW PP KHDG 5HF RQO\ WR 1

Note
:KHQ FRQO0JXULQJ DQ 20/ ,QF IUHTXHQF\ HIWHQQG@HOXE8H BLUBFW BRSRYHUWVIXSGBDV -H J .H\

quires one power supply per extender being used for direct connection.

Cables for test set controlled OML frequency extenders

Choose one of the following cable options per module to be connected to controller.
N5261A Based OML Solution

Cable option Description

N5261A-501 $ VLQJOH VHW SRUW RI 5)/2 '& DQG ,) EPBOUHVY IRRIGKRGQHKFWLRQ WR |
N5261A-502 $ VLQIJOH VHW SRUW RI 5) /2 '& DQG ,) EBBWHW IRRIGKRGIQ H P\WM WRHY W R
N5261A-503 $ VLQIJOH VHW SRUW RI 5) /2 '& DQG ,) EBBWHW IRRIGKRGIQ H P\WM WRHY W R
N5261A-505 $ VLQIJOH VHW SRUW RI 5) /2 '& DQG ,) EBEBWHW IRRIGKRGIQ H PW WRHY W R

N5262A Based OML Solution

Cable option Description

N5262A-501 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRIXPRQQHFWLRQ WR D VLQJOH
N5262A-502 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV |IRWXPRIQQ WHWIHRQY WR D VLQJO
N5262A-503 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV |IRGXPRQQ RPHWIHRIXQY WR D VLQJO
N5262A-505 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV |IRGXPRIQQ RPHWIHRIXY WR D VLQJO

Note: Other special option cables are also available on request.

Dual channel receive modules (OML Inc.)

:DYHJXLGH pDQJHequency GHz Standard dual channel recei®ual channel receive module with 15 dB LO
module DPSOLoHU
:5 50-75 1 $' 67" 1 $'
:5 60 - 90 1 $' 67" 1 $'
:5 75 -110 1 $ 67" 1 $'
.5 90 - 140 1 $' 67" 1 $'
:5 110 - 170 1 $ 67' 1 $’
15 140 - 220 1 $' 67" 1 $'
:5 220 - 325 1 $' 67" 1 $'
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%DQGHG 6ROXWLRQ &RQ0JXUDWLRQ

Millimeter-wave calibration kits (OML Inc.)

:DYHJXLGH pDQJH Frequency GHz Calibration kit
15 50-75 V11644A
5 60 - 90 1 $&
5 75 - 110 : $
:5 90 - 140 1 $&
:5 110 - 170 1 $&
5 140 - 220 1 $&
5 220 - 325 1 $&
:5 325-500 1 $&
([ WHQGHG :5 56 - 94 1 $&

%DQGHG ZDYHJXLGH WUDQVPLVVLRQ UHpHHFWLRQ PRGXOHYVY 9LUJ
6WDQGDUG WUDQVPLVVLRQ UHpHFW
'DYHJIXLGH pBréglency GHz 6 WDQGDUG WUDQVPLVVLRRIRIhepHamical aReQuatd® G X O H V
50-75 1 1 $:
75-110
90-140
110-170
140 - 220
220 -325
325-500
500 - 750
'5 750 — 1100

R R R A

a ol alo|jo o
R N

$:
1R SWWHQXDWRU 2SWLRQ

Hl o v e v e e @

1
1
1
1
1
1
1
1

N

1. Each product number includes a single frequency extender that suppostall PNA/PNA-X and test sets.
2. Add required power supply and cable option for the frequency extenders.

3. For full 2-Port S-parameter measurements order quantity 2 of the Tx/R modules listed above.

4. When used with N5261A or N5262A test set controller, add a power supply andable options.

5. Options 700 /701 WR1.5 extenders are not supported for use with the N5264/62A.

Banded waveguide receive only modules (Virginia Diodes Inc.)

+LIJK VHQVLWLYLW\ UHFHLYH RQO\ PRC

:DYHJXLGH pBr@gueincy GHz Standard receiver only modules o[HG DWWHQXDWRU
:5 50-75 N5262AR15-700 N5262AR15-701

:5 75-110 N5262AR10-700 N5262AR10-701

:5 90-140 1 $5 1 $5

:5 110-170 N5262AR06-700 N5262AR06-701

:5 140 - 220 N5262AR05-700 N5262AR05-701

5 220-325 N5262AR03-700 N5262AR03-701

:5 325-500 N5262AR02-700 N5262AR02-701

:5 500 - 750 N5256AR01-700 N5256AR01-701

:5 750 - 1100 1 $: 1RW $YDLODEOH

N

1. Each product number includes a single frequency extender only.

2. Add required power supply and cable options at time of order.

3. The above are receiver only and require a Tx/Rx module for 1 path 2-port S-pameter measurement capability.
4. When used with N5261A or N5262A test set controller, add a power supply andable options.

5. Options 700 /701 WR1.5 extenders are not supported for use with the N5264/62A.
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%DQGHG 6ROXWLRQ &RQ0JXUDWLRQ

Cable options (Virginia Diodes Inc.)

Cable option Description

1 $:&%/ 1 &DEOHV QRW LQFOXGHG IRU 2SWLRQ RUP FDEBHPREBWOHY GHVLJQHG IRU
1 $:&%/ 1 &DEOHV QRW LQFOXGHG IRU 2SWLRQ RU DEOQHVPARGXOHY GHVLJQHG I
1 $:&%)/ P FDEOH VHW IRU 2SWLRQ RU 7] 5] PRGKIOW \31$R1 & |; UHFRO K & 8 Q HDF

GLWLRQDO *+] 5) FDEOH IRU KLJK IUHTWHRQFDRSHHOD®QR QR & GIRYQHHUF W H|
*+] 31$ DQG WHVW VHW

1 $:&%/ P FDEOH VHW IRU 2SWLRQ RU 7] 5[ PRE&EXRSHNWU DRUL RBSQ WOHPPW W IR @ QURF
$GDSWHU VHW 1 $:$'3 $ DYDLODEOH IRY FRQQHFWLRQ WR *+] RU !

1 $5&%/ 1 &DEOHV QRW LQFOXGHG IRU 2SWLRQ RU P BPPIRMOVARGXOHY GHVLJIQHG |

1 $5&%/ 1 &DEOHYV QRW LQFOXGHG IRU 2SWLRQ RU EJHRYBWPRGXOHY GHVLJQH

1 $5&%/ P FDEOH VHW IRU 2SWLRQ RU 5[ RQO\ PRHIX G HY 31RU; GLG BIS W HAR QE
1 $5$'3$ DYDLODEOH IRU FRQQHFWLRQ WR *+]1 31$ DQG WHVW VHYV

1 $5&%/ P FDEOH VHW IRU 2SWLRQ RU 5[ RQO\ PR GVSHHND WRRQGO U P EWHRER Q@ |
$GDSWHU VHW 1  $5$'3 $ DYDLODEOH MRWBFRQQHFWLRQ WR *+] RU !

1 $:&%/ P FDEOH VHW IRU 2SWLRQ RU 7[ 5[ PRGXID8HY IRU GLUHFW FRQQHF

1 $:&%/ P FDEOH VHW IRU 2SWLRQ RU 7] 5[ PRGX3AKY, IRU GLUHFW FRQQHFV

1 $:&%/ P FDEOH VHW IRU 2SWLRQ RU 7[ 5] PRGKIOWB1$RULG LU HRHW ARQQHF
LQFOXGH *+] 5) FDEOH IRU KLJK IUHTXHQF\ RSHUDWLRQ

1 $:&%/ P FDEOH VHW IRU 2SWLRQ RU 7] 5[ PRGX®HY 3RY 3EISU HE MWKRRSHHUFT
WLRQ OLPLWHG WR 4]

1 $:&%/ P FDEOH VHW IRU 2SWLRQ WRWR WH\BW FRIG.KOHY IRU FRQQHF

1 $58%/ P FDEOH VHW IRU 2SWLRQ FRW WR5[ PRGX3IBV3IRY GLUHFW FRQQH

1 $58&%/ P FDEOH VHW IRU 2SWLRQ RU 5§ PRIGX®HYV; IRU GLUHFW FRQQHF

1 $5&%/ P FDEOH VHW IRU 2SWLRQ RU 5] PRGXOH\MW 3RY GLUHFW FRQQHFW

1 $5&%/ P FDEOH VHW IRU 2SWLRQ RU 5[ PRGXOHV1$R3L & L ZH FWK RFSGQIQ B KWL RR
OLPLWHG WR * 4]

1 $58%/ P FDEOH VHW IRU 2SWLRQ FRW WR S5} HRE XMW [RU GLUHFW FRQQH

Adapter kits for use with N5262AWCBL-701 and N5262AWCBL-705

Adapter kit option Description

1 $:$'3 $ $GDSWHU VHW IRU 1 $:&%/ WR FRQQHFW WR *+] 318 RU FRQWUROOHL
1 $:$'3 $§ $GDSWHU VHW IRU 1 $:&%/ WR FRQQHFW WR *+] RU ! *+] 31$%
1 $5$'3 $ $GDSWHU VHW IRU 1 $5&%/ WR FRQQHFW WR *+] 31$ RU FRQWURO
1 $5$'3 $§ $GDSWHU VHW IRU 1 $5&%/ WR FRQQHFW WR *+] RU ! *+] 31$%

Power supply option (Virginia Diodes Inc.)

Option number Description

1

9', 9', SRZHU VXSSO\ IRU 9', ORGXOHYV

Notes

Must be ordered with N5262AWxx. See table above for product option numbes:

Millimeter-wave calibration kits (Virginia Diodes Inc.)

:DYHJXLGH pDQJH Frequency GHz Calibration kit
:5 50to 75 1 $&
:5 60 to 90 1 $&
:5 75 to 110 1 $&
:5 90 to 140 1 $&
15 110 to 170 1 $&
:5 140 to 220 1 $&
:5 220 to 325 1 $&
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Millimeter-wave calibration kits (Virginia Diodes Inc.)

:DYHJXLGH pDQJH Frequency GHz Calibration kit
15 325 to 500 1 $&
:5 500 to 750 1 $&
5 W R 7+] 1 $&

%DQGHG ZDYHJXLGH WUDQVPLVVLRQ UHIpRIGM\LRQFPLQL PRGXOHYV

:DYHJXLGH pD &édtiency GHz Standard transmission 7UDQVPLVVLRQ UHpHFWLRQ PRGXOHV ZL
UHpHFWLRQ PR G X @éhéter driven attenuator

:5 47t0 77 1 % : 67" 1 % :

:5 55 to 95 1 %: 67" 1 % :

:5 67 to 110 1 % : 67" 1 % :

Notes

1. Modules include a selectable option for use with a 1.2 m cable set (Option 120)ra 5m cable set (Option 500).
2. A power supply is included with each module ordered.
3. All modules are compatible with PNA/PNA-X or test set controller and hae cable options for direct connection or test set connections.

Banded waveguide receiver mini-modules (Virginia Diodes Inc.)

:DYHJXLGH pD &éddliency GHz Standard receiver only modulesLJK VHQVLWLYLW\ UHFHLYH RQO\ PRG
o[HG DWWHQXDWRU

5 4710 77 1 %5 67" N5262BR15 - 001

:5 55to 95 1 % 5 67" N5262BR12 - 001

:5 67 to 110 1 % 5 67" N5262BR10 - 001

Notes

1. 7KH KLJK VHQVLWLYLW\ PRGXOHYV KDYH WKH VDEHU:QRLFNHFpWRIRQWJI B QBLWHKZB BRXDW X WEDWORQ SRLQW
2. Modules include a selectable option for use with a 1.2 m cable set (Option 1® or a 5m cable set (Option 500).

3. A power supply is included with each module ordered.

4. All modules are compatible with PNA/PNA-X or test set controller and hae cable options for direct connection or test set connections.

'LPHQVLRQV IRU ZDYHJXLGH WUDQVPLVNLRRGHNpHFFWLRQ PRGXOH

Module Width JHQJIWK +HLIKW

Standard LQFKHYV LQFKHV LQFOXGLQJ AMFHKHVL GHHW DGWMRV:\&
LQFKHV LQFOXGLQJ ZDYHJXLGH :5

Mini-modules LQFKHYV LQFKHV LQFOXGLQJ ZDYBEFXHEHIHBEW WE&MEVW

Waveguide designation equivalent table

MIL-DTL-85/3C IEEE Std 1785.1 JUHTXHQF\ UDQJH
5 10 50 GHz — 75 GHz
5 10 60 GHz — 90 GHz
5 10 75 GHz — 110 GHz
5 :0 90 GHz — 140 GHz
5 :0 110 GHz - 170 GHz
5 10 140 GHz — 220 GHz
5 10 170 GHz — 260 GHz
5 :0 220 GHz — 330 GHz
5 10 330 GHz — 500 GHz
5 :0 500 GHz — 750 GHz

:5 :0 *+] q 7+]

Reference: IEEE Standard for Rectangular Metallic Waveguides and Their Interfaces for Frequencies of 110 GHz and Above — Part 1: Frequency Bands
and Waveguide Dimensions
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Option Descriptions

— Millimeter Module Cable Options ( for N5261A and N5262A Millimeter Test
Set Controller)
— Option 501: A set of 4 foot cables for connection of a module to the test
set controller.
— Option 502: A set of 2 meter cables for connection of module to the test
set controller.
— Option 503: A set of 3 meter cables for connection of module to the test
set controller.
— Option 505: A set of 5 meter cables for connection of module to the test
set controller.
— IF access (Option H11)
Provides hardware to enable antenna, point-in-pulse, and broadband riflimeter-
wave measurements to 110 GHz. For each of the MW PNA's measurement receiser
IF gates (enabled with pulsed measurement capability, Option 008) andxgernal
IF inputs are added. In addition, access to the PNA’s internal RF and LO source is
provided for remote mixing applications. For basic antenna measurenrgs, only Op-
tion H11 is necessary. Pulsed-antenna applications also require the paed measure-
ment capability (Option 008). Broadband measurements to 110 GHz, als@quires an
N5260A.
— Use external IF access for up to 20 dB more sensitivity when making antenna
PHDVXUHPHQWY ZLWK D UHPRWH PL[LQJ FRQOJXUDWLRQ
— Add Option 008 (Pulsed-RF Measurement Capability) to enable advaed pulsed
measurements
— Upgrade an E8361C with Option H11 to a broadband (10 MHz to 110 GHz) VNA
system simply by purchasing an N5260A controller test set with Option 110,20,
or 130.
— Time-domain capability (Option 010)
8VHG IRU YLHZLQJ UHpHFWLRQ DQG WUDQVPH\G\VRIRILQHVSRQVHY LQ WLPH RU GLVWI
— &RQ0JXUDEOH WHVW VHW 2SWLRQ
Provides six front panel access loops. The loops provide access to the sigpath
between (a) the source output and the reference receiver, (b) the source dput and
directional coupler thru arm and (c) the coupled arm of the directional cogpler and
the port receiver.
— Extended power range and bias tees (Option UNL)
A 50 dB step attenuator and bias-tee set is inserted between the source and test
port one and another set between the source and test port two.
— Frequency offset (Option 080)
This option enables the PNA Series microwave network analyzers to set thewsrce
frequency independently from where the receivers are tuned.

1. These options apply to the E8361C and
are limited to 67 GHz frequency range.
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— Reference receiver switch (Option 081)
Option 081 adds a solid-state internal RF transfer switch in the R1 referere-
receiver path. The switch allows the instrument to easily switch betwee standard
S-parameter (non-frequency-offset) measurements and frequeng-offset measure-
ments such as relative phase or absolute group delay that require an extermaefer-
ence mixer.

— Frequency converter measurement application (Option 083)
The frequency converter application adds an intuitive and easy-to-us user inter-
face, advanced calibration choices that provide exceptional amplitde and phase
accuracy, and control of external signal sources for use as local oscillars.

— Add receiver attenuators (Option 016)
A 50 dB step attenuator is added between each test port and its corresponding
receiver.

— Pulsed-RF measurement capability (Option 008)
Provides software to set up and control pulsed-RF measurements with pat-in-
SXOVH FDSDELOLW\ 7KH VRIWZDUH VHWV WKH ,FROMWAUHQWY RI WKH 0: 31% jV GLJL\
to null out unwanted spectral components, enables the IF gates provided vifn IF
Access (Option H11), and controls selected Keysight pulse generatsr It can be run
RQ WKH 31%$ RU DQ H[WHUQDO FRPSXWHU $ k IGWOIOPYolO\H FRQWDLQLQJ WKH ,) oOWHU
LQFOXGHG IRU DXWRPDWHG SXOVHG 5) WRQWILIRQUHBKWMRSXOVHG DSSOLFDWLRQ LV F
work with the Keysight 81110A Series pulse generator. For more detailedfiormation
regarding pulsed measurement capabilities with the PNA refer to the Kesight Web
sitte ZZZ NMLIKW FRP o@GGS@BMZQORDG WKH 31$%$ 6HULHV 0: &RQoJXUDWLRQ
Guide for Pulsed Measurements, literature number 5989-7913EN.

— Rack mount kit without handles (Option 1CM)
Adds a rack mount (5063-9217) and rail kit (E3663AC) for use without handles

— Rack mount kit with handles (Option 1CP)
Adds rack mount (5063-9237) and rail kit (E3663AC) for use with previougl
supplied handles.

External synthesizers

— For frequency bands beyond 220 GHz, an improvement of up to 20 dB may be
JDLQHG IRU WKH ( [& 31% 2SWLRQ + EDVHG FRQo0oJXUDWLRQV 1 [$ 31%$ ; DQ
N522xA PNA Series there is no need to add external sources, please refer to Key
sight Millimiter-Wave Network Analyzers Technical Overview, partumber 5989-
7620EN for typical performance.
- )RU UDFN PRXQW FRQo0JXUDWLRQV D UHDU SDQHO RXWSXW LV UHFRPPHQGHG

Ordering external synthesizers (not required for PNA-X)

1.

— Two external synthesizers are required one for the RF and one for the LO and we
recommend the E8257D with options 520 and UNX.

— For rear panel access to the E8257D option 1EM is available, moves all fropanel
connector to the rear.

— When external synthesizers are added, the following cables are als@quired and
may be purchased separately:
— 5 x BNC (2 for 10 MHz connections and 3 for Trigger connections)
— 2 x 3.5mm (11500 E/F depending on setup and distance)
— 2 x GPIB (10833A 1 meter GPIB cable)

Up to 67 GHz.
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Figure 12. Typical millimeter-wave antenna application with PNA E8@xC with Option 014, 080, 081,
UNL and H11.

Figure 13. Typical millimeter-wave antenna application with N5242 PNA-X Option 020.

For additional information about millimeter measurements, seé\pplication Note 1408-15:
Banded Millimeter-Wave Measurements with the PNAliterature number 5989-4098EN.
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3. Antenna measurement design considerations

When designing an antenna measurement system, there are many parametethat

must be considered in order to select the optimum equipment. Begin by considring the

components for the transmit site, then move to the receive site. Designing aamplete

DQWHQQD V\VWHP RIWHQ UHTXLUHV \RX WR FRQAXIKVHWHKH WUDQVPLW VLWH WKHQ W
DQG WKHQ PDNH DGMXVWPHQWV WR WKH WUDQ\RSIWLRXWH DQG UHFDOFXODWH WKH Y|
performance.

Transmit site configuration

Transmit antenna
Optional

amplifier L,

N
I/Gam =

P

MXG synthesized source or internal PNA source

JLIXUH 7TUDQVPLW VLWH FRQoJXUDWLRQ

Select the transmit source

In selecting the transmit source, consider the frequency range of the anternm under test,

the distance to the transmit antenna, the available power of the source, andhe speed

UHTXLUHPHQWY IRU WKH PHDVXUHPHQWYV )RUHAMRPSIOHFW UDQJHV DQG QHDU oHOG UDQ
internal PNA source will typically be the best source to meet your measureent needs.

The internal source is faster than an external source and may lower the cost ofi¢

complete system by eliminating a source. Large outdoor ranges may requirereexternal

source that can be placed at a remote transmit site.

:LOO D WUDQVPLW DPSOLoOoHU EH XVHG"

%HJIJLQ E\ PDNLQJ \RXU SRZHU FDOFXODWLRQVWHKHNWEREBRXWUDQ DPSOLOHU ,I DIWHU GRLQ
FDOFXODWLRQV WKH WUDQVPLW SRZHU LV QRWXRKRLWKHQRXJK WKHQ DGG DQ DPSOLOH
calculations again.
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Calculate the effective radiated power

The effective radiated power (ERP) is the power level at the output of the tramit an-
tenna.

Erp=Psource— (L1 * L) + Gmpt G

Where Egzp= Effective radiated power (dBm)
Psource = Power out of the source (dBm)
L; & L, = Loss from cable(s) between source and antenna (dB)
Gamp *DLQ RI WKH DPSOLoHU LI XVHG G%L
G; = Gain of transmit antenna (dBi)

Calculate the free-space loss

The free-space loss (or power dissipation, B) of an antenna range determines the dif-
ference in power levels between the output of the transmit antenna and the otput of
an isotropic (0dBi) antenna located at the receive site. This free-space &s is due to the
dispersive nature of a transmitting antenna. A transmitting antenna rathtes a spheri-
cal wavefront; only a portion of this spherical wavefront is captured by tk receiving
antenna.

JRU D IUHH VSDFH IDU oHOG UDQJH WKAVGHBAHIH WQHRQ DM U IXQFWLRQ LV HDVLO
follows:

Pp=32.45+ 20*log (R) + 20*log (F)
Note: A calculator which will derive this num-
ber for you can be found at:

where Py = Free-space loss (power dissipation) (dB) http:/ina.tm. keysight.com/pna/antenna

R = Range length (meters)
F = Test frequency (GHz)

7KLY HTXDWLRQ GRHVY QRW DFFRXQW IRU DWPRVYVQKHRDEWWWHQXDWLRQ ZKLFK FDQ E
factor in certain millimeter-wave frequency ranges.

&RPSDFW DQWHQQD WHVW UDQJHV &%$75V \DEKER®B LIRAWDMWHU WUDQVIHU HIOoFLHQF
RU IRFXVLQJ WKH WUDQVPLWWHG SRZHU XVLQVIRGHXQFPRUH VKDSHG UHpHFWRUV 7U
tions for most CATRs are available from the manufacturer’s data sheet or orquest. If

the transfer function is unavailable, use the free-space loss as a worstase estimate.

Calculate your range transfer function for the minimum and maximum test fquencies.

Calculate the maximum power level at the output of the AUT

The test channel received power level must be calculated to determine the ggroxi-
mate maximum power level present at the output of the antenna-under-test AUT). The
required measurement sensitivity is determined from the test channel reeived power
level, the required dynamic range, and the required measurement accurac The maxi-
mum test channel received power level will occur when the AUT is boresightecetative
to the transmit antenna.

PAUT = Erp— Pp + GAUT
1RWH 3%$87 PXVW QRW H[FHHG WKF
where PVT= Test channel received power level at output of AUT (dBm) compression input levels of the next com-
_ . . ponents (typically either the PNA or in more
Erp = Effective radiated power (dBm)_ complex systems, a mixer). See the individual
Pp = Free-space loss (dB, at the maximum test frequency) FRPSRQHQW VSHFLOFDWLRQV IRU ¢

G*VT= Expected maximum gain of AUT (dBi) mation.
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Dynamic range

The dynamic range required to test the AUT is the difference, in decibels, beteen maxi-
mum boresite level and minimum AUT level that must be measured. Examples ofdéke
include side-lobe level, null depth, and cross-polarization leves.

Measurement accuracy/signal-to-noise ratio

Measurement accuracy is affected by the measurement sensitivity of the system. The
signal-to-noise ratio will directly impact the measurement accuracy of the system for
both amplitude and phase measurements. Figure 15 illustrates the relationship between
signal-to-noise ratio and magnitude and phase errors.

Figure 15. Measurement accuracy as a function of signal-to-noise rad.

Determine your signal-to-noise ratio based on the magnitude and phase errors you can
accept.
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Sensitivity

The PNA should be located as closely as possible to the test antenna to minimize¢ RF
cable lengths. The measurement sensitivity of the PNA must be degraded ba¢ inser-
tion loss of the RF cable(s) to determine the system measurement sensitty needed.

Now, determine the sensitivity required of the PNA

Sensitivity = PAy7— DR - S/N - L Note: This equation assumes the simplest
antenna system with no remote mixing.
where  PAUT = Power at the output of the AUT (dBm) See Figure 10.

DR = Required dynamic range (dB)
S/N = Signal-to-noise ratio determined above (dB)
L = Cable Loss (dB) from AUT to PNA input

]
{[ ) ) P(AUT)

Test

PNA Option 200,
PNA-X Option 200, 020 *

Receiver# Receiver#Z‘

JLIXUH S5HFHLYH VLWH FRQo0JXUDWLRQ ZLWKRXW H[WHUQDO PL[LQJ
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Choosing a network analyzer

The frequency and sensitivity requirements of your antenna system will detmine the

QHWZRUN DQDO\]HU VSHFLOoFDWLRQV .HWZIRIKN RQDHUOVYHWHKUWHKHDPLOLHYV RI QH

PNA Series, the PNA-L Series and the ENA Series. Keysight has developediops for

WKH 31$%$ 6HULHV VSHFLoFDOO\ IRU DQWHQQD WHDYXUWRHQWY %HFDXVH RI WKHVH RS
PNA Series is often the preferred analyzer for antenna solutions. Howekehere are

applications which do not require these options and the lower cost PNA-L Sees or ENA

Series analyzers may be the right solution. For secure environments, a PNA BNA-L Se-

ries analyzer must be used. Select an analyzer from the following table ttianeets your

frequency and sensitivity requirements.

Refer to the ENA data sheet, literature number 5988-3780EN or the PNA and PNA-
data sheets, literature numbers 5988-7988EN and 5989-0514EN for more ekailed
information.

Table 1. Keysight network analyzer typical values

Family Model/option JUHTXHQF\ UDBINHQF\ VW HSeSLi@ty avt8dtl H Gensitivity at direct receivePower out
VWG FRQILIXUDEOH 0+] SW DW P PpdrtWitd:kHz IF  input with 1 kHz IF BW (w/ at Fmax
test set) ZLWK QR EDQG BW&FMMKQJIJV 2SWLRQ IRU 31$ DW )PD]
at 1 GHz)
ENA ( & 300 kHz * q G%P * G%P
to 3 GHz
( & 300 kHz to * q G%P G% P G%P
*+]
31/ 1 & N+] WR * 4] "V q G%P q G%P
2SWLRQ
N5231A 2/4-port N+] WR * 4] Y q G%P q G%P
N5232A 2/4-port 10 MHz to 20 GHz Y q G%P g G%P G¢
N5234A 2-port 0+] WR * 4] Y q G%P q G %%»dBm G %P
N5235A 2-port 10 MHz to 50 GHz "V q G%P qg G%P - ¢BPn
PNA ( & 1 $ 10 MHz to 20 GHz Y "V q G%P G%P q G%P G%P
GCG%P
( & 1 $ 10 MHz to 40 GHz Y Y q G%P G%P q G % dBm/ G % P
G%P
( & 1 $ 10 MHz to 50 GHz Y Y q G%P G%P q G % P10 dBmG % P
G%»P
( & 1 $ 10 MHz to 67 GHz Y Y g G%P G%P q G % P5 dBm/G % P
G%P
PNA-X N5242A 0+] WR *+] Y q G%P q G%P
N5244A 0+] WR *+] "V q G%P q G%P
N5245A 10 MHz to 50 GHz "V q G%P q G%P q G¢
1. Note: Option H11 sensitivity is typically =127 dBm * Data not available ** @pn not available

What to do if the sensitivity requirement cannot be met

If the AUT is located far from the analyzer, requiring long cables, then the lescaused

E\ WKH FDEOHV FRXOG EH VLIJQLOFDQW UHGXKIPP) DEAMRUDF\ DQG G\QDPLF UDQJH <R
EH XQDEOH WR 0QG DQ DQDO\]JHU WKDW PHHWNVWRWNDWHRQ WLYLW\ UHTXLUHPHQWYV
downconverting the signal to an IF signal by using the 85309 LO/IF distribtion unit with

85320A/B remote mixers brings the measurement closer to the AUT. This redes RF

cable loss and maximizes accuracy and dynamic range. Options H11 and 014 ohg PNA

QHWZRUN DQDO\]HUV ERWK VXSSRUW D UHPRWHLPMHLWQUWRHRQo0JXUDWLRQ 5HIHU WR k
FRQOJXUDWLRQ ZLWK H[WHUQDO PL[LQJYy WR FRQo0JXUH \RXU V\VWHP
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Receive site configuration with external mixing

85320A
Test mixer

85320B Pin = 8to 16 dBm

RF Reference mixer

Pin < 26 dBm

L,
Pin = 8 to 16dBm)|
Ly
Pout =19dBm Pout =19dBm
LO in (-
Pin =0 to 6 dBm J a 853008

Z&$ PSOrLoH L, L,

Input Freq Max input | Damage
(.1dB) level
Front Opt. 014 20 MHz —-10 dBm +15 dBm
A,B,R1,R
Rear Option H11| 8.33 MHz| —-27 dBm —20 dBm L__——
AB,R1,R RF out ®

PNA network analyzer with
Option 014 & H11

JLIXUH  S5HFHLYH VLWH FRQOJXUDWLRQ ZLW K[ & [MHHAZRUON PRLQIDEDA FML QJ WKH 318 (

RF
Pin <26 dBm 85320A

Test mixer

. 85320B ) Pin = 8 to 16 dBm
“RFN Reference mixer
Pin <26 dBm
Ly
LOin
Pin=8to 16 dB
Ls
Pout =19 dBm Pout =19 dBm
LOin il
Pn=0to6dBm || o 853098
Input Freq Max input | Damage $PSOLoH IF
(1dB)  |level /\ Ls
Test port 20 MHz +8 dBm +30 dBm
Direct access| 20 MHz -6 dBm +23dBm
receiver
Rearinput  [7.605634 MHz | —9 dBm +23 dBm
. —_

Option 020 RF out @

PNA-X network analyzer with
Option 020 & 080

YJLIXUH 5HFHLYH VLWH FRQOJXUDWLRQ ZLWK H PN\ DRUML P@QIORYVHQJI WKH 31$
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85320A
Test mixer

85320B . Pin = 8to 16 dBm
Reference mixer

Ly
L3
Pout =19 dBm Pout =19 dBm
LO in (=)
Pin=0to 6 dBm o 85309B
IF
L5
Input Freq Max input | Damage
(.1dB) level
IF inputs 7.605634 MHz |-10 dBm | +15 dBm
Rear input | 7.605634 MHz |—9 dBm +23 dBm
Option 020 -
RF out ®)

PNA-X measurement receiver
with Option 108

JLIXUH S5HFHLYH VLWH FRQOoJXUDWLRQ ZLWIBHfWHUQDO PL[LQJ XVLQJ WKH 1
measurement receiver.

Select the LO Source

The recommended microwave mixers use fundamental mixing from 300 MHz to 18 GHz,
and harmonic mixing for frequencies above 18 GHz. Thus, an LO source that operates
over the frequency range of 0.3 to 18 GHz will be adequate for all frequencies of opera-
tion. A large selection of sources is available for the LO source. In many situations the
PNA Series can supply the LO signal since the LO sources only need to operate over the
frequency range of 0.3 to 18 GHz.

The LO source must be able to supply 0 to 6 dBm power at the 85309B LO input. To de-
termine whether the source has enough power, cable losses must first be considered.

Loss of LO cables is dependent on frequency; lower frequencies have lower Bper unit

length, and higher frequencies have higher loss. Therefore the maxinnu LO frequency

utilized will result in the maximum cable loss. The maximum LO frequency is gendent

RQ WKH IUHTXHQF\ VSHFLoHG IRU WKH DQWHQQN RPQQUH DQG ZKHWKHU IXQGDPHQWDO
mixing is used. There is a trade-off between LO frequency and system senisity. Fun-

damental mixing provides the lowest conversion loss in the mixer, and the Izt system

sensitivity. Harmonic mixing allows lower LO frequencies to be used (¥ longer cable

lengths), but has higher conversion loss in the mixer, and less system setisiity.
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Select the LO Source (continued)

%HIRUH FDOFXODWLQJ FDEOH ORVV \RX PXVWWUWQW3GHWHUPLQH WKH /2 IUHTXHQF\

Series Option H11, the LO frequency must be set so that an 8.33MHz IF is producechd
PNA Series’ LO is offset from its RF by 8.33 MHz automatically if the PNA is opeedit
below 20 GHz and frequency offset is turned off. Refer to “Setting up the PNA LO fona
8.33 MHz IF”, later in this document, for more information.

The PNA Series’ internal LO can be accessed through a rear panel output port if

Option H11 is installed. Its frequency range is limited to 1.7 GHz to 20 GHz. The signal on
the rear panel is very low power and always requires an amplifier to achieve the required
power level at the 85309B. The front panel RF can only be used as the LO for the 85309B
if it is not used as the system RF.

Calculate required power of LO source
Ps= cable length (meters) X cable loss (dB/meter) + R (85309B)

where P = Power out of the LO source (dBm)
P,, = Required power into 85309B (0 to 6 dBm)

Select a source that meets your individual preferences and needs. Highayutput power
VRXUFHV RU DQ DPSOLOHUWKXQ@WXEd-FXNQ® LI 3

Reference signal level

The reference mixer provides a phase reference for the measurement and a reéace
signal for a ratioed measurement (test/reference), to ratio out any vaations in signal
levels from the system. If you select RF and LO sources that are synthesized,se the
internal source of the PNA, then phase locking the receiver is not required.hie only
requirement for the reference channel is that the signal level be high enougha achieve
the desired accuracy for the measurement. Figure 9 shows the magnitude andhase
errors as a function of signal-to-noise ratio; this also applies to erros contributed by the
reference channel. For most applications, it is desirable to maintain a 500t60 dB signal-
to-noise ratio.

Determine Cable Length from 85309B unit to mixers

Mixers require a certain LO drive power level; the output power of the 85309B LO#Idis-
tribution unit and the RF loss of the cables will determine the maximum allowable cable
lengths. To assure you have enough power at your mixers, use the following eqtien to
calculate the maximum cable length allowed for your setup:

Cable length (meters) = (B, 85309B — R,, mixer)/(cable loss/meter at frequency)

High quality, low loss, phase stable cables are recommended.

Note: The same LO cable type and length is
required for both the reference and test mixer
modules. This is to ensure that the inser-

tion losses through the reference and test
mixer module LO paths are the same. Using
the same LO cable type also optimizes cable
phase tracking versus temperature and there-
fore, system phase measurement, stability,
and accuracy.

:KHQ D URWDU\ MRLQW LV XVHG W
cable length must be added to the reference

PL[HU /2 FDEOH GXH WR WKH URWD
tion loss. To determine the equivalent cable

OHQJWK oUVW GHWHUPLQH WKH L
WKH LQSXW WR WKH RXWSXW RI WI
the maximum LO frequency. Then, using in-

sertion loss curves for the LO cables between

the 85309B and the mixer module, calculate

the equivalent length in meters at the maxi-

mum LO frequency. The reference LO cable

length must be increased by this amount.
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Power at reference mixer

Calculation of the power level at the reference mixer depends on the method e to
obtain the reference signal. Almost all ranges obtain the reference chanel signal us-
ing a stationary reference antenna to receive a portion of the radiated trasmit signal.

6HOHFW RQH RI WKH WZR PHWKRGV EHORZ IRU \RXU FRQ0JXUDWLRQ

1.Radiated reference signals
When using a radiated reference, the power at the reference mixer can be deter
mined from the following equation:

Prm = Erp— Pp + Grer— Ly

Note: If the calculated power level at the

) PL[HU LV LQVXIOFLHQW WR DFKLHY
where  Pgyy = Power level at the reference mixer (dBm) accuracy from the reference channel, the

ERP: Effective radiated power (dBm) transmit power or the reference antenna

Pp = Free-space loss (power dissipation) (dB)
Grep= Gain of the reference antenna (dBi)
L,= Cable loss between reference antenna and reference mixer (dB)

Caution: i3 must not exceed the maximum power level of the mixer
Prv— Mixer conversion fosaist be less than +5 dBm so as to not exceed the 1 dB
compression level for the LO/IF input for the 85309B.

2.Coupled reference signals
When using a coupled reference, the reference channel power level can be de-
termined by subtracting the cable insertion losses and the coupling fator of the
GLUHFWLRQDO FRXSOHU DQG DGGLQJ DPSOLOKH JDLQ
transmit source.

Power at the test mixer

The power at the test mixer is equivalent to the power at the output of the AUT (cal-
culated earlier) if the mixer is attached directly to the AUT. The power leveltdahe test
mixer can be determined from the following equation:

Prvm=Erp—Pp + Gayr— L2

where  Pry = Power level at the test mixer (dBm)
Erp = Effective radiated power (dBm)
Pp = Free-space loss (power dissipation) (dB)
Gput = Gain of the test antenna (dBi)
L, = Cable loss between AUT and test mixer (dB)

Caution: PTM must not exceed the maximum power level of the mixér
PTM — Mixer Conversion Lossmust be less than +5 dBm so as to not exceed the 1 dB
compression level for the IF input to the 85309B.

gain must be increased.

LI DQ\ WR WKH RXWSXW SR

+26 dBm (85320A/B, 85320A/B-H50), +20
dBm (85320A/B-H20).

Refer to Table 10 in the “Antenna measure
ment components catalog” section on
page 58 for mixer conversion loss.
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Power at the analyzer inputs

Calculate the IF power levels at the receiver using the following equatiost

Preg= Prm — conversion loss of mixers+ conversion gain of 85309B — (L3 + L5)
Ptest= Prm— conversion loss of mixers+ conversion gain of 85309B — (L4 + L6)

Where L = Cables losses as shown in Figure 11
Conversion gain of 85309B: ~23 dB (typical)

Caution: These values must not exceed the maximum input power level (0.1 dB
compression level) of the receiver (-27 dBm for Option H11 or -14 dBm #)r Retlooedthe
power level of the RF source if necessary or add attenuators prior torttteeranadyzer inputs.

Sensitivity
Now, determine the sensitivity required of the PNA network analyzer.
Sensitivity = Rgge— DR — S/N

Where DR = Required dynamic range
S/N = Signal-to-noise ratio calculated previously

With this sensitivity number, select an analyzer from Table 1 that meets you
measurement needs.

1. Referto Table 10 in the “Antenna measure-
ment components catalog” section on
page 58 for mixer conversion loss.
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Determining measurement speed

Table 1 shows the measurement speed (for data taking only) of the analyzerh& actual
measurement speed also includes frequency stepping time, settling e, bandcrossing
time, retrace time and handshake time (if two PNAs are used). If external sotes are
used, the measurement speed is often determined by the remote source whicis usually
the slowest resource in the system. All measurement times in this sectionra nominal
values.

1. Measure the speed

Calculating the measurement speed of your antenna test system is not strghtforward.
Two methods can be used to determine the speed of the PNA, either measure it dicdy
or use the following equation to calculate the approximate speed.

To measure the speed, either use a program to time when the PNA completes the
measurement, or use an oscilloscope and monitor the “ready for trigger’ihe out the
rear panel BNC labeled I/O 2 (Trig Out). Put the PNA in external trigger mode, &é to
the default of “hi level” trigger (If there is no trigger in, you do not have to enal# Trigger
Out). A pull up on the “trig in” line will cause the PNA to run at max speed. The total
measurement time is the spacing between “trig outs”.

2. Calculate the speed

To calculate the approximate measurement speed use the following equain:
Total Measurement time = data taking + pre-sweep time + band crossing + retae

Data taking: Measurement time per point is determined by the larger of 1/BW othe
maximum sweep rate. For wide spans with fewer points, sweep rate is more liketo
dominate. Sweep rate is approximately 600 MHz/ms for the PNA and approxiately 900
MHz/ms for the PNA-L.

Pre-sweep time: In swept mode, pre-sweep time is 222 uS for the PNA and 56 uS for
the PNA-L. In step mode, calculate the sweep time from the following informaon: PNA
fastest step speed at 1 Hz/pt, max IF BW is 170 us, and at 10 MHz/pt, max IF BW is 278
us; PNA-L fastest step speed at 1 Hz/pt, max IF BW is 80 us, and at 10 MHz/pt, max IF
BW is 160 us.

Band crossings take on the order of 4 — 8 ms per crossing for the PNA and 2 ms for the
PNA-L. However, the number of band crosses increases when in frequency oéismode.

In that mode, band crossings of source and receiver may not coincide. Exact bd cross-
ing locations can be found in the Microwave PNA Service Manual on Table 5.2.

Retrace takes 10-15 mSec with the display on, or 5-8 mSec with the display off. &race
will take the system back to the start frequency of the previous sweep.

Upgrade note: In general, the PNA will

SURYLGH VLIJQLOFDQW VSHHG LPSL
the 8510 or 8530 analyzers. However, some
measurement setups will require additional

external component speed improvements in

RUGHU WR IXOO\ FDSWXUH WKH 31
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Example measurement time for a PNA network analyzer
PNA with 201 points, 1 GHz span and 10 kHz BW sweep
First, determine if most PNA points are in step or swept mode. If BW 2 1kHz or timefgnt

> 1mS, all points will be stepped, otherwise it will be swept. In addition, soure power cal,
power sweep and frequency offset mode all force step mode.

Data taking: time/point = 1/BW = 1/10 kHz = 100 uSec (Since this is faster than 1 mS,
the PNA is probably in swept mode.)
So, 201 points at 100 uS/point is 20.1 mS

Next, check the sweep rate limit. A 1 GHz span at 600 MHz/mSec = 1.7 mS . So, the
sweep speed is dominated by “time/point” (data taking) not sweep rate.
Therefore, “data taking” = 20.1 mS

Pre-sweep time: 222 uS
Band-crossings: None
Retrace time: 10 to 15 mS

Total measurement time =20.1 mS + 222 uS + 10to 15 mS
=30 to 35 mS (NOMINAL)

Optimizing speed and dynamic range

Some applications require the fastest speed a system can provide, otherare concerned
with the best dynamic range available. With the PNA Series network analyz, users can
DGMXVW WKHLU VHWXS DFFRUGLQJ WR WKHLU VSHFLoF QHHGYV

Options available to improve sensitivity

Option 014 (Direct receiver access) — Sensitivity improvements
Option H11 (IF MUX access) — Best dynamic range when using external mixers

Other tradeoffs

Reducing the IF BW improves the dynamic range, but reduces the speed. Users must
determine the optimum settings for their applications. For example chaging from a

1 kHz IF BW to a 100 Hz IF BW gives a 10 dB improvement in dynamic range, but a 10
times reduction in speed.
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Legacy PNA interface requirements

KHQ FRQO0JXULQJ WKH 31$%$ LW LV FULWLFDO WRKIINGDRPDHU OHYHOV DUH FRQVLGHUHG \
ing the PNA. Ideally, power should not exceed the 0.1 dB compression levels irwdited in
WKH 0JXUHV EHORZ 'DPDJH OHYHOV DUH SULQWHG RQ WKH LQVWUXPHQW DV VKRZQ |

3\ 'a 3\
cpLR PORT 1 grcvr rcvR PORT 2 cpLr
ARM AIN B IN ARM

A+30dBm +15dBm A+30dBm
SOURCE CPLR CPLR SOURCE
ouT THRU THRU ouT
A+20dBm A+30dBm A+30dBm A+20dBm
. <z . <
( REFERENCE 1 | ( REFERENCE 2 |
SOURCE RCVR RCVR SOURCE
ouT R1IN R2 IN ouT
A+20dBm A+15dBm A+15dBm A+20dBm
. J . J

0.1 dB compression level:
—15 dBm typical at 20 GHz
—25 dBm typical at 50 GHz

Figure 20. PNA E836xC front panel connectors.
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PNA-X N5242A Network Analyzer

PORT 1 PORT 2
CPLR ARM RCVR A IN RCVR B IN CPLR ARM

A+30dBm +15dBm A+30dBm

SOURCE OUT CPLR TH CPLR THRU SOURCE OUT

(C—)

A+30dBm A+30dBm A+30dBm A+20dBm
SOURCEOUL RSYR R I RCVR R2 IN SOURCE OUT
15 dBm 1! R
- AR A+15dBm A+15 dBm

0.1 dB compression level:
-5 dBm typical at 26.5 GHz

Figure 21. PNA-X N5242A network analyzer front panel connectors.

PNA-L N523xA Network Analyzer PNA N5222A Network Analyzer
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Triggering (remote access):
- BNC connectors
- Edge-triggering (pos/neg)
- Trigger in/out
emote access with SCPI
- Available on PNA models E8361C,
E836xC, and N5230C.

Option H11 Connectors:
- PNA RF source and LO outputs for
xternal mixing
- Pulsed measurement capability with
Option 008
- Direct access to the internal IF

Test set Pulse in 8.33 Mhz IF in 0.1 dB Compression point:
e e ©00 06 ©000+— "
RE L0 B = A B % A Damage level: =20 dBm

\ Minimum IF gate width: 20 ns for less than 1 dB deviation from
theoretical performance (internal gates)
DC damage level to pulse connector inputs: 5.5 Volts
Drive voltage: TTL (0,+5.0) Volts
Gate input impedance: 1Kohm

Figure 22. PNA E836xC network analyzer rear connectors.

LO output
N5264A Option
108:

+10 dBm typical

N5242A:

0to +6 dBm
O O O O——-

IF inputs

0.1 dB Compres-
sion point: =9 dBm
Damage level:
+23 dBm

Figure 23. PNA-X N5242A network analyzer and PNA-X N5264A measuremergaeiver
rear connectors.
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Option H11 — IF access

Option H11 is only available on the PNA network analyzers. Option H11 alsoggires

2SWLRQV DQG 81/ 2SWLRQ + SURYLGHRZ®LUHFW DFFHVV WR WKH oUVW ,) G
conversion stage. The external IF input allows 8.33 MHz IF signals from renemixers

to be input directly to the PNA digitizer, bypassing the PNA’'s RF conversiortage. The

test system becomes a distributed network analyzer with a tracking sowe and a tuned

receiver. This shifts the dynamic range curves and increases sensitiy by approximately

20 dB.

Option H11 also provides access to the RF and LO signal sources (from 1.7 to

20 GHz) of the PNA on the rear panel. This dual hybrid source eliminates the needrfa

separate stand alone synthesizer when remote mixing is used. There is nower control

over the rear panel RF and LO signals. Power output ranges vary and external afiap

oHUV PD\ EH QHHGHG WR DFKLHYH WKH SRZHU OHYHK®G UHTXLUHG E\ WKH PL[HUV 7DEO
typical power levels available at the outputs. By removing the necessjtof an external

RF source the test time is dramatically reduced. This is because the frequegcstepping

speed is solely a function of the PNA where the settling time is in the uS range as com

pared to mS range of most sources.

Table 2. Typical values of the RF and LO outputs from the rear panel of the PNA
Rear Panel LO Power (Typical)
*+] WR *+] —-16to—7dBm
Rear Panel RF Power for E8362C (Typical)

*+] WR * 4] g WR g G%P DW g G%P WHVW SRUW SRZHU
Rear Panel RF Power for EB363C/E8364C (Typical)
*+] WR *+] g WR g G®wP DW g G%P WHVW SRUW SRZHU
10 GHz to 16 GHz g WR G%P DW q G%P WHVW SRUW SRZHU
16 GHz to 20 GHz g WR G%P DW q G%P WHVW SRUW SRZHU
85320A
. Test mixer
Fin
Pin <26 dBm

85320B Pin ~7.5 to 16 dBm
Reference mixer
RF in

Pin < 26 dBm

LOi
Pin ~7.5 to 16 dBm

Pout = 19 dBm Pout = 19 dBm
Test IF
(] Ref IF
LO inpu 853098
o Max input
Input Fre
P q (1dB)
PNA E836xC Front Option 014 20 MHz —10 dBm
network A B, R1,R2
analyzer Rear Option H11| 8.33 MHz 27 dBm
A B,R1,R2
RF out from PNA PNA-X N5242A .Test port 20 MHz +8 dBm
network Direct access
analyzer receiver 20 MHz —6dBm ;
4 1. Test port power has to be at a high
gf)ig':ggtg $etfj”108 ~9dBm enough level such that the Drop Cal does
anle
not occur. If Drop Cal occurs, then the
PNA-X N4264A IF inputs Relfjr ‘08 -9.dBm power out of the rear panel RF connector
measurement Table 1 :
receiver will drop by about 15 dB.

Figure 24. PNA E836xC network analyzer Option H11 and Option 014 conneati diagram and input level
requirements.
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Option H11 — IF access (continued)

The 85309 LO/IF distribution unit interfaces with the PNA, PNA-X in two dférent

ways, providing either a 20 MHz IF signal for PNA and PNA-X or an 8.33 MHz for PNA, a

7.606534 MHz for PNA-X and PNA-X measurement receiver IF signal. It is impgant to

XQGHUVWDQG WKH GLITHUHQFHYV LQ HDFK B RPUHDIKXIDMPLHRAWEHIRUH VHWWLQJ XS \RX

% ZLWK 31% FRQO0JXUHG ZLWK 2SWLRQV DQG RU 31% ;
Option 080

With this setup, the PNA or PNA-X operates in frequency offset mode and the 83®B

must create a 20 MHz IF signal. The receiver is set to 20 MHz and tHRF and LO sources

must be offset by 20 MHz. The test and reference signals are inserted through éfront

SDQHO OLQNV E\SDVVLQJ WKH LQWHUQDKWVFRXEOHRLVIHKPRREFRQoIJXUDWLRQ LPSURY
by approximately 10 to 38 dB, depending on frequency. However, operation irréquency

offset modes results in a decrease of frequency stepping speed.

% ZLWK 31% FRQO0JXUHG ZLWK 2SWLRQV 81/ DQG
H11

With this setup, the 85309B must create an 8.33 MHz IF signal. The RF and LO sousce

must be offset by 8.33 MHz. Normal operation of the PNA automatically offgs the

internal LO 8.33 MHz from the internal RF. Above 20 GHz the PNA switches to 3rd

KDUPRQLF PRGH VR WKDW 5) q /2 0+] 7KLV FRQOJXUDWLRQ DOORZV WKH %
,) RXWSXW WR EH FRQQHFWHG WR WKH 31%$ + UHDU SDQHO ,) LQSXWV E\SDVVLQJ WK
PL[HU 7KLV FRQOJXUDWLRQ SURYLGHVY WKH EHVW VHQVLWLYLW\

% ZLWK 31% ; FRQoJXUH ZLWK 2SWLRQ DQG

With this setup, the 85309B must create a 7.605634 MHz IF signal. The RF and LO

sources must be offset by 7.605634 MHz. Normal operation of the PNA-X autoatically

RIITVHWY WKH LOQWHUQDO /2 0+] IURP WRID IDDDMDHRZQDO 5) 7KLV FRQoJIJXUDW

the 85309B IF output to be connected to the PNA-X option 020 rear panel IF inputs,

E\SDVVLQJ WKH oUVW 31% ; PL[HU 7KLV FRQbWXWRWARQ SURYLGHV WKH EHVW VHQV

85309B with PNA-X Measurement Receiver

With this setup, the 85309B must create a 7.605634 MHz IF signal. The RF and LO

sources must be offset by 7.605634 MHz. PNA-X measurement receiver opti 108 au-

tomatically offsets 7.605634 MHz from the external RF when operates in eaple mode.

7KLY FRQo0JXUDWLRQ DOORZV WKH % ,) RXWSXW WR EH FRQQHFWHG WR WKH UHDU
LQSXWV 7KLV FRQO0JXUDWLRQ SURYLGHV WKH EHVW VHQVLWLYLW\ DQG ORZHU FRVW
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Setting up the PNA LO for an 8.33 MHz IF signal Note: The following equations are not
required for frequencies under 20 GHz. At

The PNA LO must be set so that an 8.33 MHz IF signal is produced by the mixers for lower frequencies, the PNA operates in fun-

input to the PNA Option H11 inputs. Using the equations below, the appropriat LO damental mixing mode and the LO frequency

. . is automatically offset by 8.33 MHz.
frequency can be calculated. (To set up the PNA-X LO for an IF signal, in the proceru s automaticatly ofiset by z

below, simply change “8.33 MHz" to “7.605634 MHz *“.)

Using the rear panel LO available with Option H11 as the LO input of
the 85309B:
We know that for a mixer, IF = N(LO) —RF

where N = external mixer harmonic number

'LWK 2SWLRQ IUHTXHQF\ RIIVHW WKH IUHTXHGFHORKXW RI WKH UHDU SDQHO /2 SRU\
as, LO =% (RF) + offset + 8.33 MHz

BXEVWLWXWLQJ IRU /2 LQ WKH oUVW HTXDWLRQ ZH KDYH
IF =N (] (RF) + offset + 8.33 MHz) — RF

= (% YN(RF) + N(offset) + N(8.33) — RF
To create alow side LO,setm=1andd =N

Simplifying, IF = RF + N (8.33) + N(offset) - RF
= N(8.33) + N(offset)

Since IF must be equal to 8.33 MHz, then:
8.33 = N(8.33) + N(offset)
(1 — N)8.33 = N(offset)

Therefore, offset (MHz) =¥gN) 8.33

Using the Option 080 dialog box (shown in Figure 25) to set up the LO, enter the ofés

calculated above, set Multiplier to 1 and Divisor to N (the harmonic number offte exter-
nal mixer) and select the box next to Frequency Offset on/off, then click OK.

Figure 25. Option 080 dialog box.
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Using the PNA E836xC front panel Port 1 Source Out as the LO
input for the 85309:
We know that for a mixer, IF= N(LO) — RF

where N = external mixer harmonic number

Since IF = 8.33 MHz, then 8.33 = N(LO) — RF
LO (MHz) = (RF + 8.33)/N

To set the LO frequency of the 85309, simply set the RF output on the PNA to the LO
frequency calculated above.

Turning on Option H11 with PNA and PNA-X

Although Option H11 is installed, you must assure that the IF switch is set coectly for it
to function properly.

JRU 31$ 6HOHFW &KDQQHO ! $GYDQFHG ! ,) 6ZLWFK &RQo0JXUDWLRQ
Then Select External for both IF Inputs

JRU 31$ ; 6HOHFW &KDQQHO ! +DUGZDUH 6HWXS ! ,I| 6ZLWFK &RQo0J

Figure 26. Enabling external IF inputs.
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1HDU oHOG GDWD FROOHFWLRQ

Frequency multiplexing during a dat scan/acquisition can result in a misalignment of

WKH UHFWDQJXODU QHDU oHOG JULG EHWZHHEWREBRNMUGKRLQG UHYHUVH GDWD VFDQ Gl
LQWURGXFHY DQ HUURU LQWR WKH PHDVXUHGUQHDAGoEDODW GDWD VHW ZKLFK UHVXOWYV
tern. One way to eliminate this error is to always collect data measuremeistin the same

scan direction, but this would double the data scan acquisition time. Anther approach

is to scan frequencies in reverse order on reverse scans. Using this reverseeep in

FRQMXQFWLRQ ZLWK FRUUHFW WULJJHUL®QHWE HQNHHQV I WKDDW G DQG UHYHUVH SDV
HDFK ITUHTXHQF\ VHW LV VSDWLDOO\ DOLIJGHGKRY WKHKLHAWBQJXODU QHDU oHOG JUL
requires an RF source that supports reverse frequency list mode of operatio The PNA

QHWZRUN DQDO\]HU LQFOXGHYV UHYHUVH MWX¥HNS HRQLG6 DI\ WULJIJHULQJ FDSDELO
designed for antenna measurements.

F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3

YR

<z

F3 F2 F1 F3 F2 F1 F3 F2 F1 F3 F2 |F1

Bi-directional scanning can introduce errors in measured positions

Forward
F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 FB

= [P f7 17 93%
L e

F3 F1 F2 F3 F1 F2 F3 F1 F2 F3

Solution: Reverse frequency sweep and synchronous triggers

Figure 27. Reverse sweep with synchronous triggers.

Functional test

A software utility is available for the PNA network analyzer that helps véy that a PNA

KDV EHHQ FRUUHFWO\ FRQ0JXUHG ZLWK DQ H[B/WNWHXIWXDO VRXUFH IRU PDNLQJ DQWHQQD
PHQWYVY 7KH XWLOLW\ FRQoJXUHV WKH 31%$ DV HUGBBLYHU DQG FRPPXQLFDWHYVY ZLWK
sources over GPIB. The triggering is done by handshaking the PNA and extatrsources

using the TTL trigger in and trigger out capabilities on the PNA and PSG. The dofare

GRHV QRW YHULI\ VSHFLoFDWLRQV EXW LVQQWHHI\WDRIQK®OHWWHUPLQLQJ WKDW D YDOLG |
been established between the analyzer and the source.

Goto KWWS QD/MIKWHARP S Q b downWwad Gedpogram.
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4. Migrating from 8510/8530 to PNA

Migration from 8510/8530 based antenna systems to PNA
network analyzer based systems

Table 3 shows the various system components of 8510/8530 based antenna syshs
and their recommended replacement components. While the components ligd are
recommended replacements, some interface requirements are differg. Refer to the
“Antenna measurement design considerations” section on page 22 for intéace
requirements.

Table 3. Cross reference for 8510/8530 based antenna systems migragno PNA network analyzer based systems

System ComponentsDescription Recommended PNA solution Description
& IHWZRUN DQDO\]JHUHWHUPLQHG E\ WHVW VHW
& IHWZRUN DQDO\JHHMWHWKLQNKGVEN WHVW VHW
FDSDELOLW\
% 45 MHz — 20 GHz test set ( & 10 MHz — 20 GHz
$ 0+] q *+] WHVWY VEW & 0+] q * 4]
% 45 MHz — 50 GHz test set ( & 10 MHz — 50 GHz
$ Pulsed 2 — 20 GHz test set 1 $ 2SWLRQ DQG 0+] WR *+]
/ Pulsed 45 MHz — 2 GHz test set $ 2SWLRQ DQG 0+] WR *+]
$ OLFURZDYH UHFHLYHU 1 $ PHDVXUHPHQW UHFHLYHU 0+]
$ 0+] q *+] IUHTXHQ%\ *+] ZLWK TUHTXHQF\ FRQYHU!
FRQYHUWHU
% 0+] q *+] IUHTXHQF$ *+] ZLWK IUHTXHQF\ FRQYHUWH
FRQYHUWHU
$ PP:DYH WHVW VHWNERPWUROOHU PP:DYH WHVW VHW DQG H[WHUQD

KDUGZDUH

$ 33 —50 GHz test set module  ( & RU 20/ KHDG 10 MHz — 50 GHz
8 $ 40 — 60 GHz test set module  ( & RU 20/ KHDG 10 MHz — 67 GHz
9 $ 50 — 75 GHz test set module 1 $ RU 20/ KHDG 10 MHz — 110 GHz

$ RU 20/ KHDG 10 MHz - 110 GHz

$ 75 — 110 GHz test set module 1
6

HULHV 5) 6RXUFHV None required
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Engineerirg services provided for 8510/8530 migration to PNA
series network analyzers

For current users of the 8510/8530 Series of network analyzers, Keysightfers a spec-
trum of engineering services that provide training, code conversionand/or test plan
design.These services allow you to take advantage of the excellent perfmance of the
PNA Series with ease.

Keysight's network analyzer experts can save you time and money by worlgmwith you
to migrate your 8510 instruments and transition your test code quickly and asily.

Table 4. Recommended consulting services

Transition scenario Recommended Description
service Note: Additional consulting services can be

purchased at time of sale or later by ordering
8VHUV PLJUDWLQJ H7ZI%BWBRUN31$ 6HULHYV QHWZRUN DQFgrQni HeYps-s20-100.

DQDO\]JHUV WR QHZ 31$ 6HULHVRSHUDWLRQ WUDLQLQJ FRXUVH

solutions

7HVW SURJUDPPHUV FIBRAHOWLQJ WR 31$ 6HULHV WHVW FRGH

DXWRPDWHG QHWZRUN DQDGRAYHUVLRQ VHUYLFH

VAIVWHPV WR 31$% 6HU7bhdp¥HUO XWX RIJUDPPLQJ XVLQJ 6&3,
WUDLQLQJ FRXUVH

H7215B-205 31$ SURJUDPPLQJ XVLQJ &20
WUDLQLQJ FRXUVH
7HVW HQJLQHHUV FURLBSMALI(R) D WHIWBWRUN DQDO\V]HU WHVW SODQ
SODQ WKDW PDNHV XVH Rl WKHGHYZHORSPHQW VHUYLFH
KLJK SHUIRUPDQFH 31$ 6HULHV
IHDWXUHV
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Migration examples

When migrating from an 8510/8530 to a PNA Series network analyzer, it is impéant to recog-
nize the differences in power, speed and sensitivity between the analgrs.

,Q UHPRWH PL[LQJ FRQ0JXUDWLRQV XVLQJ 2SWIRBX+FK WKH GDPDJH OHYHO RI WKH 31%
lower than the 8510/8530. You must assure that the power going into the analyer does

not exceed —27 dBm by placing attenuators between the 85309B and the H11 inputs. &

view section “Option H11 — IF access” earlier in this document for more dettgd informa-

tion.

The internal source of the PNA and PNA-X improves the measurement speed oven ax
ternal source, however, the internal source is not always feasible to use

7KH ,) %: VHWWLQJ RQ WKH 31% 31%$/DQG 31%; LV DGMXVWDEOH WKH ,) %: Rl WKH
ZDV o[HG VR VHQVLWLYLW\ FDQ EH FKDQJHRQEWRIBMXVWLQJ WKH ,) %: VHWWLQ
PNA Series.

For fastest remote control of the PNA and PNA-X, the use of COM programming is rem-
mended. See “Measurement Automation” later in this document. Contaicyour Keysight
Applications Engineer for additional assistance with programming.

The following two examples show conceptually how to migrate from an 8510/830 to a PNA

or PNA-X based antenna system. Since every system is unique, it is not feasibte show

HYHU\ PRGLoFDWLRQ QHFHVVDU\ IRU WKH PROHARHQWREHWHIGIU WR k$QWHQQD PHDV
considerations” earlier in this document for additional guidance, o contact your Keysight ap

plications engineer for assistance.

JLIXUH J)DU-oHOG V\V
A,étenna tem migration to PNA Series.
Source under test
85320A
antenna R%?g?é)]%e Test mixer
i A module
Sn*f[',?i";', mixer module
. Reference
e
. 8360 Series + ANteNNA
| synthesized L
\ sweeper 8530A '!
'
System HP-IB Microwave
| bus extender SyStem receiver . . _ Lo IF LO/NF
! bus \ ref ref test
'
1
| HP-1B HP-IB |
! extender .
' . 853098
| | LO/IF unit
' ST T
' Software |
| available .
I from Keysight |
| Channel Personal 8360 Series |
X Partner computer synthesized sweeper !
' i
I 1
! 1
! — 1

e 1 1 Forlong distance applications,

PSG Synthested source the use of two GPS receivers

Option 014 & H11

: i

! T°fé’“§’”d to supply the 10 MHz reference
i for Source i may be used.
i Antenna LOin to 85309 !

i = From 85309 !

. Q |Q N

! Q (@ i

i ol Amp O lro H !

i g|® i

i i

: i

i P PNA trigger out !

! y PNA trigger in ;

i 2>/ i

i 10 MHz referende RFout  pNAwith !

: i

: ;
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Migration examples (continued)

8511A RCS automation
software
Coupler .- —
83631B

Synthesized source

Positioner/controller

8530A
Microwave receiver

_Personal computer

To transmit
antenna 1= == mimemmemes

RF source
To computer

Figure 29. 85301 RGCS system migration to PNA-X N5242A network analyzer.
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5. Antenna measurement components catalog

Microwave network analyzers

Figure 30. Legacy (E836xC) PNA network analyzer.  Figure 31. PNA N523xA network analyzer.

Figure 32. PNA-X N5242A network analyzer. Figure 33. PNA N5222A network analyzer.

PNA Series network analyzers

The microwave PNA Series instruments are integrated vector network atyzers

HTXLSSHG ZLWK D EXLOW LQ 6 SDUDPHWHUGBYW® YRISMS\\GROWNKHVL]HG VRXUFHV KD
drives, and an LCD display. They offer fast data acquisition speeds, exaait sensitivity,

wide dynamic range, multiple test channels, and frequency agility — withoticompromis-

ing measurement accuracy. Frequency coverage is from 10 MHz to 110 GHz with ext-

sions to 325 GHz.

Features

— Excellent sensitivity due to mixer-based architecture. In addition, e ability to select
from a minimum of 29 different IF bandwidths allows the user to optimize the sesi-
tivity versus measurement speed tradeoff.

— Extremely fast data transfer rates are accomplished using the COM/DGM features.

— Flexibility with 4 simultaneous test receivers and 20,001 data poits per trace.

— Pulsed measurement capability for point-in-pulse with pulse widhs smaller than
100 ns.

— Removable hard drive ensures the security of the data.
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Options

Time-domain capability - Option 010

Optional time-domain capability is available with the PNA Series netark analyzer.

7LPH GRPDLQ LV PRVW RIWHQ XVHG IRU ORFDRMEHUVUHLARHAWLRQV LQVLGH DQHFKRLF FK
GRPDLQ GLVSOD\V UHpHFWLRQV YHUVXV WKP®R RUUGLYRDQFH LQVLGH DQ DQHFKRLF F
LQJ WKH GLVWDQFH RI D UHpHFWLRQ IURP WKHOWRIXWKH DQWHQQD KHOSV WKH RSHUDYV
UHpHFWLRQ VRXUFH DQG KHOSV WR LGHXWHI\ DGKRPYWKBWH WKH UHpHFWLRQ )LJ
WLPH GRPDLQ UHVSRQVH RI D FRPSDFW DQWRQQLDRWHNVAMWUDQJH WKH YDULRXV UHpHF
DUH LGHQWLOHG

Transmitting antenna

\ Receiving antenna

Air ~

Figure 34. Time-domain plot.

&RQ0JXUDEOH WHVW PHNAESIBXSWLRQ

Provides six front panel access loops. Three access loops are for port one arfurée for
port two. The loops provide access to the signal path between (a) the source optit and
the reference receiver, (b) the source output and directional couplertiru arm and (c)
the coupled arm of the directional coupler and the port receiver. This optin improves
instrument sensitivity for measuring low-level signals by allowig the user to bypass the
internal couplers and enter the test signal directly into the receiver pot of the analyzer.
(See PNA Series Microwave Data Sheet, literature number 5988-7988EN,rfa basic
block diagram.)

Frequency offset - Option 08CG

This option enables the PNA Series microwave network analyzers to set thesrce
frequency independently from where the receivers are tuned. This ahili is useful for
antenna measurements where the measurement system contains remote wers and for
RCS measurements in pulse mode.

IF access - Option H11 PNA E836xC

Provides IF gating hardware and hardware to enable antenna and broadband ittimeter-

wave measurements to 110 GHz. For each of the PNA’'s measurement receivelB gates

(enabled with pulsed measurement capability, Option 008) and extera IF inputs are

added. In addition, access to the PNA's internal RF and LO source is providedrfiemote

mixing applications. Option H11 is useful for antenna measurements whitexternal

mixers. Use external IF access for up to 20 dB more sensitivity when making antean
PHDVXUHPHQWY ZLWK D UHPRWH PL[HU FRQWDRPWDRYR3IXOVHG QWHQQD DSSOLFD
require the Pulse measurement capability (Option 008). Broadband mesarements to 110 1. Upto67GHz
GHz require an N5260A millimeter-wave test set controller and test headsOption H11

requires Options 014, 080, 081, and UNL.
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Options (continued)

IF inputs for antenna and millimeter-wave - Option 020 - PNA N522xA and PNA-X
N524xA

The PNA-X IF access option provides network analyzer IF signal path accefor
applications including antenna measurements, and extended frequesy coverage be-
yond 26.5 GHz.

With Option 020 IF access, antenna-test professionals can use an extertig gener-

DWHG 0+] ,) E\SDVVLQJ WKH 31$% ;jV LQWH WPODIOPXPVW FRQYHUWHU WR DFKLHY
sensitivity with remote mixing for antenna measurements. By combiningH access with

frequency-offset capability and advanced triggering that suppors synchronization with

external signal generators, users can attain exceptionally accuratantenna and radar

cross section (RCS) measurements faster than previously possible.

:KHQ PDNLQJ DQWHQQD PHDVXUHPHQWYV ZLWK B UHPRWH PL[LQJ FRQO0JXUDWLRQ XS W
dBmore sensitivity is possible. When the PNA-X is equipped with Option 020ral the

1 $ PLOOLPHWHU ZDYH FRQWUROOHU LW FBRVXHWIHRKQWNXWHG IRU EURDGEDQ

from 10 MHz to 110 GHz.

Pulse modulator for internal 1st source - Option 021 - PNA N522xA and PNA-X N524x
7KH 31% ; 2SWLRQ DGGY DQ LQWHUQDO SXOVOWRUOBQRDOWLRQ FDSDELOLW\ WR WKH o
source for pulsed-RF measurements with a frequency range of 10 MHz to 26.5 GHz

With Option 021, the PNA-X provides pulsed stimuli at test port one that allowg forward

direction pulse measurements. By combining Option 025 internal pulse gnerators and

Option 008 pulse measurements application, the PNA-X can be a fully integted, fast

and accurate pulse measurement system, which provides full pulse measement capa-

ELOLWLHY VXFK DV SXOVH DYHUDJH SRLQW LQ SXOVH DQG SXOVH SURoOH

Four internal pulse generators - Option 025 - PNA N522xA and PNA-X N524xA
Option 025 adds four internal pulse generator outputs to control interral or external
pulse modulators and IF gates for pulsed-RF measurements, or to set the dé&e condi-
tions.

Each pulse generator can be controlled independently from Option 008 pgle measure
ment application or through the remote interface. The pulse signals fromdur generators
are available on the Pulse-I/O D-sub connector on the PNA-X rear panel. The NB6A
pulse I/O adapter is recommended if using external pulse modulators.

By combining Option 021/022 internal pulse modulators and Option 008 pule mea-
surements application, the PNA-X can be a fully integrated, fast and acawate pulse
measurement system, which provides full pulse measurement capaliies such as pulse
DYHUDJH SRLQW LQ SXOVH DQG SXOVH SURoOLQJ

LO source 26.5 GHz - Option 108 - PNA N522xA and PNA-X N524xA The high-output
power source option can be used as an LO source for remote mixers or frequency con
vertors.

Fast CW mode - Option 118 - PNA N522xA and PNA-X N524xA
Fast CW mode provides extremely fast data acquisition speed of 400,000 pus per
VHFRQG ZLWK XS WR oYH PHDVXUHPHQW UHFHLYHUYV VLPXOWDQHRXVO\
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Pulse measurements (Option 008)

The PNA receiver has optional Pulse measurement capability (Option 008). This option
provides software to set up and control pulsed-RF measurements with point-in-pulse and
SXOVH SURo0OH FDSDELOLW\

Keysight has developed a novel way of achieving narrowband detection using wider IF

bandwidths than normal, by using a unique “spectral-nulling” technique that lets the user

trade dynamic range for speed, with the result almost always yielding faster measurements

WKDQ WKRVH REWDLQHG E\ FRQYHQWLRQDO oOWHULQJ 7KH DGYDQWDJH WR QDUURZEI
that there is no lower pulse-width limit, since no matter how broad the pulse spectrum

LV PRVW RI LW LV oOWHUHG DZzZD\ DQ\ZD\ OHDYLQJ RQO\ WKH FHQWUDO VSHFWUDO FR
disadvantage to narrowband detection is that measurement dynamic range is a function

of duty cycle. As the duty cycle of the pulses gets smaller (longer time between pulses),

the average power of the pulses gets smaller, resulting in less signal-to-noise ratio. In this

way, measurement dynamic range decreases as duty cycle decreases. This phenomenon

is often called “pulse desensitization”. The degradation in dynamic range (in dB) can be

expressed as 20*log (duty cycle).

Time domain

IE filter D/R degradation = 20*log[duty cycle]
Frequency domain ‘

Hﬁ ‘H m\ﬂ H H"‘\Fwﬂﬂrmﬁ\n AT,

The IF gates supplied with Option H11 can only be used with Option 008. 008 indlies all

of the proprietary algorithms necessary to implement the spectral nullig technique used

with narrowband detection. 008 also controls the pulse generator(s) sed in the system,

DQG SHUIRUPV SXOVH SUR0OH PHDVXUHPHQ W\ D2JSIWHRR) FRPHV ZLWK WZR VRI
ponents. One is a dynamic-link library (DLL) which acts as a “sub-routing’and is needed

for automated environments. The second portion is a Visual Basic (VB) apghtion that

runs on the PNA. This VB application is used for stand-alone, bench-top usét interacts

with the DLL and sends appropriate commands to the PNA and the pulse generat(s).

The VB application is assigned to one of the PNA’s macro keys for easy access.

ATTTTT w H

Figure 35. Time domain.

See Table 1 in section 3 for a list of PNA Series network analyzers, their frequaen
UDQJHV SRZHU DQG VHQVLWLYLW\ 5HIHU WRHWIKAHFBWLBOWD VKHHW IRU DGGLWLRQDC
literature number 5988-7988EN.

For more detailed information regarding pulsed measurement capalities with the mi-

crowave PNA refer to the Keysight Web sitezZZ NWLIKW FRP ai@oen@ad

the 31$ 6HULHV 0: 1HWZRUN $QDO\]HUV &RQOo0JXUDWDRW *XLGH IRU 3XOVHG OHDVXUHP
literature number 5988-9833EN. Additional information is also avdable in Application

Note 1408-11, literature number 5989-0563EN, andPulsed Antenna Measurements Us-

ing PNA Network Analyzersliterature number 5989-0221EN.

1. Upto67 GHz.
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PNA-L Series network analyzers

The PNA-L has many of the same great characteristics of the PNA family but défifs in
the following ways.

Option H11, IF access, and Option 008, Pulsed-RF measurement capalyliare not avail-
able. The PNA-L cannot be upgraded to millimeter frequencies.

The PNA-L allows even wider IF bandwidth settings than the PNA and has speed ad
vantages over the PNA. It has slightly less sensitivity than the PNA (refer t@fle 1 in
section 3 for a sensitivity comparison).

JRU DGGLWLRQDO LQIRUPDWLRQ DQG VSHRHHDYWORYWHUDMKXUHWR WKH 31%$ / GDWD V
number 5989-0514EN.

ENA
The ENA differs from the PNA in the following ways.

Option H11, IF access, Option 008, Pulsed-RF measurement capabiljitgnd Option 014,
&RQO0JXUDEOH WHVW VHW DUH QRW DYDLODEOHWT7KH (1% LV OLPLWHG WR *+] DQG F
upgraded to millimeter-wave frequencies. It also has no security featres.

The ENA is the lowest cost solution.

JRU DGGLWLRQDO LQIRUPDWLRQ DQG VSHFHLWF DWWRHUDWHIHU WR WKH (1$ GDWD VKH
number 5988-3780EN.

Sources

Figure 36. PSG sources.

Figure 37. MXG sources.

When selecting a transmit source for an antenna range, frequency range and aput
power are the primary concerns. Future frequency requirements shouldlao be con-
sidered. Keysight offers a variety of signal generators with differdrfrequency ranges
and output power. Source frequency switching speed must also be consided for some
applications. Keysight sources provide different switching spe@ capability, with options
for setting times less than 1 ms. Depending on individual preference, sett a transmit
source from Table 5. If the system is to be used for measuring antennas in a pulsed e
of operation, Pulse modulation (Option UNU) or Narrow pulse modulationGption UNW)
must be ordered.
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Sources (continued)

Select a transmit source from the following table:

Table 5. Sources

+LJK SRZHU 2SWLRQ

Source JUHT X HQ F\OWmiadwer at Fmax at Fmax (typical)
36* DQDORJ VLIJQDO JHQHUDWRUYV
( ! 250 kHz - 20 GHz G%P G%P
( ' 250 kHz - 32 GHz G%P G%P
( ' 250 kHz - 40 GHz G%P G%P
( ' 250kHz-50GHz G %P G%P
( ' 250kHz-67GHz G%P G%P
0;* DQDORJ VLIJQDO JHQHUDWRUYV
1 $ 100 kHz - 20 GHz G%P G%P
1 $ 100kHz-32GHz G%P G%P
1 $ 100kHz-40GHz G%P G%P
36* YHFWRU VLIJQDO JHQHUDWRUYV
( ' 250 kHz - 20 GHz G%P G %A
( ' 250 kHz - 32 GHz G%P G %IRA
( ' 250 kHz - 44 GHz G%P NA

For more information on MXG and PSG signal generators visit:

ZZZ NMLIKW FRP 0QG 1 $
ZZZ NH\VLIJKW FRP 0QG 36*

For data sheets and additional details visit:ZZZ NH\VLJKW FRP o0QG QD

($
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Frequency convertes

Figure 38. 85309 LO/IF distribution unit and 85320A/B mixer modules.

The 85309B LO/IF distribution unit and the 85320A/B mixers downconvert a mro-
wave signal to an IF signal that can be measured by the PNA. The distributed fregacy
converter uses external mixers for microwave downconversion. Theseixers can be
located directly at the antenna under test. The frequency of operation depnds upon the
frequency range of the external mixers selected.

Features

— Allows mixers to be located at the antenna under test, minimizing RF cable loss
— Allows fundamental mixing to 18 GHz for best sensitivity
- 3URYLGHVY EHVW UHMHFWLRQ RI XQZDQWHG VSXULRXV VLJQDOV

Description

7KH % /2 ,) GLVWULEXWLRQ XQLW FRQWDPIS@QWLI/\2/Y . GQDYOHDPSOLOHUYVY ZKLFK D
power through RF cables to the mixers. The high output power allows the mixers to be
located more than seven meters from the 85309B. Since the 85309B uses a sepe LO

DPSOLoHU IRU HDFK FKDQQHO FKDQQHO WR FRXDRQ@H®UWVRODWLRQ RI G% LV DFKLH"
ing signal leakage from the reference to the test channel and improving the acaacy of
WKH PHDVXUHPHQW 7KHUH DUH DOVR ,) DPSOLLHHUWVWWRFDWHG LQ WKH % ZKLFK VI

SUHDPSOLoHU IRU WKH UHFHLYHU UHGXFLQLJWFBRKWOYHUDOO VI\VWHP QRLVH 0JXUH VLJ

A leveling detector in the reference mixer is used to provide the proper LO drévto the
mixers. It is important to use equal length cables to both the reference and test nxers
to ensure the same cable loss, and provide the same LO drive power to both mixers.

$Q LQWHUQDO oOWHU LQ WKH UHIHUHQFH ,) FKDR@HO LV GHVLJQHG WR SDVV IUHTXHQ
MHz. This allows the proper IF signal to be passed for both PNA Option 014 and PNA
Option H11.
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6SHFLOFDWLRQV

7TDEOH % VSHFLOFDWLRQV
85309B Optiors 40x 85309B Standard or 85309B Options 40x
Output Power Limits Options 001 or 002 Output Power Limits
for HIGH Band Output Power Limits for LOW Band
LO Output Power (+6 dBm Input) LO Output Power (+6 dBm Input) LO Output Power (+6 dBm Input)
JUHTXHQF\ PoDepleddel JUHTXHQF\PoWeQlledel  )UHTXHQF\ Pobep Ueitel
q *4] ! G%P q 4] ! G%P q *+] ! G%P
q *+] ! G%P q *+] ! G%P /2 2XWSXW 3RZHU G%P
q *+] ! G%P g * 4] ! G%P q *+] ! G%P
q *+] ! G%P q * 4] ! G%P
/2 2XWSXW 3RZHU G%I /2 2XWSXW 3RZHU G%P ,QSXW
q *4] ! G%P q 4] ! G%P
q  *+] ! G%P q *+] ! G%P
q *+] ! G%P q *+] ! G%P
q  *+] ! G%P q  *+] ! G%P

Remote mixer distances

Mixers require a certain LO drive power level; the output power of the 85309B LO#Idis-
tribution unit and the RF loss of the cables will determine the maximum allowable cable
lengths. Maximum cable lengths can be calculated using the following eqgations:

Cable (source to 85309B) length (meters) = (B tsource — B\85309B)/(cable loss/
meter at frequency)

Cable (85309B to mixers) length (meters) = (F,785309B — Bymixer)/(cable loss/meter
at frequency)

,QSXW
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7KH IROORZLQJ GLDJUDP VKRZV WKH SRZHU OMXYRQV IRU WKH YDULRXYV PL[HU FRQ0JXUD

L.O./I.F. Dist. unit 85320A/B
Opt H20
..... Lo 853098 Dwn conv. mixers
H in LO out ALG
1 Pin= Ref
! 610 10dBm _ h
Po ,I—j_ 9 chan.
i 16.dBm Pt = B 0.3-3GHz
1 (0.3-3GHz) Test
PNA-X N5242A network analyzer (Option 020) H chan.
H 8 dB max.
H
'
1
i
i
H L.O./I.F. Dist. unit gSSZOA/B )
wn conv. mixers
! v---i.c 85309B
K s in Loout ALG
or N 1 L
’ 0 m Po= = .
' Pmxr = -
PNA N522xA network analyzer (Option 020) ' 19 dBm 81016 dBm 2-18 GHz
H S (2-18 GHz) Test
HE chan.
e 11 dB max.
.
‘o
s
!
Y
o L.O./LF. Dist. unit 85320A8 _
wn conv. mixers
or - o 85309B
g‘ . [\n LO out ALC
PNA-X N5264A measurement recefver \y, g'{::_e dBm L ® Rhef
EXY Po= — chan. 1
I 20.4 dBm o & dBm 6 - 26.5 GHz
Y (2-8.85GHz) Test
N chan.
% 12.4 dB max.
FEERY
VN
Y A}
s
[} \
\ “ L.O./LE. Dist. unit 85320A/B
' \ Opt H50
or ‘. A, Lo 853098 Dwn conv. mixers
Legacy PNA E836xC network analyzer (Option H11) pin= [ LO out ALG
[ 0to 6 dBm Po 1 ég gfgn
T Pmxr = ’ -
5 19 dBm 120 17 dBm 2-18 GHz
v (2-18 GHz)
) Test
H chan.
H 7 dB max.
1}
'
1}
'
‘I
' L.O./I.F. Dist. unit 85320A/B
[ Opt H50
naad Lo 853098 D\‘l)vn conv. mixers
pin = L\ LO out ALCG
t Bi Ref
L e .
mXr = -
19 dBm 1210 17 dBm z
(6-16.7 GHz) Test
chan.
7 dB max.

YLIXUH % H[WHUQDO PL[HU FRQO0JXUDWLRQYV
% RSWLRQV

% 6WDQGDUG B3URYLGHV RQH WHVW FKDQQHO DQG RQH UHIHUHQFH FKDQQHO

$GGV RQH DGGLWLRQDBOIWWHVW FKDQQHO SURYLGHV D WRWDO RI \

% 2SWLRQ
FKDQQHOV DQG RQH UHIHUHQFH FKDQQHO
$GGV WZR DGGLWLRQDUHMWMVHV WKDQQHOV SURYLGHV D WRWDO RI

% 2SWLRQ
FKDQQHOV DQG RQH UHIHUHQFH FKDQQHO
% 2SWLRQ /RZ DQG KLJK IUHTXHQF\ EDQGV RQH WHVW FKDQQHO WR *+] O
WR  *+] KLJK IUHTXHQF\ EDQG 3URYLGHV D

IUHTXHQF\ EDQG
RQH WHVW FKDQQHO DQG RQH UHIHUHQFH FKDQQHO
WR  *+]

WRWDO RI
/IRZ DQG KLIJK I[UHTXHQF\ RYQGV WZR WHVW FKDQQHOV
*+] KLIJK IUHTXHQF\ EDQG $GGV RQH

% 2SWLRQ
WR
DGGLWLRQDO WHVW FKDQQHO 3URYLGHV D WRWDO RI WZR WHVW FKDQQ

IUHTXHQF\ EDQG

RQH UHIHUHQFH FKDQQHO
/RZ DQG KLJK )UHTXHQF\ EDQGV WKUHH WHVW FKDQQHOV

% 2SWLRQ
2SWLRQ &0 5DFN PRXQW NLW ZLWKRXW KDQGOHV
2SWLRQ &3 5DFN PRXQW NLW ZLWK KDQGOHYV

1. Mixers are operated in the 3rd harmonic
mode.
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Special options

Occasionally an application requires locating the mixers at a distance gater than is
possible with a standard 85309B. Greater distances require additiodd_O output power
from the 85309B. Several special options that increase the output power fothe 85309B
are available. Refer to the 85309B-H30 section in this document.

Other information

&RQQHFWRUV W\SH 1 IHPDOH

(QYLURQPHQWDRSHUDWLQJ FRQGLWLRQV  WR P &
1RQ RSHUDWLQJ FR@®GLW&RQWR UHODWLYH KXPLGLW\ QRQ FRQGHQVLQJ
Power consumption WR +] RU 9%& @ 9%
PD[LPXP
"HLJKW NJ OE
Size PP LQ : [ PP LQ + [ PP LQ
Ref IF RF input to mixers = —24 dBm (.1 dB compression point)
antenna@ 3dB Conversion gain from RF input of mixers to IF output of 85309B 4 10.5 dB
Lo LO input to 85309B should be ~ 0 to +6 dBm
853208 J‘_h LO input ot mixers should be ~ +11 to +14 dBm
LO| DEJIF
Keysight 853098 J21 J8 J4
LO/IF unit Slope  RefLO RefiF ~ Al0
pad amp amp J10) ;
N N Ref IF
Lo Al - Pos
input J1 Detector A2 J6|
= Fower yotage ALC assembly Z blank
> PNA Series network analyzers and measurement receiver
2 N
5 @ &]9 TestIF Input Freq I\A(ar(;ré[))ut
FrontOpion014
Test IF PNA E836xC A BRLR2 | 20MHz | -10dBm
network analyzer [Rear Omin H1
<—-ALC feedback ame ABRLR2 | 833MHz| -27dBm
J3 J8 J7 PNAX NS242A Test port 20 MHz +8 dBm
twork anal i
LO/IF network analyzer II%I(r:ee(I:c:rCCeSS 20 MHz —6 dBm
Rear EQIIQON”E:Z;);\ zer Rear inputs Refer to -9 dB
Test panel i Option 020 | Table 18 m
antenna | g5370A Jumper PNA-X N4264A Refer to
measurement IF inputs Table 18 -9 .dBm
Q D_ receiver

*H11 damage level is — 20 dBm

Figure 40. 85309B LO/IF distribution unit block diagram.
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85320A/B mixer modules

Figure 41. 85320A/B mixer module.

The 85320A/B, 85320A/B-H20, and 85320A/B-H50 mixer modules are desiged for

use with the 85309B LO/IF distribution unit. Each antenna range should ha/one

reference mixer (B model numbers) and one to three text mixers (A model numbers). In

FRQMXQFWLRQ ZLWK WKH % WKH PL[HUV VHTUXYHHQWRHERZQFRQYHUW PLFURZDYH I
to an IF signal for measurement by the PNA network analyzer.

Features

The mixer modules are broadband with various operating frequencies whichre
designated by option number. The 85320A/B-H20 are low frequency modules tat oper-
ate from 300 MHz to 3 GHz in fundamental mixing mode. The 85320A/B operate in fun
damental mixing mode from 1 to 18 GHz and third-harmonic mixing can be used fortte
frequency range of 6 to 26.5 GHz. The 85320A/B-H50 operates in fundamental ixing
mode from 2 to 18 GHz and in third-harmonic mode from 18 to 50 GHz. Fundamental
mixing mode provides the lowest conversion loss and best sensitivity.
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85320A test mixers

The 85320A, 85320A-H20 and 85320A-H50 contain a diplexer that combines #LO
input and IF output onto a single coaxial connector, which is useful for systesiusing a
URWDU\ MRLQW

Mixer
IF .
3 dB attenuator RF input
Connector type varies
with option number
LO
Diplexer
Type-N
connector
LO input
IF output

Figure 42. 85320A test mixer.

85320B reference mixers

The 85320B, 85320B-H20, 85320B-H50 contain a leveling coupler/detctor that pro-
vides a leveling signal to the 85309B LO/IF distribution unit, ensuringdveled LO drive
power to the mixer.

Mixer

IF
\® 3 dB attenuator f———— RF input
Lo Connector type varies

with option number
% IF oul% % LOin % %Dehout%

Type-N female connector

Figure 43. 85320B reference mixer.
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6SHFLOFDWLRQV

JUHTXHQF\ UDQJH

$ % + )XQGDPHQWDO PLI[E30QNHR BG 8Hz

$ % )XQGDPHQWDO PL[LQJ PRGH WR  *+]
$ + YXQGDPHQWDO PL[LQJ PRGH WR  *+]
$ + 7KLUG KDUPRQLF PRGH WR  *+]

Maximum input levels

OD[LPXP '& YROWDJH DW LQSXW YROWYV

OD[LPXP VLJQDO OHYHO DW 5) RU /2 LQSXWYV G%P 2SWLRQ + G%P VWDQGDUG
2SWLRQ +

2SWLPXP LQSXW OHYHOV ZKHQ FRQQHFWHG WR % /2 ,) 'LVWULEXWLRQ 8QLW

/2 LQSXW SRZHU W R G%P

5) LQSXW SRZHU q G%P

Table 9. LO signal power

Minimum Typical Maximum
LO frequency power power power
$ % + WR  *+] G%P GwP G%P
$ % WR *+] G%P G%P G%P
$ % + W R *+] G%P GwnP GwnP
Table 10. Conversion loss
Frequency LO Typical Maximum
UDQJH harmonic loss loss
$ % + 300MHz 1 -10dB -14 dB
to 3 GHz
$ % 1to2 GHz 1 - G% -22dB
2to 3 GHz 1 - G% -16dB
3to5 GHz 1 - G% -15dB
WR *+] 1 - G% -17dB
WR *+] 3 - G% -26dB
WR *+] 3 - G% - G%
WR * 43 - G% -33dB
$ % + WR *+] 1 -12 dB

WR *+13 q G%
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6SHFLOFDWLRQV FRQWLQXHG

Connector types

5) LQSXW W\SH 1 IHPDOH 2SWLRQ + PP PDOH VWDQGDUG
PP PDOH 2SWLRQ +

All other connectors W\SH 1 IHPDOH

Environmental characteristics

2SHUDWLQJ FRQGLWLRQV WR i &
W R i& 2SWLRQ +
1RQ RSHUDWIQQJWR i & WR UHODWLYH KXPLGLW\ QRQ FRQGHQVLQJ
conditions
Size
$ H[FOXGLQ@P LQ [ PP LQ /[ PP LQ
connectors) 2SWLRQ + +
PP LQ : [ PP LQ /[ PP LQ
VWDQGDUG
% H[FOXGL®P LQ | PP LQ /[ PP LQ
connectors) 2SWLRQ + +
PP LQ | PP LQ /] PP LQ
PP LQ ] PP LQ /] PP LQ
:HLIJKW
$ + J OE
$ J OE
$ + J OE
% + J OE
% J OE

% + J OE
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N5280/1A Frequency converter

Figure 44. N5280A frequency converter front and rear panel

Figure 45. N5281A frequency converter rear panel detail.

Description

The Keysight N5280/1A is a four channel frequency converter test set. Thigst set

is used with the Keysight N5242A 2-port or 4-port PNA-X network analyzer, ad a

N5264A measurement receiver. It can be operated with other microwave aessories

(couplers, power splitters). The N5280/1A provides a convenient mege of customizing

D WHVW FRQoJXUDWLRQ IRU D YDULHW\ RIDRSOLEDWALRQV ZLWKLQ D IUHTXHQF\ UDQJ
26.5 GHz and 10 MHz to 50.0 GHz, respectively.

Features

Four measurement inputs

- ([FHSWLRQDO ORZ QRLVH pRRU ZLWK IXQGDPHQWDO PL[LQJ

:LGH ,) IUHTXHQF\ WR 0+] ZLWK MXPSHU RU WR *+] ZLWKRXW
MXPSHU

— N5281A IF frequency 7 MHz

< /3 RXW

<«— /3 LQ

<<—— 0D[ %:

Figure 46. N5280A frequency converter rear panel detail.
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N5280/1A Test set options:
The N5280/1A has two available options:

— Standard — There are no attenuators in the RF input paths.
— Option 001 — There are four 35 dB attenuators in the RF paths to reduce the power
levels.

N5280/1A instrument dimensions

"HLIKW NJ OE
+HLJIJKW FP LQ
'LGWK FP LQ
'"HSWK FP LQ

Table 11. N5280/1A frequency range and connectors

Port JUHTXHQF\ UDQJH Connectors

5) SRUW W R *+] WR  *+] PP | PP |
/2 SRUW WR *+] WR * 4] PP | PP |
,) SRUW W R 0+] ZLWK6WM3¥PSHAOS$ 0+]

WR *+] ZLWHKIRXW MXPSHU

Table 12. N5280/1A maximum power levels

RF maximum input levels

5) SRUW G%P G%P
/IR SRUW G%P G%P
,) RXWSXW OHYHO DW PD[ 5) LQSXW DW
3RUWYV $ 0+] oOWHUEBRRUW
B3RUWYV $ ' OD[LPXP EDBGZLGWK

1 $ 1 $ DW GWIWBSBLFDO

,) FRPSUHVVLRQ

G% W\SLFDO FRPSUHVVLRQ

Table 13. N5280/1A RF receiver tracking

5) SRUW PDJQLWXGH WUDFNLQJ

JUHTXHQF\ 9DOXH
10 MHz to 20 GHz e G% ce G%
20 MHz to 22 GHz o2 G% e G% WR *+]

0+] WR 4]

(0] G% ce G% WR * 4]

Table 14. N5280/1A port match

RF port match

JUHTXHQF\ 9DOXH

10 MHz to 500 GHz g G%
500 MHz to 10 GHz g G%
10 GHz to 20 GHz g G%
20 GHz to 30 GHz qg G%
30 GHz to 50 GHz g G%

LO Port Match

0+] WR * 4]

q G%

500 MHz to 10 GHz
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+18 dBm Max
) +/-10 Volts DC

o
¥
AN

+/- 9 Volts DC
+15 Volts DC I

1810-0118 0dB Gain

Nominal Power Supply
A 09504729
0dBm to 18GHz

5“37'7?']H +6dBm to 26.5GHz
Modified (prefer + 8 dBm)

12501251 5062-6618 N5280A
lﬂll SMA (f) 3.5mm (f)
£8356-20071 1o
: @ SMA (m) Termination
0955-0791
s §120-5146

09551503 (Qty 2)
10 dB Attenuator

Figure 47. N5280A block diagram $tandard 700)

LP OUT

33325-60011
AlF
out LPIN

+18 dBm Max
+/-10 Volts DC

&

A A A A

X)

+/- 9 Volts DC
+ 15 Volts DC
0dB Gain

Nominal

1810-0118

Power Supply
0950-4729

=2

0dBm to 186Hz
+6dBm to 26.5GHz
(prefer + 8 dBm)

5087-7308
Modified

uffim A B c D
1250-1251 5062-6618 N528UA Opt 001 -
SMA (f) 35mm (f) AWE;\“[IJA‘TORS

olt
S viing (m) 1810:0118
SMA (m) Termination
j E8356-20071 - 0955-0791

e 8120-5146

Figure 48. N5280A block diagram (Option 001)
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Figure 49. N5281A block diagram $tandard 700)

Figure 50. N5281A block diagram (Option 001)
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$PSOLOHUV

83020A
210 26.5 GHz
83018A
210 26.5 GHz
83017A
83006A 0.5 to 26.5 GHz
0.01 to 26.5 GHz
83050A
2 t0 50 GHz
83051A

0.045 to 50 GHz

87415A
2to 8 GHz

JLIXUH $PSOLOHUV

.H\WWVLIJKW 7THFKQRORJLHVY ,QF KDV D YDULHQW RQ MRBOHQKADY WKDW 0QG DSSOLFDWLR

DQG 5&6 UDQJHV 7KHVH DPSOLoHUV DUH VPDOO DWQG FRPSDFW ZLWK KLJK JDLQ DQG

SRZHU $Q H[WHUQDO SRZHU VXSSO\ LV UHTXLWHEGWRW WKHVH DPSOLoHUV 5HIHU WR .
$ 6HULHV OLFURZDYH 6)Natatife rhilse03963431ME, for com-

SOHWH LQIRUPDWLRQ RQ KByight 87416A/TechOidaROveierditérad/ R

ture number 5091-1358E,Keysight 87405A Data Sheetliterature number 5091-3661E.
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7DEOH $PSOLOHU VSHFLOFDWLRQV
Output power Output power  Gain Noise Detecto RF Connectors
Frequency at Py5¢ at Pgg (dB) 0J X UH output/dc bias (input/out
Model (GHz) (dBm/mWw) (dBm/mW) (min) (min) (dB) (typ) connector (nom) put)
$ W R W\S WR WR 20 13to No 9 DW PP |
10 GHz 20 GHz *+] 450 mA
W\S WR WR WR g 9 DW
20 GHz *+] * 4] 50 mA
W\S WR 13 to
*+] *+]
$ WR W\S WR WR 25 WR <HV %1& 9 PP |
20 GHz 20 GHz 13to 20 GHz | D W P$
W\S WR q <| -12V
*+] dBn? GHz D W P$
q <12 PZ
I
GHz)
$ WR PLQ WR 27 to 10to <HV %1& 9 DW PP |
20 GHz to 20 GHz 20 GHz 20 GHz | 2A
PLQ WR 23to 13 to -12V
*+] W R *+] *+] DW P$
GHz
$ WR PLQ WR WR 30to 10 to <HV %1& 9 DW $
20 GHz 20 GHz 20 GHz 20 GHz | PP |
q <| WR 27to 13 to -15V
dBm min2 *+] *+] DW P$
q <l GHz
mw mih
[ *+]
$ 2to50 PLQ WR *+]WR 23 6 to No 9 PP |
q <l G % P40 GHz *+] DW P$
q <« PZ WR 10 to -12V
I *+] BO0GHz 50 GHz DW P$
$ WR PLQ WR 23 +] 12to No 9 PP |
50 PLQ WR *+] 2 GHz DW P$
PLQ WR *+] 6 to -12V
PLQ W R * 4] *+] DW P$
10 to
50 GHz
$ W R W\S 22 min WR No 9 1 1
PD[ *+] DW P &l (m)
to 3 GHz
$ WR W\S 25 13 No 9 60% |
DW P$

1. Detector output can be used for leveling output power at the test port.

2. AEf=f(GHz)-20
3. /A f=f(GHz)—40

$ PHWHU SRZHU FDEOH ZLWK D FRQQHFWRU RQ RQHHBQG WR ®EO WD IOUBNUR/Q WKH R
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Recommended power supplies

7KH $ LV WKH UHFRPPHQGHG SRZHU VXSSO\ IRW WKH $ DPSOLoHU )RU DOO RWHK
DPSOLoHUV WKH UHFRPPHQGHG SRZHU VXSSO\ LVLWKH $ $ PHWHU SRZHU FDEOH

FRQQHFWRUV WR FRQQHFW EHWZHHQ DPSOLOHURZ®G SRZHU VXSSO\ LV SURYLGHG ZLW
supplies.

7TDEOH 3RZHU VXSSO\ VSHFLoFDWLRQV

Model DF LPSXW YR O W butplit (nom) Output power Sizew (H,W,D)
$ W R 9% & 9 DW $ g 9DW P$ : 5P, D14, 176 mm
50/60 Hz LQ
$ WR 9% & 9 DW $ g 9DW P:$P D PP
50/60 Hz 9 DW $ g 9DW P$ LQ

1. The +15V output is designed to power the 83020A; the +12V output can be used to pav an addi-
WLRQDO DPSOLoHU

Multiple-channel measurements

Figure 52. 2 and 4-port PIN switches.

85331B 1P2T PIN switch (0.045 to 50 GHz)
85332B 1P4T PIN switch (0.045 to 50 GHz)

The 85331B and 85332B PIN switches offer the ability to switch between testhannels Note: The 853318 and 853328 do not con-
. . . . . tain a switch control unit. If your system is
quickly. These high-performance PIN switches have 90 dB of isolation, lows$s, and a FRQOJXUHG ZLWK DQ $ PXOWLS
45 MHz to 50 GHz bandwidth. They are absorptive, providing a good impedance rteh, controller, the switch control unit must be
which is key to achieving accurate measurements. The switches are smail size and ordered separately (Keysight part number

85331-60061
ZHDWKHU UHVLVWDQW )LJXUH VKRZV D W‘LSN_F}DIG)VFH?RQQ)JXUDW)LRQ ZLWK WKH 3,1 VZ

nected to the source antenna and AUT.

JLIXUH $ W\SLFDO PXOWLSOH FKDQRH®QRIRWRWORQUHTXHQF\ V\VWH
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$SSOLFDWLRQ pH[LELOLW\
)DU 0oHOG DQWHQQD PHDVXUHPHQWYV

These products are ideally suited for antennas with multiple test ports, or apptations
that require measuring the co- and cross-polarization response. One I switch can
switch transmit polarization, and a second PIN switch can switch betwee the separate
test ports of the antenna. With this technique, the co- and cross-polarizaton response
of each test port can be measured in one rotation of the antenna.

1HDU oHOG DQWHQQD PHDVXUHPHQWYV

JRU QHDU oHOG DSSOLFDWLRQV ERWK WKH FRDQ Q@® WHRW\W FE@DUL]HG UHVSRQ
be measured at multiple frequencies in a single scan across the antenna. For ¢hdual

polarized response, a PIN switch can be used to rapidly switch between the tovprobe

polarizations.

Radar cross-section measurements

For Radar cross-section (RCS) applications, the ability to rapidly sich transmit and
receive polarization allows full polarimetric RCS measurements todmade quickly and
easily.

&RPSOH[ VZLWFK FRQo0JXUDWLRQV

&RPSOH[ 3,1 VZLWFK WUHHV ZLWK PXOWLSOHIRMWSXWY FDQ EH HDVLO\ FRQO0JXUHG )l
VKRZV FRQFHSWXDOO\ KRZ PXOWLSOH 3,1 VADWKRHYVFDXFEH FRQ0JXUHG &RQo0JX
as these are used in making phased-array antenna measurements.

85331B/2B-201
Switch control unit

S8 O

Multiple channel controller

YJLIXUH (IDPSOH 3 7 VZLWFK FRQ0JXUDWILRBRPEEE\OWMQXAWHG IURP PRGXO
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6ZLWFK VSHFLOoFDWLRQV

7DEOH % VSHFLOoFDWLRQV

Model Frequency ON S21 OFF S21 OFF S220N S22 ON S11 Max power
number UDQJH (db) (db) (db) (db) (db) (dBm)

(GHz2)
% WRq q q q q
37 q -90 q q q
WR ¢ -90 q q q
WR q q q q q
WR
% WRq q q q q
37 q -90 q q q
WR q -90 q q q
WR q q q q q
WR
y[]% On S22
[ ] off
OnS:Ll)D Q
[ | Off ~»Off 522
MDOI%
YLIXUH 6ZLWFK SRUW PDWFK GHOQLWLRQV IRU VZLWFK RQ RIlI VWDWHYV

Other information
Connectors on PIN switch

All RF ports are 2.4 mm female (a 2.4 mm male to 3.5 mm female adapter is provided for
all RF ports). The bias connector mates with LEMO 7 pin plug #FGG.1K.307.CL&0.
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Drive leveb

Refer to Figure 56 for pin locations. Note the notch and red mark on the bias conneor
outer ring are used for reference.

To turn ON a port, supply a-7VDC (+ 0.35V) bias voltage.
Current is approximately 41 mA.

To turn OFF a port, supply a +6.3VDC (+ 0.32V) bias voltage.
Current is approximately 95 mA.

Only one port can be turned on at a time, or all ports can be off.

The total current is approximately 400 mA for 85332B, 200 mA for 85331B with &l
ports off.

Pin 6

Pin 2 Pin5

Figure 56. Bias connector pin locations (enlarged).

Pin 1 = Port 1 on/off bias

Pin 2 = Port 2 on/off bias

Pin 3 = Port 3 on/off bias (not connected for 85331B)
Pin 4 = Port 4 on/off bias (not connected for 85331B)
Pin 5 = Common/ground (OVDC)

Pins 6,7 = Not Connected

Size and weight

65 mm (2.6 in) x 70 mm (2.75 in) x 70 mm (2.75 in)
Approximately 0.35 kg (0.7 Ibs)

Environmental

Operating conditions

Temperature —201t0 55 °C (-4 to 131 °F)

Humidity 510 95% at 40 °C or less (non-condensing)
Non-operating conditions

Temperature —401t0 70 °C (—40 to 158 °F)

Humidity 510 95% at 65 °C or less (non-condensing)
Power

Supplied by external controller

Note: Keysight channel partners can provide
the control, interface and timing required for
these PIN switches.
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Measurement automation

Keysight's PNA network analyzers provide several interface methador automating
antenna measurements. Applications can be run using external computeror control-
lers. User loaded applications can be executed directly from the PNA's ietnal Micro-
soft Operating System. Measurement automation allows the user to quidy and easily
control the PNA for operations such as frequency sweeps and making antenna parn
measurements.

The PNA Series network analyzers have two connections for communicatingitiv
external software, GPIB and LAN. The protocol used to communicate with thenalyzer
determines which physical connection will be used.

7KHUH DUH WZR PHWKRGYVY DYDLODEOH WR UHPHRAM/HORERQWURO WKH 31%$ &RPSRQHQW
(COM) and Standard Commands for Programmable Instrumentation (SCPI)h@ COM

protocol requires a LAN connection. SCPI protocol can be used directly over@3B or you

can use the Standard Instrument Control Library (SICL) 1/O libraries wita LAN connec-

tion.

COM uses a binary protocol, allowing the user to directly invoke a PNA featar This is
PRUH HIOFLHQW WKDQ 6&3, D WH[W EDVHG LQM®PXIWRWYWQW ODQJXDJH &20 W\SLFDOO\ F
faster than SCPI and is generally easier to use.

:LWK 6&3, D WH[W VWULQJ LV VHQW WR WKH 31%$ WKH 31% 6&3, SDUVHU PXVW oUVW GF
WH[W VWULQJ WR GHWHUPLQH WKDW WKH XKHQ WKW BONWEGURU VSHFLoF LQIRUPDWLR
calls the routine to get the information.

With either COM or SCPI, the best throughput is attained by using the PNA'’s inteal
PC to execute your test code. However, if your test code uses too much of the system
resources (CPU cycles and/or memory), it will slow the PNA’s performarec

JRU DGGLWLRQDO LQIRUPDWLRQ UHIHU WRGVWIKRB DO HJQWRP QDO KHOS oOH RU GRZQOR
ZZZ NHMLIKW FRP oXddBioBaD@OM/DCOM information can be found imAp-
plication Note 1408-13, Keysight literature number 5980-2666EN.

Customers can either develop their own software or work with one of Keysidirechnolo-
gies’ channel partners to develop the code. Keysight channel partners havsoftware
available for PNA drivers.
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IF input frequencies

The IF input frequencies are different depending on the DSP version.

With DSP version 4:

* RF or Transmitting frequency < 53 MHz: IF = 2.535211 MHz [3 x (60e6 / 71)]
* RF or Transmitting frequency > 53 MHz: IF = 7.605634 MHz [9 x (60e6 / 71)]

With DSP version 5, the IF frequency is dependent on the RF or
transmitting frequency and current IFBW setting:

Table 18
* All RF or transmitting frequency; IF bandwidth > 1 MHz

)%: VHWWLQJ IF frequency
1 MHz 0+]
0+] 0+]

2 MHz 0+]

3 MHz 0+]

5 MHz 0+]

7 MHz 0+]

10 MHz 0+]

15 MHz 0+]

,) EDQGZLGWK N+]
5) RU WUDQVPLWWLQJ IUHTXHQF\ o+] ,)
5) RU WUDQVPLWWLQJ IUHTXHQF\ ! o+] ,)

Manually change the IF frequency

The IF frequency can be changed to any value between +14.9999 MHz and — 14.9999
MHz using SENS:IF:FREQ (SCPI) or IFFrequency (COM) commands.

* With DSP Version 4 through 34 and above, min and max IF frequencies up to + 20.1
MHz are available.

* With DSP Version 5, min and max IF frequencies up to + 38 MHz are available.

* Performance is degraded drastically above + 14.999 MHz.

0o+] >
o+] >

®@®
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Appendix 1. PNA Series security features

Terms and definitions

Clearing

The process of eradicating the data on media before reusing the media so thaht data
can no longer be retrieved using the standard interfaces on the instrumein Clearing is
typically used when the instrument is to remain in an environment with an accptable
level of protection.

Sanitization

The process of removing or eradicating stored data so that the data cannot be vered

using any known technology. Instrument sanitization is typically reqgiied when an instru-

ment is moved from a secure to a non-secure environment such as when it is retusd to

WKH IDFWRU\ IRU FDOLEUDWLRQ 7KHJKW WHKRBQWDIQVL \@HPOWDMMQLoHG .H\VL
SURFHGXUHV DUH GHVLJQHG IRU FXVWRPHUV ZKRo®KHHEB\ WR PHHW WKH UHTXLUHPHQW)\
the US Defense Security Service (DSS). These requirements are outlinedthe “Clearing

and Sanitization Matrix”issued by the Cognizant Security Agency (CSA) and referenced

in National Industrial Security Program Operating Manua(NISPOM) DoD 5220.22M ISL

01L-1 section 8-301.

Security erase

Refers to either the clearing or sanitization features of Keysight instiments.

, QVWUXPHQW GHFODVVLOFDWLRQ

Procedures that must be undertaken before an instrument can be removed from aegure

environment such as is the case when the instrument is returned for calibr&in. Declas-

VLOFDWLRQ SURFHGXUHYV ZLOO LQFOXGH PRRRDOVDH\VWILKDWLRQ DQG RU PHPRU\ UH
GHFODVVLOFDWLRQ SURFHGXUHY DUH GHVEUQHG B RVKHHWG6WKH UHTXLUHPHQWYV VSH
NISPOM security document (DoD 5220.22M chapter 8).



75 | Keysight | Antenna Test — Selection Guide

PNA Series memory

This section contains information on the types of memory available in yatPNA. It
explains the size of memory, how it is used, its location, volatility, and # sanitization

procedure.
Table 19.
:ULWDEOH [nté teta®@ed Data input Location in
normal when powered method instrument and Sanitization
Memory type operation? Off? Purpose/contents remarks procedure
PDLQ PHPRHY no JLUPZDUH R SZBUHW MQIZB & \BMRD UG &\FOH SRZHU
6'5%0 PHPRU\ tem (not user)
KDUG GLVNHGULYH \HV 8VHU o0OHV I8YHAUXGDYBBPERYWBOH IURP

FDOLEUDWLRQV DQG UHDU SDQHO
LOQOVWUXPHQW VWDWHYV

((3520 no \HV ,QVWUXPHQW DLRWRUWR DR,P), or 3
WLRQ VXFK DIVXWHKRWIJKE20V- FRQ
QXPEHU LQVSHDWOWRHEA MDD RMWGE RQ PRV W
options, correction 3& WRDUGV
FRQVWDQWYV

Memory clearing, sanitization and/or removal procedures

This section explains how to clear, sanitize, and remove memory from youlNA for all
memory that can be written to during normal operation and for which the cleamg and
sanitization procedure is more than trivial such as rebooting your instiment.

Table 20.

'"HVFULSWLRQ DQG SXUSRVH +DUG GLVN GULYH
OHPRU\ FOHDULQJ '"HOHWH XVHU oOHV DQG HPSW\ UHF\FOH ELQ

OHPRU\ VDQLWL]DWLRQ 5HPRYH KDUG GLVN GULYH DQG UHSODFH ZLWK D QHZ RU
KDUG GLVN GULYH 6HH WKH 31%$ 6HUYLFH 0DQXDO IRU GHWDLOV

OHPRU\ UHPRYBBPRYH KDUG GLVN GULYH
:ULWH SURWHRVALQJ
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User and remote interface security measures

Screen and annotation blanking

You can prevent frequency information from appearing on the PNA screen andipt-
outs. To set security levels from the PNA menu, click System, then SecuritWhen the
security level is set to Low or High, frequency information is blanked from thedllowing:

— Display annotation

— Calibration properties

— All tables

— All toolbars

— All printouts

— GPIB console — When set to None or Low, nothing is blanked. When set to High, the

GPIB console is inactive.

Frequency information is NOT blanked from the following regardless of secity level:
— The frequency converter application (Option 083)
dialog box information or printouts.
— Service programs.
— Your COM or SCPI programs.

USB mass storage device security

To prevent USB write capability on XPSP2, create a new registry key of:
HKLM\System\CurrentControlSet\Control\StorageDevicePolicies

Then create a REG_DWORD entry in it called WriteProtect. Set it to “1” and ydube
able to read from USB drives but not write to them.

Remote access interfaces

The user is responsible for providing security for the 1/0 ports that alloweamote access
by controlling physical access to the 1/0O ports. The 1/O ports must be contrtied be-
cause they provide access to all user settings, user states and the displagnage.

The 1/O ports include RS-232, GPIB, and LAN.

The LAN port provides the following services, common to all Windows-basg&comput-
ers, which can be selectively disabled:

— http

— ftp

— sockets

— telnet

There is also a ‘ping’ service, which cannot be selectively disabled. Thisakes it pos-
sible to discover IP addresses of connected instruments and allows you to qug their
setups over the internet, but it can also be used to break into the code.
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Procedure for declassifying a faulty instrument

:KHQ VKLSSHG IURP WKH IDFWRU\ DOO 31%$V KDPHW@B1$ VSHFLoF oOHV VWRUHG RQ WKH
GLVN GULYH :KHQ UHSODFLQJ D KDUG GLVN WURYADQGEHRUGHU WR DFKLHYH VSHFLOHG
WKH 31%$ VSHFLoF oOHV PXVW EH FRSLHG WR WKHL@HKZ KDUG GULYH 7KHVH oOHV DOO
P[FDOoOHVB DQG DUH ORFDWHG LQ WKH GLUHFWRU\

C:\Program Files\Keysight\Network Analyzer.

Perform the following procedure to declassify a PNA if it needs to be removeddm a
secure area.

1. :KHQ D QHZ 31%$ LV UHFHLYHG RU LI WKLV VWHS KDV QRW \HW EHHQ GRQH FRS\ 0Ot
EHJLQ ZLWK kP[FDOoOHVB k IURP WKH KDUG GLMN GULYH WR D pRSS\ GLVN 7KLV GL
be maintained in a non-secure area.

2.3XUFKDVH WKH DSSURSULDWH VSDUH KDUG GWHDMMHODQG NHHS LW ZLWK WKH pRSS\ G
mark this hard drive as “Unsecured”.

3. Remove the secure hard drive from the PNA and keep it in the secured area.

4. Remove the PNA from the secured area and install the “unsecured” hard drive.

5., QRW SUHYLRXVO\ GRQH FRS\ WKH P[FDOOOH® IURP WKH pRSS\ GLVN WR WKH XQV
hard drive into the directory listed above.

Perform the following procedure when the PNA needs to be returned to the secerarea.
Any servicing of the PNA may include the regeneration of correction conants. Most
of these are contained in the onboard EEPROMSs, so no action is necessary. Thdyn

H[FHSWLRQ LV ZLWK WKH P[FDOoOHV 6HH EHORZ
Note: Keysight maintains a security page

for all instruments at
1,1l WKH 31%$ ZDV VHQW RXW IRU VHUYLFLQJ FKHFN WR VHH LH\DQKRIFWK HoR [ ¥ PEX@O WV

XSGDWHG FKHFN WKH ODVW PRGLOHG GDWH FR ¥IRH GV XH VXS GEWHGaE0 HYV VKR XO C
WR D pRSS\ GLVN VR WKDW WKH\ FDQ EH XSGDWHG RQ°WKY"HEFXUHG KDUG GULYH
2. Remove the unsecured hard drive, transport the PNA to the secure area, drre-
place he hard drive with the secure version.
3., WKH P[FDOoOHY KDYH FKDQJHG FRS\ DOO QHZ oOHV VDYHG WR WKH pRSS\ GLVN \
directory. C:\Program Files\Keysight\Network Analyzer
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Appendix 2: How to select PNA Series (PNA/ PNA-X)
IF BW with performance comparable to 8510

$YHUDJLQJ RQ DQ LV VLPLODU WR WKH ,) %: oOWHULQJ RI WKH 31%$ ERWK DUH OLN
OOWHU 7KH ,) %: Rl WKH 31$%$ LV VLPLODU WR SRLQW DYHUDJLQJ RQ WKH ,QFUHDVI
averaging factor of the 8510 reduces the noise level. Each point on an 8510 receives the

same weight in the averaging function. The IF BW on a PNA reduces noise in the same

way. The 8510 uses either point or trace averaging depending on many factoradluding

the hardware and software setup. On the PNA, you always want to use IF BW reductio

instead of trace averaging because it is faster.

,W LV GLIOFXOW WR HDVLO\ VHH KRZ 31%$ ,) %: DQG- DYHUDJLQJ DUH WKH VDPH ,W |
FLDOO\ GLIOFXOW WR VHH EHFDXVH WKH 16 \TOXDFINFH U DMKIBIQSHUITRUPDQFH UROOV R
WKH 31%$ DQG WKH DQG 31%$ GHoQH VSHFV GLIITHWHEMQWO\ QRLVH pRRU RQ LV VSH
DV SHDN QRLVH RQ 31$%$ LW LV VSHFLoOoHG DV 506 QRL¥YH pRRU 7KH GLIITHUHQFH LV
KDYH WR LPSURYH WKH QRLVH pRRU E\ G% WRNFRPSDUH LW WR 31% YDOXHV ,W
WR VLPSO\ PHDVXUH DQG DGMXVW

There are two steps in determining the equivalent PNA IF BW:

1. Measure 8510 noise level
2. Determine Equivalent PNA IF BW
$GMXVW 31% ,) %: WR PDWFK QRLVH OHYHO

1. Measure 8510 noise level

Set 8510 up for desired measurement.
Turn calibration off.
Place marker at desired point.
Select log mag.
Set center frequency = marker.
Set span to 0 Hz.
Set 801 points.
Turn smoothing off.
Place reference in center of screen.
M 6HW UHIHUHQFH YDOXH PDUNHU
k. Select single sweep. Continue when sweep is complete.
O $GMXVW UHIHUHQFH YDOXH XQWLO QRLVH HQYHORSH LV FHQWHUHG RQ VFUHHQ
P $GMXVW VFDOH XQWLO QRLVH VSUHDGYV DFURVYV JULG OLQHV
— Three noise spikes should pass through either grid 2 or 8
— Scale (roughly) equals rms trace noise:
— TN = scale: ; : ; ; ;Average TN=__
— Repeat from step k. at least three times. Average result above.

Te@~ooo o

2. Determine equivalent PNA IF BW

o PR PPPPPRTN Select log mag.

T PRV URTOURTIP Set center frequency = marker.

Bt Set span to 0 Hz.

o T PSR OPPPPR Set 801 points.

e Turn trace statistics on.

L Read rms noise (Std. Dev.) from marker data.
VL $GMXVW 31% ,) %: XQWLO

Std. Dev. = Average TN (from step 1m).
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$SSHQGL] +RZ WR FRQoJXUH DQ HIWHUQDO VRXUF
use with a PNA Series

Connect the PNA-X, PNA or PNA-L to BG, ESG, or MXG source as shown in
Figure 57. There is a LAN or GPIB interface available on the rear of the instru-
ment to connect external sources. Below is an example setup for the GPIB
interface.

PSG or MXGsource

| Trigger in
Trigger out Trigger in/ out

PNA Series

LAN or GPIB

YJLIXUH &RQO0JXULQJ DQ H[WHUQDO VRXUFH

1. Setting up a source:
a) Obtain GPIB addresses of your sources.

2. Setting up PNA Series network analyzers and measurement receivers:
D 6HOHFW ([WHUQDO 6RXUFH &RQoJ{! 8WLOLW\ ! 6\VWHP !
&RQO0JXUH DV VKRZQ LQ WKH PHQX EHORZ
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The Select Sources dialog box will appear.

This shows all sources that were previously added.
E 6HOHFW &RQoJXUH LI D QHZ VRXUFH QHHGY WR EH DGGHG

7KH ([ WHUQDO 6RXUFH &RQ0JXUDWLRQ GLDORJXH ER[ ZLOO DSSHDU
c) Select Add to add another source.

d) From the Modify Source dialogue box:
i) Type in source name.
ii) Select source type from drop-down menu.
i) Select OK.
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H J)URP WKH ([WHUQDO 6RXUFH &RQ0JXUDWLRQ GLDORJXH ERJ
select the trigger mode.
Note: Hardware trigger is TTL and is faster than Software trigger.
To learn more, select the Help button.

f) From the Select Sources dialogue box:
i) Highlight source name.
ii) Select Add.
i) Select OK.

If all of your sources have been setup properly then the external sources
should start to sweep.

3. Verify operation:
a) Go to Frequency Offset dialog box and you should see
the external source listed.
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myKeysight

AXie

LXI

WARRANTY

WARRANTY

myKeysight

Z2ZZ NH\VLIJKW FRP ILQG P\NH\VLJKW
A personalized view into the information most relevant to you.

ZZZ D[LHVWDQGDUG RUJ

AdvancedTCA Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.
ATCA, AdvancedTCA, and the ATCA logo are registered US trademarks of
the PCI Industrial Computer Manufacturers Group.

ZZZ O[LVWDQGDUG RUJ

LAN eXtensions for Instruments puts the power of Ethernet and the
Web inside your test systems. Keysight is a founding member of the LXI
consortium.

Z2ZZ S[LVD RUJ

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
rugged, PC-based high-performance measurement and automation system.

7KUHH <HDU :DUUDQW\

ZZZ NH\WLJKW FRP ILQG 7TKUHH<HDU:DUUDQW\
Keysight's commitment to superior product quality and lower total cost

of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

.H\VLIJKW $VVXUDQFH 30DQV

ZZZ NH\VLJKW FRP ILQG $VVXUDQFH30ODQV
Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

ZZZ NH\VLJKW FRP JR TXDOLW\
Keysight Technologies, Inc.

DEKRA Certified 1ISO 9001:2008

Quality Management System

.H\WWVLIJKW ,QIROLQH

ZZZ NH\VLJKW FRP ILQG VHUYLFH

Keysight's insight to best in class information management. Free access to
your Keysight equipment company reports and e-library.

CH\WVLJKW &KDQQHO 3DUWQHUV

ZZZ NH\VWLJKW FRP ILQG FKDQQHOSDUWQHUV
Get the best of both worlds: Keysight's measurement expertise and product
breadth, combined with channel partner convenience.

www.keysight.com/find/pna

Web Resources

Antennatest ZZZ NWMLIJKW FRP o0QG DQWHQQD
Network and receiver analyzersZZzZ NH\VLJKW FRP oQG QD
RF and microwave accessoriesZ ZZ NH\VLJKW FRP o0QG DFFHVVRULHYV

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas

Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

$VLD 3DFLoOF

Australia 1800 629 485
China 800 810 0189
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