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1. Introductlon Keysight Technologies, Inc. provides many of the components you need to make
accurate antenna and radar cross-section (RCS) measurements. This femna
Test Selection Guide will help you select the hardware necessary to meet vo
antenna measurement requirements. This note is primarily for customerwho
want to design, integrate, and install their own antenna measurement sys
tem using Keysight antenna test equipment, and for customers migrating to
Keysight's latest network analyzers. For the experienced do-it-yarself cus-
tomer, this selection guide will describe the input and output characterstics of
antenna measurement components available through Keysight. Your Keight
Technologies sales engineer will be glad to assist you in procuring the inat-
mentation. Keysight Technologies does not provide software or integtion
services for antenna measurement systems. However, Keysight Produeity
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 extensiv
DQWHQQD WHVW FRQOJXUDWLRQ H[SHULHQWHK FKDQLIKW 7
nel partners who can provide this service. Our channel partners will work \th

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

that meets those needs. They will design the RF subsystem, the positiorgn

subsystem, the measurement application software, and provide sysm instal-

lation 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 DQWHQC
access to technical papers and current antenna test equipment informatio.

Use this guide to:

Understand how Keysight instruments can be integrated
LQWR \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.



Main parts of an antenna range

A typical antenna range measurement system can be divided into two separat

parts: the transmit site and the receive site (see Figure 1). The transmittsi

FRQVLVWV RI WKH PLFURZDYH WUDQVPLWUBRXBEW DPSOL
antenna, and the communications link to the receive site. The receive site cen

sists of the antenna under test (AUT), a reference antenna, receiver, LO saey,

RF downconverter, positioner, system software, and a computer.
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J)LIXUH 6LPSOLOHG IDU oHOG DQWHQQD UDQJH[# [DIRBS®W ZLWK 0;* 6 RXUF
N5264A PNA-X Measurement Receiver with LO source (Option 108).

Channel Partners

Keysight works with channel partners who develop complete antenna test and
antenna range solutions. These partners build and install antenna measa-
ment systems working with Keysight engineers to solve customer problas.
Keysight instruments such as measurement receivers, network anaters,
sources and accessories, are sold either directly to the end-user or thragh
Keysight channel partners. Contact your Keysight sales representate for a
channel partner in your local area.



2. Overview The Keysight PNA-X measurement receiver and PNA/PNA-X series netwoana-
lyzers incorporate n hnologi nd f r rovi r rman
Of antenna yzers i co. po ate new technologies and featu es.to provide bette pEfo ance
and capabilities for antenna and radar cross-section (RCS) test applations.

applications
using Keysight High sensitivity
PNA Series The Keysight PNA-X measurement receiver is a direct replacement for ther@-

vious 8530A model with fast throughput and higher measurement sensitity.
network analyzers
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 fim a
minimum of 29 different IF bandwidths. This allows you to optimize the sens
WLYLW\ YHUVXVY PHDVXUHPHQW VSHHG WWDDNGBRIQA WR oW
application requirements.

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 exter-

nally generated 7.438 [9x(100Eb/121)] MHz IF and bypass the PNA-X’s inteal

oUVW GRZQ FRQYHUWHU )URQW ORRSV FDQ®WVR LPSUR
by bypassing the coupler.

Legacy (E836xC) PNA Series analyzers provide maximum sensitivitytiwi

remote mixing by adding Option H11, IF Access. This option allows you to use

DQ HITWHUQDOO\ JHQHUDWHG 0+] ,) DQG E\SDVV WKH 3
converter. Option 014 can also improve sensitivity by about 15 dB by adding

reference links that allow you to bypass the coupler.

Increased speed

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

Option 118 ads fast CW mode and provides a data acquisition speed of more
WKDQ SRLQWY SHU VHFRQG ZLWK XS WR®oYH PHDV)
taneously.

Flexibility and accuracy

8S WR oYH VLPXOWDQHRXVO\ WHVW UHFHLYHUV $ % &
31$ ; PHDVXUHPHQW UHFHLYHU IRXU UHFHQGHAWMWHLQ 31%
receivers in PNA/PNA-X Option 020; with each receiver capable of measimg

up to 400,000 points of data.

Option 080 enables the PNA/PNA-X Series analyzers to set the source fregacy
independently from where the receivers are tuned. The user may enter mugtier
and offset values to describe how the instrument’s receivers track the soce
frequency. With Option 080, PNA reference receiver power levels can be lml/
the phase lock level since phase locking is performed separately. You caittain
exceptionally accurate antenna measurements by combining Option H11Flac
cess, with Option 080, Frequency-offset capability and advanced tggering.

PNA-X measurement receivers and PNA/PNA-X analyzers support synabmi-
zation with external signal generators which can further enhance perfanance
and greatly improve measurement accuracy.



Pulsed measurements

PNA/PNA-X Series Option 021 port-one internal modulator and 025 interna
pulse generators add pulsed-RF for pulsed antenna test applications.
Combined with Option 008, these gates augment the PNA/PNA-X’s pulse
measurement capability 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
completely ensure the security of the data that is acquired by the PNA. Refer to
“Appendix 1" on page 71 for detailed information.

The following sections demonstrate how the PNA can be integrated into yau
QHDU oHOG IDU oHOG 5&6 DQG PLOOLPHWHU ZDYH V\VW

1HDU oHOG DQWHQQD PHDVXUHPHQWYV

,Q QHDU oHOG DSSOLFDWLRQV WKH SUREH LV ORFDWHG
under test (AUT), so sensitivity and dynamic range are not as important a
SHUIRUPDQFH FRQVLGHUDWLRQ DV LQ D IDUWoOHOG DQWHC
able bandwidth feature can be used to optimize the measurement speed vs.

sensitivity tradeoff. By selecting the widest bandwidth available§00 kHz), the

measurement speed is maximized. The PNA-X analyzer is mixer based, with

fundamental mixing to 26.5 GHz, providing a 24 dB increase in sensitivity ah

dynamic range over sampler based analyzers. This more than makes up for the

sensitivity reduction realized when the IF bandwidth of the PNA-X is operce

up to its maximum to maximize measurement speed. Therefore, the PNA-X can

DFKLHYH IDVWHU GDWD DFTXLVLWLRQ VSHHGYHOGK LQF!I
DSSOLFDWLRQV RYHU OHJDF\ FRQ0JXUDWLRQV 6HH )LJIXL

Pin
switch

Pin switch
control

LAN

YLIXUH 7\SLFDO QHDU oHOG DQWHQQD BHD¥XUHBPHQW FRQOIJXUDWLRQ X
In addition, PNA-L with direct receiver access can be used.



)DU 0oHOG DQWHQQD PHDVXUHPHQWYV

The N5264A PNA-X measurement receiver based system uses 85320A/B

broadband external mixers and a 85309B distributed frequency converteand

provides the best measurement solution (shown in Figure 4). With Option(8,
IRWH LWK 2SWLRQ +  WKH ¢Heé\nternalficfotvave synthesized source can be used as the LO source forgh

PNA is at 8.33 MHz, so when using L. . .
H11 inputs, the user should offset 85309B LO/IF Distribution Unit.

external mixer LO inputs by 8.33 MHz.
Alternatively, PNA/PNA-X Option 020 or Legacy (E836xC) PNA with Optio
+ ,) DFFHVV FDQ DFKLHYH KLJK VHQVLWIDY¥PWD UHTXLUH (
surements. Higher sensitivity can be achieved since the IF signal bypass the
oUVW GRZQ FRQYHUVLRQ VWDJH LQ WKH 31% 31%$; DQG L
input of the second down conversion stage in the rear panel.
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)DU 0oHOG DQWHQQD PHDVXUHPHQWY FRQW!

|

00O oooo O

JLIXUH 7\SLFDO DQWHQQD PHDVXUHPHQWNFR@DOXWHMWLRQ XVLQJ 31% Qt
with Option H11.

Fast PNA-X data acquisition time and more than 400,000 points of data per

second with the PNA-X measurement receiver makes it the ideal choice for

IDU oHOG DQWHQQD UDQJH DSSOLFDWLRQV :LWK WKH 31
the data acquisition time is 119 uS per point. With the PNA-X bandwidth set to

600 kHz, the data acquisition time is 2.4 uS per point. Extremely fast data pro-

cessing is particularly useful in applications where ranges include &ive array

antennas and data acquisition is quite intensive. Alternatively, theseshitures

may not be as useful when there are antennas with limited positioner rotatio

speeds. Overall, with faster data acquisition speeds, the IF bandwititcan be

QDUURZHG VLJQLOFDQWO\ LPSURYLQJIJXRHDRKUHBMDWI VH
total measurement times.



)DU 0oHOG DQWHQQD PHDVXUHPHQWY FRQW

, ] WKH UDQJH DOORZV WKH XVH RI DPSOLoHUV LQVWHDG
of the excellent frequency agility of the PNA/PNA-X which minimizes the fregen-
F\ VZLWFKLQJ WLPH IRU IDU oHOG PHDVXWHPHQWYV FRQo0J
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JLIXUH )DU oHOG DQWHQQD FRQOJXUDWURR WWHGHPIDFA LQWHRUQDO VR
PNA Option H11.

YJLIXUH )DU oHOG DQWHQQD FRQOJXUDWLRE WL ORIIWIR@WHUQDO VR
PNA Option 201, PNA-X standard.



Radar cross-section measurements

The PNA Series provides the excellent measurement sensitivity, fasefjuency
agility and data acquisition speeds necessary for RCS measurements. Exlent
measurement sensitivity is provided by mixer based downconversion ¢ténol-
ogy; very fast frequency agility is achieved through the source and receiverding
located in the same instrument. The PNA's user selectable IF bandwidthsanging
from 1 Hz to 40 kHz, let you optimize the bandwidth and measurement speed
tradeoff to meet a particular test requirement.

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

ORVVHV GXH WR ORZ GHYLFH UHpHFWLRQ DQW WKZR/ ZD\ W
reason, receiver gating is often required in RCS measurements to avoid oxnead-

ing the receiver during the transmission of the pulsed-RF signal. Figure 8rows

an example of pulse hardware gating, which could easily be added to a PNA RCS
FRQoJXUDWLRQ IRU WKRVH DSSOLFDWLRQV UHTXLULQJ S.

JLIXUH  7\SLFDO 5&6 PHDVXUHPHQW FRQo0JXUBW LROVMZRIUN QDI P-BUV L R

JLIXUH 7\SLFDO 5&6 PHDVXUHPHQW FRQoOJXWBDW QRQXRU®J D /HIDF\ (
analyzer. PNA-L Option 216, PNA Option 201, or PNA-X can also be used.

6HYHUDO DGGLWLRQDO IHDWXUHV BROWKHBX® 61UE&HYFIRWH B0
— 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 exitresly
long, alias-free,
— down-range resolution for RCS measurements.
— The PNA has a removable hard drive to comply with data security require-
ments. For detailed security information, refer to “Appendix 1” on page 71

10



Banded millimeter-wave measurements

:LWK oUPZDUH YHUVLRQ $ RU ODWHU WKH 31%$ PLFUR
analyzers are capable of supporting banded millimeter-wave modulesextend-

ing the frequency range of your network analyzer up to 500 GHz. Additionally

\RX FDQ FXVWRPL]H WKH PRVW FRVW HIIHF@WILFMHW.RQXW L |
by purchasing just the module and frequency range you need. Figure 10 shows

D W\SLFDO PLOOLPHWHU ZDYH FRQo0JXUDWLRQ

JLIXUH 7\SLFDO PLOOLPHWHU ZDYH FRO®qJXOUPRVZRYHXFRQWD RB\O/H U KDAQ
Oleson Microwave Laboratory mm-wave modules.
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YLIXUH 7\SLFDO PLOOLPHWHU ZDYH FR®oDXR®DWDRB KR QWU RO BHU IKYG
Oleson Microwave Laboratory mm-wave modules.
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%YURDGEDQG 6ROXWLRQ &RQo0JXUDWLRQ

&RQ0JXULQJ D 0+] WR *+*] VROXWLRQ XVLQJ VHSDUDWH FR

&RQO0JXUDWLRQ RI WKH VLQJOH VZHHS VROR@HA® X ¥ VOHDMLO®L YA RS & \VYWW H P VF RE
following components

1 *+] 31%$ ZLWK FRQo0JXUDEOH WHVW VHW RU 31%$ ; QHWZRUN DQDO\]JHU

2. Either a N5261A (2-port) or N5262A (4-port) millimeter-wave test sé controller

3. A set of 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 $31$RU1 $31%$; EDVHG VLQJOH VZHHS VWOR® MRIE RB U C
Product/ options Description

67 GHz PNA-X/PNA network andlyzer

N5227A -201/2190or SRUWYV VLQJOH VRXUFH 0+] WR *+] 31% ; RU 31$% ZLWK FRQOJXUL
N5247A -200
N5227A-401/419 or SRUWV GXDO VRXUFH 31% ; RU 31$%$ ZLWK FRQ0JXUDEOH WHVW VHW
N5247A-400
N5227A -020 $GGV UHDU SDQHO GLUHFW DFFHVV ,) ,QSXWV IRU HLWKHU 1 $ RU I

N5247A -020 Required

2-port millimeter wave test set contrdller
N5261A SRUW PLOOLPHWHU ZDYH WHVW VHW MREWUROOHU IRU 31$% 31$ ; E
N5261A-112, required$ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 31$% 31%$; 1
OXVW FKRRVH RQH RI WKH IROORZLQJ FRQQHFWLRQ FDEOHV 2QH SHU PRGXOH

N5261A-501 $ VLQJOH VHW SRUW RI 5) /2 '& DQG ,) EPHWHVWY IRRIGKRGQHFWLRQ W

N5261A-502 $ VLQJOH VHW SRUW RI 5) /2 '& DQG ,) EPHWHW IRRIGKRGIQ H FPW MRHQU W

N5261A-503 $ VLQJOH VHW SRUW RI15)/2 '& DQG ,) EBHWHW IRRIGKRP®Q H PW WRHY W

N5261A-505 $ VLQJOH VHW SRUW RI 5)/2 '& DQG ,) EPBWHW IRRIGKRGIQ H PW WRHQ W
4-port millimeter wave test set contrdller

N5262A SRUW PLOOLPHWHU ZDYH WHVW VHW MR@RWUROOHU IRU 31%$ 31% ; E

N5262A-114, requireds VHW R
OXVW FKRRVH

FDEOHV IRU
RQH RI WKH

PP FRQQHFWLRQ WR D
IROORZLQJ FRQQHFWLRQ

SRUW 31% 31%$; 1
FDEOHV 2QH SHU PRGXOH

N5262A-501 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRGIXPRQQHFWLRQ WR D VLQJ
N5262A-502 $ VLQIJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRGXPRQQHFAMWLRQ WR D VLQJ
N5262A-503 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRGUXPRIQQWHWIHRIQ WR D VLQJ
N5262A-505 $ VLQJOH VHW RI 5) /2 '& DQG ,) FDEOHV IRGXPRIQQ PHWIHUIQ WR D VLQJ
Millimeter-wave frequency extenders
1 &; / WR *+] OHIW 7 5 PRGXOH PP FRPELQWWR D VR U PEDD \Z MNKIR X W
1 &; / WR *+] OHIW 7 5 PRGXOH PP FRPELQHDQXGY QRPELDVZIMWMIK DG
1 &; / WR *+] OHIW 7 5 PRGXOH PP FRPELQHWH DWWWPBRADMRNK ELL
1 &; / WR *+] OHIW 7 5 PRGXOH PP FRPELQHYGDEIMHP BR/MAHHZLWK DG
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPEL@HAWR DV RHPEHE.MVZWW KR X
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPELQHD @F \QRP EDD \Z IW\HKH D (
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPELQHH DWWHRPOWRWK EL
1 &; 5 WR *+] ULJKW 7 5 PRGXOH PP FRPEL@Q@HNQOBY K IHIP\E OWHZAH. W K D (
JRU 31% 31%$ ; RSWLRQV VHOHFW HLWKHU D SRUIMN RBWILRQ@ RRUDD SKERRWWRSWIHRERRU SRUW
2. Option 020 is a required option that allows for direct connection of the IFrito the back of the PNA/PNA-X.
3. The millimeter-wave test set controller will include cables and thedck link kit to interface to the PNA/PNA-X when either Option 112 or 114 is seleed.
KHQ VHOHFWLQJ 2SWLRQ FDEOH VHW H[WHWXQDE G )EB®BX2HDRE 6D &@BVORVOVWODEIR XQ G G %

5. The Kelvin bias-tees have a voltage rating of 40 volts and a maximum of 0.5 amp

12



%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FR

Measurement options

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

1 $ RUWKH LQGLYLGXDOO\ FRQOJXUHG 318H1$ ; VROXW
ment options are supported across the 10 MHz to 110 GHz frequency range and

are required if using the N5227A PNA or N5247A PNA-X.

Options Supported options
010 7LPH GRPDLQ PHDVXUHPHQW
6FDODU FDOLEUDWHG FRQYHUWHU PHDVXUHP
6FDODU FDOLEUDWHG FRQYHUWHU PHDVXUHP
460 , QWHIJUDWHG WUXH GLITHUHQWLDO VWLPXOXYV
6SHFWUXP SRZHU PHDVXUHPHQWYV
3XOVH DSSOLFDWLRQ
JUHTXHQF\ RIITVHW PRGH
021 $GG SXOVH PRGXODWRU WR LQWHUQDO VW V
022 $GG SXOVH PRGXODWRU WR LQWHUQDO QG V
025 $GG LQWHUQDO SXOVH JHQHUDWRUYV

)DVW &: PRGH

For additional measurement options that are currently only supporte up to
67 GHz on the N5227A or N5247A, please refer to the Keysight Network Ana-
O\]HU &RQO0JXUDWLRQ *XLGH OLWHUDWXUH QXPEHU

13



%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FRQWLQXHG

&RQO0IJXUDWLRQ RI D EDQGHG VROXWLRQ LV MHBELODU WR FRQ0oJXUDWLRQ RI D VLQ.
solution using separate components. With the support of several frequery ex-

tenders and vector network analyzer options, the banded solutions oéfr industry

OHDGLQJ pH[LELOLW\ DQG H[WHQVLELOLW\ IRU PHDVXUHPHQWYV WR 7+]

7R FRQoJXUH EDVLF KDUGZDUH UHTXLUHG IRU D SDUWLFXODU VROXWLRQ VHOHFW
following three components:
1. 3HUIRUPDQFH QHWZRUN DQDO\]JHU FRQOJXUMW®RR VXSSRUW HLWKHU D WHVW V|
ler or 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 requad

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

Minimum option
required for test

Product set controller Minimum option required Minimum option required for
model Description connection for direct connection PNA direct connection PNA-X
N5222Aor SRUW *+] 3ASVRIR Q Unsupported 2SWLRQ R U DQG 2SWLR
N5242A 31%$ ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5222Aor SRUW *+] 3ASWRR Q SBHTXLUHV-2SWEBERQRQ DQBWRS DQG 2SWLR
N5242A 31%$ ; QHWZRUN DQDO\]JHU tions 401, or 417, or 419

IRU 1 $
N5224Aor SRUW *+] 32ASWRRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5244A 31%$ ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5224Aor SRUW *+] 3ASWRR Q SBHTXLUHV-2SVIBERQRQ DQE&WLRS DQG 2SWLR
N5244A 31$%$ ; QHWZRUN DQDO\]JHU tions 401, or 417, or 419

IRU 1 $
N5225A or 2-port 50 GHz PNAor 2SWLRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5245A 31% ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5225A or 4-port 50 GHzPNAor 2SWLRQ BHTXLUHV-2SWEBER/QRQ DQBWRS DQG 2SWLR
N5245A 31$%$ ; QHWZRUN DQDO\]JHU tions 401, or 417, or 419

IRU 1 $
N5227A or 2-port 67 GHzPNAor 2SWLRQ Unsupported 2SWLRQ RU DQG 2SWLR
N5247A 318 ; QHWZRUN DQDO\]JHU ZLWK 2SWLRQ
N5227A or 4-port 67 GHzPNAor 2SWLRQ SHTXLUHV-2SWBER/QRQ DQBWRS DQG 2SWLR
N5247A 318 ; QHWZRUN DQDO\]JHU tions 401, or 417, or 419

IRU 1 $

14



%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FRQWLQXHG

Millimeter-wave test set controllers for banded and single sweep
1 $ SRUW PLOOLPHWHU ZDYH WHVWGVARQBRRWIMRICROHU 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 FROQQHFWLRQ WR$D SRUW 1 $1 $ RU 1
N5261A-112 $ VHW RI FDEOHV IRU PP FROQQHFWLRQ WR D SRUW 1 $ RU 1 $

1 $ SRUW PLOOLPHWHU ZDYH WHVW VQON X RIDMWMWIRROOHU IRU 31$% 31$ ; EDVHG |
N5262A-104 $ VHW RI FDEOHV IRU PP FRQQHFWLRQ WR D SRUW 1 $ RU 1 $

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

1. Forthe N5261A and N5262A several cable options exist for connecting OMnc. T/R frequency extenders please refer to the option descrip-
tion section for details, page 19.
2. A 2-Port PNA/PNA-X will only support 2-port banded measurements if ued with a N5262A 4-port millimeter controller.

Millimeter-wave modules

6HYHUDO PRGXOHY DUH DYDLODEOH DQG RWKGO WNBXHFVYWO RESOHRQYWRB\CESSBRQUL
PRGXOHYVY UHTXLUHG IRU WKH PHDVXUHPHQW VIBWNXS/ W P RIGIXA&H VR QWVSHAF L B R D \OR
sales engineer.

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

7TUDQVPLVVLRQ UHpHFWLRQ PRGXOHV 20/ ,QF

Standard 7UDQVPLVVLRQ UHPHBQVYRIQVVLRQ UHpPHF
:DYHJXLGH transmission/ modules with 25 dB modules with 15 dB LO
pDQJH Frequency GHz UHpHFWLRQ P Rr@ehénital attenuator DQG 5) DPSOLoHU
) 50-75 1 $: 67" 1 $: 1 $:
) 60 - 90 1 $: 67" 1 $: 1 $:
:5 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 $:
(I WHQGHG :5 56-94 1 $; 67' N5256AX12 - 001 $YDLODEOH RQ UHTXHV

I1RWH WKH PRGXOHV ZLWK WKH 5) /12 DPSONVoOWHKDW UIQFRY ®H W HFQ@ED D ®SRVVFRW LR P WR WKH P
the test set controller being used. Do not connect these directly to the test gt controller 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.
JRU WUDQVPLVVLRQ UHpHFWLRQ PRGXOHYVHQXMMKWRRWKQW KWMKH G %G PHRKDQGFID M PB®MW.oHU RUGHU
Not available for N5256 AW02.
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%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FRQWLQXHG
Single channel receive modules (OML Inc.)

:DYHJIXLGH Frén@enty GHz 6WDQGDUG VLQJOH FKDQIQQHOHR AKBEQYH® RERKBDIHWH PRGXOHV .

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

'S 60 - 90 1 $5 67" N5257AR12 - 001

15 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 IRUIGLBHAW RRQRUHEW BP KHL
N5260AK50 IW FDEOHV 5) /2 ) %LDV WR GLUHFW FRQQHFW PP KHDG 75 WR 1
N5260AK51 IW FDEOHV /2 ,) %LDV WR GLUHFW FRQQHFW PP KHDG 5HF RQO\ W

1RWH :KHQ FRQOJXULQJ DQ 20/ ,QF IUHTXHQROHIWH QGHOXIGRH GLUHFW BRRIHHUWZSSO\ H J .H\V|
Requires one power supply per extender being used for direct connectian

Cables for test set controlled OML frequency extenders

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

Cable option Description

N5261A-501 $ VLQJOH VHW SRUW RI 5)/2 '& DQG ,) EBHWHVY IRRIGKRPGPQHKFWLRQ WR
N5261A-502 $ VLQJOH VHW SRUW RI 5) /2 '& DQG ,) EPHWHWY IRRIGKRGIQ H PW MRHQU W F
N5261A-503 $ VLQJOH VHW SRUW RI 5) /2 '& DQG ,) EPHWHWY IRRIGKR@IQ H FPW MRHQU W F
N5261A-505 $ VLQJOH VHW SRUW RI 5)/2 '& DQG ,) EPBWHW IRRIGKRGIQ H PWM MRHQU W F

N5262A Based OML Solution

Cable option Description

N5262A-501 $ VLQJOH VHW Rl 5) /2 '& DQG ,) FDEOHV IRGXPRQQHFWLRQ WR D VLQJC
N5262A-502 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV IRGWXPRIQQRPHWIHUQY WR D VLQJC
N5262A-503 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV IRAWXPRQQ®PHWIHUY WR D VLQJC
N5262A-505 $ VLQJOH VHW RI1 5) /2 '& DQG ,) FDEOHV IRAUXPRQQ®PHWHUY WR D VLQJC

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

Dual channel receive modules (OML Inc.)

:DYHJXLGH Rréy@eaty GHz Standard dual channel receive mddtile O FKDQQHO UHFHLYH PRGXOH ZLWt

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 $'
:5 140 - 220 1 $' 67" 1 $'
:5 220 - 325 1 $! 67" 1 $!
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%URDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FRQWLQXHG

Millimeter-wave calibration kits (OML Inc.)

:DYHJXLGH pDQJH Frequency GHz Calibration kit
:5 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 UHpHFWLRQ PRGXOHV 9L

:DY HJXL &éhuency

Modules Compatible with
Modules compatibleModules CompatiblePNA or PNA-X 43.5 GHz N5261A or N5262A
with 26.5 GHz PNA with PNA or PNA-X and above with 25 dB test set controller

pDQJH GHz or PNA-X 43.5 GHz and aboveMechanical attenuator compatible modules
:5 50to 75 1 $: 1 $: 67" 1 $: 1 $: 767
:5 60 to 90 1 $: 1 $ 67" 1 $: 1 $: 767
:5 75 to 110 1 $: 1 $ 67" 1 $: 1 $: 767
:5 90 to 140 1 $: 1 $: 67 1 $: 1 $: 767

) 110to 170 1 $: 1 $ 67" 1 $: 1 $: 767

:5 140 to 220 1 $: 1 $ 67' 1 $: 1 $: 767
:5 220 to 325 1 $: 1 $: 67' 1 $: 1 $: 767
5 325 to 500 1 $: 1 $: 67" 1 $: Not supported

:5 500 to 750 1 $: 1 $: 67' 1R $WWHQXDW R Notsg8ppdrted

5 WR 7+ % 1 $: 67' 1R $WWHQXDW R NotssppdrtBd)

1. Each product number includes a single frequency extender. Please add¢ required power supply and cable option.
For full 2-Port S-parameter measurements order quantity 2 of the Tx/R modules listed above.
3. The test set option modules TST require a power supply, please includeeke at the time of order as well as cable options.

&DEOH RSWLRQV 9LUJLQLD 'LRGHV ,QF

2.

Option number

Description

1 $:&%/ P FDEOH VHW IRU XVH ZLWK 7] 5[ PRGXOHV GHWLUIREGG 2BW LR Q*+] FPIREG X
1 $:&%/ P FDEOH VHW IRU XVH ZLWK 7[ 5[ PRGXP®V G&HHVRRGKOGHRU 7HVW
1 $:&%/ P FDEOH VHW IRU XVH ZLWK 7[ 5[ PRGXOHV GHWLBRQH & SRV R Q *g+gq 73
1 $:&%/ P FDEOH VHW IRU XVH ZLWK 7] 5[ PRGXOHWHGRARGX@HHE IRU 7THVW VI
1 $:&%/ P FDEOH VHW IRU XVH ZLWK 7] 5[] PRGXOHYV GHWLR@HG2IIRWLRQ *+] 3
modules)
1 $:&%/ 1 ([FOXGH FDEOHV IRU PRGXOH GHVLJQHG IRU XVH ZLWK P FDEOH VI
1 $:&%/ 1 ([FOXGH FDEOHV IRU PRGXOH GHVLJQHG IRU XVH ZLWK P FDEOH

3RZHU VXSSO\ RSWLRQ 9LUJLQLD 'LRGHV ,QF

Option number

1

9',

Description
9', SRZHU VXSSO\ IRU 9', ORGXOHYV
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%YURDGEDQG 6ROXWLRQ &RQ0JXUDWLRQ FRQWLQXHG

%DQGHG ZDYHJXLGH UHFHLYH RQO\ PRGXOHV 9LUJLQLD 'LRGH
Modules Compatible with  N5261A or N5262A test

:DYHJXLGH Modules compatible PNA or PNA-X 43.5 GHz set controller compatible
pDQJH  Frequency GHz with 26.5 GHz PNA or PNA-X and above modules

5 50 to 75 N5262AR15-026 1 $5 67 1 $5 767

:5 60 to 90 N5262AR12-026 1 $5 67' 1 $5 767

:5 75 to 110 N5262AR10-026 1 $5 67" 1 $5 767
:5 90 to 140 1 $5 1 $5 67" 1 $5 767
' 5 110 to 170 N5262AR06-026 1 $5 67" 1 $5 767
:5 140 to 220 N5262AR05-026 1 $5 67" 1 $5 767
:5 220to 325 N5262AR03-026 1 $5 67' 1 $5 767
:5 325to 500 N5262AR02-026 1 $5 67" Not supported

:5 500 to 750 N5256AR01-026 1 $5 67" Not supported

:5 WR 7+] N5262AR01-026 1 $5 67" Not supported

1. Each product number includes a single frequency extender only. Pleaseld the required power supply and cable options at time of order.
2. The above are receiver only and require a Tx/Rx module for 1 path 2-port S-pameter measurement capability.
3. Test set option modules TST require a power supply, please include thest the time of order as well as cable options.

OLOOLPHWHU ZDYH FDOLEUDWLRQ NLWV 9LUJLQLD 'LRGHV ,QF

:DYHIJXLGH pDQJH Frequency GHz Calibration kit
:5 50 to 75 1 $&
:5 60 to 90 1 $&
5 75 to 110 1 $&
:5 90 to 140 1 $&
:5 110 to 170 1 $&
:5 140 to 220 1 $&
:5 220 to 325 1 $&
:5 325 to 500 1 $&
:5 500 to 750 1 $&
5 WR 7+] 1 $&
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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.
— Millimeter-wave modules with bias-tees (Option 017)
(Only available with the PNA N5250C)
Adds 67 GHz bias-tees to the combiner assembly between the input to the
combiner and the 67 GHz coupler. The bias-tees have tri-axial connectors
for force, sense, and ground. Positioning the bias-tees close to the DUT
JUHDWO\ LPSURYHYVY VWDELOLW\ IRU RQ ZDIWHHWG LQ
added for this option have a voltage rating of 40 volts and a maximum of
0.5 amps.
— Millimeter-wave modules with bias-tees and port 2 attenuator (Optian 018)
(Only available with the PNA N5250C)
Adds 67 GHz bias-tees to the combiner assembly between the input to the
combiner and the 67 GHz coupler. The bias-tees have tri-axial connectors
for force, sense, and ground. Positioning the bias-tees close to the DUT
JUHDWO\ LPSURYHVY VWDELOLW\ IRU RQ ZDIWHHMWMG LQ
added for this option have a voltage rating of 40 volts and a maximum of
0.5 amps. Additionally, Option 018 adds a 25 dB micrometer attenuator to
the port 2 test head.
— IF access (Option H11)
Provides hardware to enable antenna, point-in-pulse, and broadband ritli-
meter-wave measurements to 110 GHz. For each of the MW PNA’s mea-
surement receivers, IF gates (enabled with pulsed measurement capdly,
Option 008) and external IF inputs are added. In addition, access to the
PNA's internal RF and LO source is provided for remote mixing applicatisn
For basic antenna measurements, only Option H11 is necessary. Pulsed-
antenna applications also require the pulsed measurement capabilityJp-
tion 008). Broadband measurements to 110 GHz, also requires an N5260A.
— Use external IF access for up to 20 dB more sensitivity when making
DQWHQQD PHDVXUHPHQWY ZLWK D UHPRWH PL[LQJ F
— Add Option 008 (Pulsed-RF Measurement Capability) to enable ad-
vanced pulsed measurements
— Upgrade an E8361C with Option H11 to a broadband (10 MHz to 110
*+] 91% VI\VWHP VLPSO\ E\ SXUFKDVLQJ DQ 1 $ FRQ
with Option 110, 120, or 130.
— Time-domain capability (Option 010)
8VHG IRU YLHZLQJ UHpHFWLRQ DQG WUDQVPHVVLRQ UF
domain.
- &RQO0JXUDEOH WHVW VHW 2SWLRQ
Provides six front panel access loops. The loops provide access to the sig-
nal path between (a) the source output and the reference receiver, (b) the
source output and directional coupler thru arm and (c) the coupled arm of
the directional coupler 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 the

) source frequency independently from where the receivers are tuned.
1. These options apply to the E8361C and q y P Y
are limited to 67 GHz frequency range.
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1. Upto 67 GHz.

Reference receiver switch (Option 081)

Option 081 adds a solid-state internal RF transfer switch in the R1 ref-

erence-receiver path. The switch allows the instrument to easily swith

between standard S-parameter (non-frequency-offset) measurerents and
frequency-offset measurements such as relative phase or absolute gup

delay that require an external reference mixer.

Frequency converter measurement application (Option 083)

The frequency converter application adds an intuitive and easy-to-us user

interface, advanced calibration choices that provide exceptional mplitude

and phase accuracy, and control of external signal sources for use as local

oscillators.

Add receiver attenuators (Option 016)

A 50 dB step attenuator is added between each test port and its corre-

sponding receiver.

Pulsed-RF measurement capability (Option 008)

Provides software to set up and control pulsed-RF measurements with

SRLQW LQ SXOVH FDSDELOLW\ 7KH VRIWZBU#H VHWV W
jV GLIJLWDO ,) oOWHU WR QX0O0O RXW XQZD@WHG VSHFW
gates provided with IF Access (Option H11), and controls selected Keygit

pulse generators. It can be run on the PNA or an external computer. A “.dll

yoOH FRQWDLQLQJ WKH ,) oOWHU DOJRULMXEPYV LV LQFC
5) WHVWLQJ 7KH SXOVHG DSSOLFDWLRQ LV FRQ0OJXUH (
81110A Series pulse generator. For more detailed information regard

ing pulsed measurement capabilities with the PNA refer to the Keysight

Website ZZZ NH\VLJIJKW F R Bncodvdhldad@tbe PNA Series MW
&RQO0JXUDWLRQ *XLGH IRU 3 XOVHG OHDVXUHPHQWYV OL
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

EH JDLQHG IRU WKH ( [& 31$ 2SWLRQ + EDVHG FRQolJ
PNA-X and N522xA PNA Series there is no need to add external sources,

please refer to Keysight Millimiter-Wave Network Analyzers Technid@ver-

view, part number 5989-7620EN for typical performance.

— J)RU UDFN PRXQW FRQOJXUDWLRQV D UHDU SDQHO RXW!

Ordering external synthesizers (not required for PNA-X)

— 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

front panel 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 Xx GPIB (10833A 1 meter GPIB cable)
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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 parameter

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

considering the components for the transmit site, then move to the receive

VLWH 'HVLJQLQJ D FRPSOHWH DQWHQQD V\VWHP RIWHQ |
transmit site, then the receive site, and then make adjustments to the transit

site and recalculate the values for optimum performance.

Transmit site configuration

N
L

YLIXUH 7ZUDQVPLW VLWH FRQoJXUDWLRO
7 < < <

Select the transmit source

In selecting the transmit source, consider the frequency range of the antena

under test, the distance to the transmit antenna, the available power of the

source, and the speed requirements for the measurements. For compact ramesg

DQG QHDU oHOG UDQJHV WKH LQWHUQDO 3D$UFRIXUFH ZL
to meet your measurement needs. The internal source is faster than an exteal

source and may lower the cost of the complete system by eliminating a source.

Large outdoor ranges may require an external source that can be placed at a

remote transmit site.

:LOO D WUDQVPLW DPSOLoOoHU EH XVHG"

%HJIJLQ E\ PDNLQJ \RXU SRZHU FDOFXODWLRQVWHKMWKRXW I
SRZHU FDOFXODWLRQV WKH WUDQVPLW SRZHWHWY QRW KL
and run the 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 tran
mit antenna.

Erp= Psource— (L1 + L) + Gmp* G

WREIE i Egrp= 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 difference in power levels between the output of the transmit antenna ad

the output of an isotropic (0dBi) antenna located at the receive site. This fre-

space loss is due to the dispersive nature of a transmitting antenna. A trans-

mitting antenna radiates a spherical wavefront; only a portion of this sphrical

wavefront is captured by the receiving antenna.

JRU D IUHH VSDFH IDU oHOG UDQJH WKLAOVGHWWMIH WUDQV
mined as follows:

Pp=32.45 + 20*log (R) + 20*log (F)

Note: A calculator which will derive this
number for you can be found at: WHEIE ..o Pp = Free-space loss (power dissipation) (dB)
http:/na.tm.keysight.com/pna/antenna R = Range length (meters)

F = Test frequency (GHz)

This equation does not account for atmospheric attenuation, which can be a
VLIQLOoFDQW IDFWRU LQ FHUWDLQ PLOOLPHWHU ZDYH IUH

&RPSDFW DQWHQQD WHVW UDQJHV &$75V \DEKLHYH JUHD
collimating, or focusing the transmitted power using one or more shaped

UHpHFWRUV 7UDQVIHU IXQFWLRQV IRU PRKXWDB&$75V DUH
turer’s data sheet or on request. If the transfer function is unavailable, se the

free-space loss as a worst-case estimate.

Calculate your range transfer function for the minimum and maximum testrequencies.

Calculate the maximum power level at the output of the AUT

The test channel received power level must be calculated to determine the
approximate maximum power level present at the output of the antenna-uner-
test (AUT). The required measurement sensitivity is determined fronhé test
channel received power level, the required dynamic range, and the required
measurement accuracy. The maximum test channel received power level Mvi
occur when the AUT is boresighted relative to the transmit antenna.

PAUT = Egp— Pp + GAVT

, - where ............ PAVT = Test channel received power level at output of AUT (dBm)
Note: PpTmust not exceed the specified . -

compression input levels of the next Erp= Effective radiated power (dBm)

components (typically either the PNA Pp = Free-space loss (dB, at the maximum test frequency)

or in more complex systems, a mixer).
See the individual component specifi-
cations for detailed information.

GAVUT = Expected maximum gain of AUT (dBi)
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Dynamic range

The dynamic range required to test the AUT is the difference, in decibels, be-
tween maximum boresite level and minimum AUT level that must be measured.
Examples of these include side-lobe level, null depth, and cross-polazation
levels.

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 rati.

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 the RF cable lengths. The measurement sensitivity of the PNA mus
be degraded by the insertion loss of the RF cable(s) to determine the system
measurement sensitivity needed.

Now, determine the sensitivity required of the PNA

Note: This equation assumes the simplest
antenna system with no remote mixing.
See Figure 10.

Sensitivity = PAy7— DR -S/N - L

where ... PayT= Power at the output of the AUT (dBm)
DR = Required dynamic range (dB)
S/N = Signal-to-noise ratio determined above (dB)
L = Cable Loss (dB) from AUT to PNA input

g—
-

]

JLIXUH 5HFHLYH VLWH FRQO0JXUDWLRQ ZLWKRXW H[WHUQDO PL[LQJ
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Choosing a network analyzer

7KH IUHTXHQF\ DQG VHQVLWLYLW\ UHTXLUH PHUOPLQ HR MIRK WQ BW WRIDON D VD\DW]H ) X/LSOH
Keysight offers three families of network analyzers: the PNA Series, theNA-L Series and the ENA Series. Keysight has
GHYHORSHG RSWLRQV IRU WKH 31%$ 6HULHV QWNFLORPDXOWHRU WEWWR RI5S\WHR Y X U WH
is often the preferred analyzer for antenna solutions. However, there arapplications which do not require these options

and the lower cost PNA-L Series or ENA Series analyzers may be the right solomi. For secure environments, a PNA or

PNA-L Series analyzer must be used. Select an analyzer from the followinglle that meets your frequency and sensitiv-

ity 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 detailed information.

Table 1. Keysight network analyzer typical values

Frequency
VWHSSLQJ VSHHG
(10 MHz/pt Sensitivity at direct
at max IF BW receiver input with
Model/option with no band  Sensitivity at test 1 kHz IF BW
VWG FRQILJXUDEOH FURVVLQ pdrt with 1 kHz IF  (w/Option 014 Power out
Family test set) JUHTXHQF\ &t Qud BW at Fmax for PNA) at Fmax at Fmax
ENA ( & 300 kHz * g G%P *x G%P
to 3 GHz
( & 300 kHz to * q G%P G% P G%P
* +]
31/ 1 & N+] WR *+] Y g 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 g G%P g G%P G%P
N5234A 2-port 0+] WR *+] VvV g G»P g G%P G%P C
N5235A 2-port 10 MHz to 50 GHz "V g G%P qg G%P G%P q G%I
PNA ( & 1 $ 10 MHz to 20 GHz Y Y q G%P G%P q G%P G%P
G%P
( & 1 $ 10 MHz to 40 GHz Y Y g G%P G%P q G%P G%P q
G%P
( & 1 $ 10 MHz to 50 GHz Y Y g G%»P G%P q G%P G%P q
G%P
( & 1 $ 10 MHz to 67 GHz Y Y g G%P G%P g G%P G%P q
G%P
PNA-X N5242A 0+] WR *+] Y q G%P q G%P (
N5244A 0+] WR *+] Y q G%P q G%P (
N5245A 10 MHz to 50 GHz Y q G%P q G%P g G%P
Note: Option H11 sensitivity is typically =127 dBm * Data not available ** @pn not available

What to do if the sensitivity requirement cannot be met

,|] WKH $87 LV ORFDWHG IDU IURP WKH DQDO\]M U DXWVHA &L QUKE REDEPMHE/OHR/X WX H §
FDQW UHGXFLQJ DFFXUDF\ DQG G\QDPLF UDQJH XR)U PADK VD PRI HEW VX OFDED M HVQR/ Lo\@ |
requirements. In this situation, downconverting the signal to an IF signiby using the 85309 LO/IF distribution unit with

85320A/B remote mixers brings the measurement closer to the AUT. This redes RF cable loss and maximizes accuracy

DQG G\QDPLF UDQJH 2SWLRQV + DQG RQ WKHRIME DR HUWMPRWNH OPQ PLAQ J HRRQ B RXMKD
5HIHU WR k5HFHLYH VLWH FRQOJXUDWLRQ RXW K/ \WWHR QDO PL[LQJy WR FRQO0JXUH
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Receive site configuration with external mixing

JLIXUH  S5HFHLYH VLWH FRQOJXUDWLRQ ZLW K[ & [MWHAZROUON PRQIDEDA DML Q J WK H

YLIXUH 5HFHLYH VLWH FRQO0JXUDWLRQ ZLWK HBWQHNG DRUML PLQDOXYH@QJ W |

27



<

€ &ef L.t |e e e

-€ '€.f ".“T oo oo ee oo

YLIXUH 5HFHLYH VLWH FRQOJXUDWLRQ ZLWIKBH§WHUQDO PL[LQJ XVLQJ
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 operation. 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 determine whether the source has enough power, cable losses must first be
considered.

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

per unit length, and higher frequencies have higher loss. Therefore the ma-

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

/2 TUHTXHQF\ LV GHSHQGHQW RQ WKH IUHTXHQF\ VSHFLoF
and whether fundamental or harmonic mixing is used. There is a trade-off

between LO frequency and system sensitivity. Fundamental mixing praes the

lowest conversion loss in the mixer, and the best system sensitivity. Haromic

mixing allows lower LO frequencies to be used (with longer cable lengths),ui

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

%HIRUH FDOFXODWLQJ FDEOH ORVV \RX PXVWWUVW GHW
ing PNA Series Option H11, the LO frequency must be set so that an 8.33MHz IF

is produced. The PNA Series’ LO is offset from its RF by 8.33 MHz automatically

if the PNA is operated below 20 GHz and frequency offset is turned off. Refer

to “Setting up the PNA LO for an 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. Highaut-
SXW SRZHU VRXUFHY RU DQ DRSIO/LbAVXAXFMWHRM XVHG LI 3

Reference signal level

The reference mixer provides a phase reference for the measurement and a
reference signal for a ratioed measurement (test/reference), to rab out any
variations in signal levels from the system. If you select RF and LO sources
that are synthesized, or use the internal source of the PNA, then phase lock-
ing the receiver is not required. The only requirement for the reference chanel
is that the signal level be high enough to achieve the desired accuracy for the
measurement. Figure 9 shows the magnitude and phase errors as a function
of signal-to-noise ratio; this also applies to errors contributed by tre reference
channel. For most applications, it is desirable to maintain a 50 to 60 dB signal-
to-noise ratio.

Note: The same LO cable type and length s D€t€rmine Cable Length from 85309B unit to mixers

required for both the reference and test — yyiy o raquire a certain LO drive power level; the output power of the 853098
mixer modules. This is to ensure that the

insertion losses through the reference LO/IF distribution unit and the RF loss of the cables will determine the maxrium
and test mixer module LO paths are the  allowable cable lengths. To assure you have enough power at your mixers, use

same. Using the same LO cable type the following equation to calculate the maximum cable length allowed for pur
also optimizes cable phase tracking

versus temperature and therefore, setup:
system phase measurement, stability,
and accuracy. - i

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

When a rotary joint is used, the equiva-

lent cable length must be added to the High quality, low loss, phase stable cables are recommended.
reference mixer LO cable due to the

rotary joint insertion loss. To deter-

PLQH WKH HTXLYDOHQW FDEOH OHQJWK oUVW
determine the insertion loss from the

input to the output of the rotary joint at

the maximum LO frequency. Then, using

insertion loss curves for the LO cables

between the 85309B and the mixer

module, calculate the equivalent length

in meters at the maximum 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

used to obtain the reference signal. Almost all ranges obtain the referece

channel signal using a stationary reference antenna to receive a portion ohe
UDGLDWHG WUDQVPLW VLIJQDO 6HOHFW RQH R WKH WZR
ration.

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

Note: If the calculated power level at the
PL[HU LV LQVXIOFLHQW WR

sired accuracy from the reference chan- .
nel, the transmit power or the reference ~ Where ...l Prv = Power level at the reference mixer (dBm)

antenna gain must be increased. Erp= Effective radiated power (dBm)
Pp = Free-space loss (power dissipation) (dB)
Gre Gain of the reference antenna (dBi)
L,= Cable loss between reference antenna and reference mixer (dB)

Pry= Erp— Po+ G L
B ERPY By SREE

Caution: gymust not exceed the maximum power level of the mixer
Pam— Mixer conversion fossist 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 determined by subtracting the cable insertion losses and the couplig
IDFWRU RI WKH GLUHFWLRQDO FRXSOHU DQG DGGLQJ
output power of the transmit source.

Power at the test mixer

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

Prm=Erp— Pp+ Gaut— L2

WhEre ..o Pty = 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 &f the mixer
PTM — Mixer Conversion?mosst be less than +5 dBm so as to not exceed the 1 dB com-
pression level for the IF input to the 85309B.

1. +26 dBm (85320A/B, 85320A/B-H50),
+20 dBm (85320A/B-H20).

2. Refer to Table 10 in the “Antenna mea-
surement components catalog” section on
page 58 for mixer conversion loss.
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Refer to Table 10 in the “Antenna measure-
ment components catalog” section on
page 58 for mixer conversion loss.

Power at the analyzer inputs

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

Prer= Prv— conversion loss of mixers+ conversion gain of 85309B — (L3 + L5)
Prest= Prm— conversion loss of mixers+ conversion gain of 85309B — (L4 + L6)

WHREIE . 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 Option 01

Reduce the power level of the RF source if necessary or add attenodtes srpxienst
or the analyzer inputs.

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

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

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

Table 1 shows the measurement speed (for data taking only) of the analyzer.
The actual measurement speed also includes frequency stepping time, $iing
time, bandcrossing time, retrace time and handshake time (if two PNAs are
used). If external sources are used, the measurement speed is often detained
Upgrade note: In general, the PNA will by the remote source which is usually the slowest resource in the system. All

SURYLGH VLJQLoFDQW VS HmeasupemeRtvtimes in this section are nominal values.

ments over the 8510 or 8530 analyzers.

However, some measurement setups will

require additional external component 1. Measure the Speed

speed improvements in order to fully

FDSWXUH WKH 31$% VSHHG Ealgwating/the measurement speed of your antenna test system is not

straightforward. Two methods can be used to determine the speed of the PNA,
either measure it directly or use the following equation to calculate the aproxi-
mate 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 trigge
line out the rear panel BNC labeled 1/0O 2 (Trig Out). Put the PNA in external
trigger mode, set it to the default of “hi level” trigger (If there is no trigger n,
you do not have to enable 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 be-
tween “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 +
retrace

Data taking: Measurement time per point is determined by the larger of 1/BW
or the maximum sweep rate. For wide spans with fewer points, sweep rate is
more likely to dominate. Sweep rate is approximately 600 GHz/ms for the PNA
and approximately 900 GHz/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
information: 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 offset mode. In that mode, band crossings of source and receiver
may not coincide. Exact band crossing locations can be found in the Microwayv
PNA Service Manual on Table 5.2.

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

time/point > 1mS, all points will be stepped, otherwise it will be swept. In addtion,
source 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 ree.
Therefore, “data taking” = 20.1 mS

Pre-sweep time: 222 uS
Band-crossings: None

Retrace time: 10 to 15 mS

=30to 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 netovk
DQDO\]HU XVHUV FDQ DGMXVW WKHLU VHWXS DFFRUGLQ.

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. Us-
ers must determine the optimum settings for their applications. For exeple
changing 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 WRKDBN SRZHU
damaging the PNA. Ideally, power should not exceed the 0.1 dB compression

OHYHOV LQGLFDWHG LQ WKH 0JXUHV EHORZ XDPDJH OHY}
ment, as shown in Figure 20.

A A A
A A A A
\ < \ <
A A \ A A
- €’ofcf€ e
- €’.fof€ e

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

A A
A A

- € efefe, .t

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

PNA-L N523xA Network Analyzer PNA N5222A Network Analyzer
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Figure 22. PNA E836xC network analyzer rear connectors.

LO output
N5264A Option 108:
+10 dBm typical

o
O O 8 O O—

IF inputs

0.1 dB Compression
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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Test port power has to be at a high
enough level such that the Drop Cal does
not occur. If Drop Cal occurs, then the
power out of the rear panel RF connector
will drop by about 15 dB.

Option H11 — IF access

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

requires Options 014, 080, 081 and UNL. Option H11 provides direct access

WR WKH oUVW ,) GRZQFRQYHUVLRQ VWDJH 7KH H[WHUQD
signals from remote mixers to be input directly to the PNA digitizer, bypassg

the PNA's RF conversion stage. The test system becomes a distributed netwo

analyzer with a tracking source and a tuned receiver. This shifts the dynaim

range curves and increases sensitivity 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

need for a separate stand alone synthesizer when remote mixing is used. Titee

is no power control over the rear panel RF and LO signals. Power output ranges

YDU\ DQG H[WHUQDO DPSOLoHUV PD\ EH QHHGHG WR DFK|
by the mixers. Table 2 shows the typical power levels available at the outputs

By removing the necessity of an external RF source the test time is dramatidg

reduced. This is because the frequency stepping speed is solely a function of

the PNA where the settling time is in the uS range as compared 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 *+] qg WR q G%P
Rear Panel RF Power for E8362C (Typical)
*+] WR *+] g WR g G%P DW g G%P WHVW SR
Rear Panel RF Power for EB363C/E8364C (Typical)
*+] WR  *+] g WR g G%P DW g G%P WHVW SR
10 GHz to 16 GHz qg WR GwP DW qg G%WP WHVW SRUW SR.
16 GHz to 20 GHz qg WR G%P DW q G%P WHVW SRUW SR
() ——
a €,
feen
—.— . o o €1 Yoo ©
E 7 Ttet
et € %o o
A _ Tt et
S . €t .
”SF'Z er 9
oo €T %o
Sc e oL & %o *

Figure 24. PNA E836xC network analyzer Option H11 and Option 014 conneeti 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 dif

ferent 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

,) VLIJQDO ,W LV LPSRUWDQW WR XQGHUVWIDRXG WKH GLII
before setting up your measurement.

% ZLWK 31% FRQO0JXUHG ZLWK 2SWLRQV
PNA-X Option 080

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

85309B must create a 20 MHz IF signal. The receiver is set to 20 MHz and the

RF and LO sources must be offset by 20 MHz. The test and reference signals

are inserted through the front panel links, bypassing the internal couple This
FRQOJXUDWLRQ LPSURYHV WKH QRLVH pRRU E\ DSSURJ[LPI
ing on frequency. However, operation in frequency offset modes results in a

decrease of frequency stepping speed.

% ZLWK 31$ FRQOJXUHG ZLWK 2SWLRQV
UNL, and H11

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

LO sources must be offset by 8.33 MHz. Normal operation of the PNA auto-

matically offsets the internal LO 8.33 MHz from the internal RF. Above 20 GHz

the PNA switches to 3rd harmonic mode so that RF — 3 * LO = 8.33MHz. This
FRQo0JXUDWLRQ DOORZV WKH % ,) RXWSXW WR EH FRQ
SDQHO ,) LQSXWV E\SDVVLQJ WKH oUVW 31$KH. [HU 7KLV
best sensitivity.

% ZLWK 31% ; FRQo0JXUH ZLWK 2SWLRQ

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

automatically offsets the internal LO 7.605634 MHz from the internal RFT his

FRQo0JXUDWLRQ DOORZV WKH % ,) RXWSXW WR EH FRQ
UHDU SDQHO ,) LQSXWV E\SDVVLQJ WKH oUVW 31% ; PL

provides the best sensitivity.

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

option 108 automatically offsets 7.605634 MHz from the external RF when

RSHUDWHY LQ FRXSOH PRGH 7KLV FRQO0OJXUDWLRQ DOOR:
EH FROQQHFWHG WR WKH UHDU SDQHO ,) LOSXWV 7KLV FR
sensitivity and lower cost.
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Setting up the PNA LO for an 8.33 MHz IF signal

_ _ The PNA LO must be set so that an 8.33 MHz IF signal is produced by the
Note: The following equations are not mixers for input to the PNA Option H11 inputs. Using the equations below, the
required for frequencies under 20 GHz. .
At lower frequencies, the PNA operates  appropriate LO frequency can be calculated. (To set up the PNA-X LO for an IF

in fundamental mixing mode and the signal, in the procedure below, simply change “8.33 MHz" to “7.605634 MHz “.)
LO frequency is automatically offset by
8.33 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

With Option 080 (frequency offset) the frequency out of the rear panel LO port
LV GHoQH G%b(‘RF)/+20ffset + 8.33 MHz

BXEVWLWXWLQJ IRU /2 LQ WKH oUVW HTXDWLRQ ZH KDYH
|F:N(% (RF) + offset + 8.33 MHz) — RF

= (% )N(RF) + N(offset) + N(8.33) — RF
To create a low 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) =4g) 8.33

Using the Option 080 dialog box (shown in Figure 25) to set up the LO, enter
the offset calculated above, set Multiplier to 1 and Divisor to N (the harmoit

number of the external mixer) and select the box next to Frequency Offset on/
off, then click OK.

Figure 25. Option 080 dialog box.

39



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 cer
rectly for it to function properly.

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

JRU 31%$ ; 6HOHFW &KDQQHO ! +DUGZDUH 6HWXS ! |1 6ZLW

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

Frequency multiplexing during a data scan/acquisition can result in a mialign-

PHQW RI WKH UHFWDQJXODU QHDU oHOG JULBDEHWZHHQ |
GLUHFWLRQV 7KLV LQWURGXFHYVY DQ HUURW IZXKWRKWKH Pl
UHVXOWYV LQ D IDU oHOG SDWWHUQ 2QH ZD\OWHFWOLPLQD
data measurements in the same scan direction, but this would double the dat

scan acquisition time. Another approach is to scan frequencies in reveesorder

on reverse scans. Using this reverse sweep in conjunction with correctig-

gering between forward and reverse passes insures that each frequency se

LV VSDWLDOO\ DOLJQHG RQ WKH UHFWDQBX®DWHYHDU oH
an RF source that supports reverse frequency list mode of operation. The PNA

network analyzer includes reverse sweep and edge triggering capaliy

VSHFLoFDOO\ GHVLJQHG IRU DQWHQQD PHDVXUHPHQWYV

DN Z 7\ VA \
I/ N/ /AN

—
1
o——0

Figure 27. Reverse sweep with synchronous triggers.

Functional test

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

WKDW D 31%$ KDV EHHQ FRUUHFWO\ FRQO0JXUHG ZLWK DQ +
LQJ DQWHQQD PHDVXUHPHQWY 7KH XWLOLW\ FRQOJXUHYV
communicates with external sources over GPIB. The triggering is done by

handshaking the PNA and external sources using the TTL trigger in and trigg

RXW FDSDELOLWLHVY RQ WKH 31%$ DQG 36* 7KH VRIWZDUH
tions, but is useful in determining that a valid connection has been estabtihed

between the analyzer and the source.

Goto KWWS QD WP NH\VLJK Wtorenmnlcadxme magrand Q Q D
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4. Migrating from Migration from 8510/8530 based antenna systems to PNA
8510/8530 to PNA  network analyzer based systems

Table 3 shows the various system components of 8510/8530 based antenna
systems and their recommended replacement components. While the compo-
nents listed are recommended replacements, some interface requiresnts are
different. Refer to the “Antenna measurement design consideratiorissection on
page 22 for interface 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
& 1IHWZRUN DQDO\|HHWHWKLQKGVEN WHVW VHW
FDSDELOLW\
% 0+] g *+] WHVW(VHW 0+] g *+]
$ 0+] g *+] WHVIV VH W & 0+] ¢ *+]
% 0+] q *+] WHVW(VHW 0+] q * 4]
$ 3XOVHG q *+] WHVW VHW 1 $ 2SWLRQ DQG 0+]
/ 3XOVHG 0+] g *+] WHVW VHW 1 $ 2SWLRQ DQG 0+
$ OLFURZDYH UHFHLYHU 1 $ PHDVXUHPHQW UHFHLYHU
$ 0+] g *+] IUHTXHQ¥F\ *+] ZLWK IUHTXHQF\ FRQ
FRQYHUWHU
% 0+] q *+] IUHTXHQFS$ *+] ZLWK IUHTXHQF\ FRQYH
FRQYHUWHU
$ PP:DYH WHVW VHWNBERBRWUROOHU PP:DYH WHVW VHW DQG H[WH
KDUGZDUH
4 $ q *+] WHVW VHW PRGXOH ( & RU 20/ KHDG 0+] q
8 $ q *+] WHVW VHW PRGXOH ( & RU 20/ KHDG 0+] q
9 $ q *+] WHVW VHW PRGXOH 1 $ RU 20/ KHDG 0+] q
$ q *+] WHVW VHW PRGXOH 1 $ RU 20/ KHDG 0+] g
6HULHYV 5) 6RXUFHV None required
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Engineering services provided for 8510/8530 migration to
PNA series network analyzers

For current users of the 8510/8530 Series of network analyzers, Keysightfers
a spectrum of engineering services that provide training, code convesion, and/
or test plan design.These services allow you to take advantage of the excetie
performance of the PNA Series with ease.

Keysight's network analyzer experts can save you time and money by workjn
with you to migrate your 8510 instruments and transition your test code quikly
and easily.

. . . Table 4. Recommended consulting services
Note: Additional consulting services can

be purchased at time of sale or later by
ordering part number PS-S20-100. Transition scenario Recommended Description
service

8VHUV PLJUDWLQJ + QWWZRUN31$ 6HULHY QHWZRUN DQ
DQDO\]HUV WR QHZ 31$ 6HULHVRSHUDWLRQ WUDLQLQJ FI

solutions
7THVW SURJUDPPHUV FEIBRAHOWLQJ WR 31%$ 6HULHV WHVW
DXWRPDWHG QHWZRUN DQDGRAYHUVLRQ VHUYLFH

VIVWHPV WR 31% 6HULHW,VROXWUERQAQWRIUDPPLQJI XVLQJ |
WUDLQLQJ FRXUVH

+ % 31$ SURJUDPPLQJ XVLQJ
WUDLQLQJ FRXUVH
7HVW HQJLQHHUV FURLBSDALIR) D WHHW R UN DQDO\]HU WHV V
SODQ WKDW PDNHV XVH RI WKHGHNYHORSPHQW 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 imptant
to recognize the differences in power, speed and sensitivity between thanalyzers.

,Q UHPRWH PL[LQJ FRQO0JXUDWLRQV XVLQJ 2SWLRQ + WK
is much lower than the 8510/8530. You must assure that the power going into the

analyzer does not exceed —27 dBm by placing attenuators between the 85309B

and the H11 inputs. Review section “Option H11 — IF access” earlier in this doeu

ment for more detailed information.

The internal source of the PNA and PNA-X improves the measurement speed
over an external source, however, the internal source is not always fedsé to use.

The IF BW setting on the PNA, PNA-L and PNA-X is adjustable, the IF BW of the
ZDV o[HG VR VHQVLWLYLW\ FDQ EH FKD-QJHG E\ DGN
ting on the PNA Series.

For fastest remote control of the PNA and PNA-X, the use of COM programming
is recommended. See “Measurement Automation” later in this document. @ntact
your Keysight Applications Engineer for additional assistance whtprogramming.

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

IHDVLEOH WR VKRZ HYHU\ PRGLoOFDWLRQ QHWRWVRSQWMHK QDN K
measurement design considerations” earlier in this document for aditional guid-

ance, or contact your Keysight applications engineer for assistance

JLIXUH )DU- oHO G VIV
tem migration to PNA Series.

1. Forlong distance applications,
the use of two GPS receivers
to supply the 10 MHz reference
may be used.
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Migration examples (continued)

Figure 29. 85301 RCS system migration to PNA-X N5242A network analyzer.
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5. Antenna Microwave network analyzers

measurement
components
catalog

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

equipped with a built-in S-parameter test set, synthesized sources, hed and

pPRSS\ GLVN GULYHV DQG DQ /&' GLVSOD\ 7K&G&VRIIHU IDV
excellent sensitivity, wide dynamic range, multiple test channels, at frequency

agility — without compromising measurement accuracy. Frequency covege is

from 10 MHz to 110 GHz with extensions 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 sensitivity 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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Up to 67 GHz.

Options

Time-domain capability - Option 010
Optional time-domain capability is available with the PNA Series netark ana-

O\]HU 7LPH GRPDLQ LV PRVW RIWHQ XVHG KRLORFDWLQJ
FKDPEHUV 7LPH GRPDLQ GLVSOD\V UHpHFWHRQV YHUVXYV
DQ DOQHFKRLF FKDPEHU .QRZLQJ WKH GLVWDQFH RI
DQWHQQD KHOSV WKH RSHUDWRU ORFDWH WHKM UHpHFWL|
DQG PLWLIJDWH WKH UHpHFWLRQ )LJXUH VKRZV WKH W|
FRPSDFW DQWHQQD WHVW UDQJH WKH YDULRXV UHpHFW

Transmitting antenna

\ Receiving antenna

Air ~

Figure 34. Time-domain plot.

&RQO0JXUDEOH WHVW PHNAES3IBXSWLRQ

Provides six front panel access loops. Three access loops are for port one and
three for port two. The loops provide access to the signal path between (a) the
source output and the reference receiver, (b) the source output and diretonal
coupler thru arm and (c) the coupled arm of the directional coupler and the port
receiver. This option improves instrument sensitivity for measurmlow-level
signals by allowing the user to bypass the internal couplers and enter the t&t
signal directly into the receiver port of the analyzer. (See PNA Series Miowave
Data Sheet, literature number 5988-7988EN, for a basic block diagram.)

Frequency offset - Option 08G

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

IF access - Option H11 PNA E836xC

Provides IF gating hardware and hardware to enable antenna and broadband
millimeter-wave measurements to 110 GHz. For each of the PNA’'s measure-
ment receivers, IF gates (enabled with pulsed measurement capabilif Option
008) and external IF inputs are added. In addition, access to the PNA's interha
RF and LO source is provided for remote mixing applications. Option H11 is
useful for antenna measurements with external mixers. Use external IF aess
for up to 20 dB more sensitivity when making antenna measurements with a

UHPRWH PL[HU FRQO0JXUDWLRQ 3XOVHG DQW3XDQMMHDSSOL

measurement capability (Option 008). Broadband measurements to TLGHz
require an N5260A millimeter-wave test set controller and test heads. Ofion
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 frequery cover-
age beyond 26.5 GHz.

With Option 020 IF access, antenna-test professionals can use an exteriig
JHQHUDWHG 0+],) E\SDVVLQJ WKH 31% ;jV LQWHUQDO
achieve maximum sensitivity with remote mixing for antenna measurenmgs. By

combining IF access with frequency-offset capability and advanced tggering

that supports synchronization with external signal generators, uses can attain

exceptionally accurate antenna and radar cross section (RCS) measuremts

faster than previously possible.

:KHQ PDNLQJ DQWHQQD PHDVXUHPHQWY ZLWK B UHPRWH
20 dBmore sensitivity is possible. When the PNA-X is equipped with Option 020

DQG WKH 1 $ PLOOLPHWHU ZDYH FRQWURGEBBEQGLW FDQ
measurements from 10 MHz to 110 GHz.

Pulse modulator for internal 1st source - Option 021 - PNA N522xA and PNA-X

N524xA

7KH 31% ; 2SWLRQ DGGY DQ LQWHUQDO SXOVH PRGXOD
internal source for pulsed-RF measurements with a frequency range of 10 MH

to 26.5 GHz.

With Option 021, the PNA-X provides pulsed stimuli at test port one that allovg
forward direction pulse measurements. By combining Option 025 interal pulse
generators and Option 008 pulse measurements application, the PNA-Xan be
a fully integrated, fast and accurate pulse measurement system, whichnovides
full pulse measurement capabilities such as pulse average, point-ipulse and
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 taes
the device conditions.

Each pulse generator can be controlled independently from Option 008 pgle
measurement application or through the remote interface. The pulse sigals
from four generators are available on the Pulse-1/0 D-sub connector on the
PNA-X rear panel. The N1966A pulse 1/0O adapter is recommended if using
external pulse modulators.

By combining Option 021/022 internal pulse modulators and Option 008 puls

measurements application, the PNA-X can be a fully integrated, fast and&

curate pulse measurement system, which provides full pulse measureemt
FDSDELOLWLHYV VXFK DV SXOVH DYHUDJHQJSRLQW LQ SXO'

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 convertors.

Fast CW mode - Option 118 - PNA N522xA and PNA-X N524xA

Fast CW mode provides extremely fast data acquisition speed of 400,000
SRLQWYV SHU VHFRQG ZLWK XS WR oYH PHDVXUHPHQW UF
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Up to 67 GHz.

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
SRLQW LQ SXOVH DQG SXOVH SURoOH 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

\LHOGLQJ IDVWHU PHDVXUHPHQWY WKDQ WKRVH REWDLQH
advantage to narrowband detection is that there is no lower pulse-width limit,

VLQFH QR PDWWHU KRZ EURDG WKH SXOVH VSHFWUXP LV
way, leaving only the central spectral component. The disadvantage to narrow-

band 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).

il
Il

‘an

\’H

A -

Figure 35. Time domain.

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

includes all of the proprietary algorithms necessary to implement the spetral

nulling technique used with narrowband detection. 008 also controls the pilse
JHQHUDWRU V XVHG LQ WKH VA\VWHP DQGH®MIMRUPV SXO
Option 008 comes with two software components. One is a dynamic-link librar

(DLL) which acts as a “sub-routine”, and is needed for automated environnrgs.

7KH VHFRQG SRUWLRQ LV D 9LVXDO %DVLF 9%V DSSOLFD!'
9% DSSOLFDWLRQ LV XVHG IRU VWDQG DOKR@HKHEHQFK WR
and sends appropriate commands to the PNA and the pulse generator(s). The

9% DSSOLFDWLRQ LV DVVLIJQHG WR RQH RI WKH 31$jV PDF

See Table 1 in section 3 for a list of PNA Series network analyzers, their fre-
guency ranges, power and sensitivity. Refer to the PNA data sheet for addi-
WLRQDO VSHFLoFDWLRQV OLWHUDWXUH QXPEHU (1

For more detailed information regarding pulsed measurement capalities with

the microwave PNA refer to the Keysight Web sitezZZ NH\VLJKW FRP 0QG SQTC
and downloadthe 31$ 6HULHYV 0: 1HWZRUN $QDO\JHUV &RQoJXUD\
Pulsed Measurements literature number 5988-9833EN. Additional information

is also available in Application Note 1408-11, literature number 59890563EN,

and 3XOVHG $QWHQQD OHDVXUHPHQWYV 8VIiiepalurgl$ 1HWZRUN
number 5989-0221EN.
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PNA-L Series network analyzers

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

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

The PNA-L allows even wider IF bandwidth settings than the PNA and has
speed advantages over the PNA. It has slightly less sensitivity than the PNA
(refer to Table 1 in section 3 for a sensitivity comparison).

JRU DGGLWLRQDO LQIRUPDWLRQ DQG VSHHKHHEWYWLRQV Ul
literature number 5989-0514EN.

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

Option H11, IF access, Option 008, Pulsed-RF measurement capabiljitgnd Op-

WLRQ &RQ0JXUDEOH WHVW VHW DUH QRW DYDLODEOH
and cannot be upgraded to millimeter-wave frequencies. It also has no secity

features.

The ENA is the lowest cost solution.

JRU DGGLWLRQDO LQIRUPDWLRQ DQG VSHFHWFDWLRQV U!
literature number 5988-3780EN.

Sources

Figure 36. PSG sources.

Figure 37. MXG sources.

When selecting a transmit source for an antenna range, frequency range and
output power are the primary concerns. Future frequency requirements sbuld
also be considered. Keysight offers a variety of signal generators withifferent
frequency ranges and output power. Source frequency switching speed mus
also be considered for some applications. Keysight sources provide ffier-

ent switching speed capability, with options for setting times less tha 1 ms.
Depending on individual preference, select a transmit source from Tabl5. If
the system is to be used for measuring antennas in a pulsed mode of opera-
tion, Pulse modulation (Option UNU) or Narrow pulse modulation (Option UW)
must be ordered.
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Sources (continued)
Select a transmit source from the following table:

Table 5. Sources

+LJK SRZHU 2SWLRQ (4

Source JUHT X HQ F \Ouddi(dwer at Fmax at Fmax (typical)
36* DQDORJ VLJQDO JHQHUDWRUYV
( ' 250 kHz - 20 GHz G%P G%P
( ' 250 kHz - 32 GHz G%P G%P
( ' 250kHz-40GHz 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 JHQHUDWRUV
( ' 250 kHz - 20 GHz G%P G %IWA
( ' 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:
Z2ZZ NH\VLJKW FRP 0QG 1 $
ZZZ NH\VLJKW FRP 0QG 36*

Millimeter-wave test

For frequencies above 67 GHz, millimeter-wave test head modules are avail

able. These modules require the N5260A millimeter-wave controller ath the

internal source of the PNA. Select a source module from Table 6. Keysight and

Oleson Microwave Laboratory can offer millimeter-wave test heads in &ierent
FRQOJXUDWLRQV DOORZLQJ IRU GXDO WHMMN FR@M\QROV \
full s-parameter operation, depending on your needs. Contact your Kesight

sales engineer for additional details.

For data sheets and additional details visit:ZZZ NH\VLJKW FRP 0QG QD
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Frequency converters

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
microwave signal to an IF signal that can be measured by the PNA. The distrib-
uted frequency converter uses external mixers for microwave downconvsion.
These mixers can be located directly at the antenna under test. The frequency
of operation depends upon the frequency range of the external mixers seleed.

Features

— Allows mixers to be located at the antenna under test, minimizing RF cable loss
— Allows fundamental mixing to 18 GHz for best sensitivity
— Provides best rejection of unwanted spurious signals

Description

7KH % /2 ,) GLVWULEXWLRQ XQLW FRQWMPIS@WLI/2 VLIQD
LO drive 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

% XVHV D VHSDUDWH /2 DPSOLoHU IRU HDFK FKDQQHO
lation of 100 dB is achieved, minimizing signal leakage from the reference tde
test channel and improving the accuracy of the measurement. There are also IF
DPSOLoHUV ORFDWHG LQ WKH % ZKLFK VHUYH DV D S
UHGXFLQJ WKH RYHUDOO VA\VWHP QRLVH 0JXUH VLJQLOFD

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

$Q LQWHUQDO oOWHU LQ WKH UHIHUHQFH ,) FKDQQHO LV

low 20 MHz. This allows the proper IF signal to be passed for both PNA Option
014 and PNA Option H11.
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6SHFLOFDWLRQV

7DEOH % VSHFLOFDWLRQV
85309B Options 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\ Pobe®Uedtel JUHTXHQF\ PoDedlledel YUHTXHQ F\ Poep Ueel
q *+] ! G%P q *+] ! G%P q *+] ! G%P
q *+] ! G%P q *+] ! G %P LO Output Power (0 dBm Input)
q * 4] ! G%P q * 4] ! G%P q  *+] ! G%P
q  *+] ! G%P q  *+] ! G%P
LO Output Power (0 dBm Input) LO Output Power (0 dBm Input)
q 4] ! G%P q * 4] ! G%P
q *+] ! G%P q *+] ! G%P
q *+] ! G%P q * 4] ! 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/IF distribution unit and the RF loss of the cables will determine the magrium
allowable cable lengths. Maximum cable lengths can be calculated usig the
following equations:

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

Cable (85309B to mixers) length (meters) = (5,185309B — Bymixer)/(cable
loss/meter at frequency)
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J)LIXUH % H[WHUQDO PL[HU FRQoJXUDWLRQV

85309B options
% 6WDQGDUG B3URYLGHYV RQH WHVW FKDQQHO DQG

% 2SWLRQ $GGV RQH DGGLWLRQD® WHVW FKDQQ
FKDQQHOV DQG RQH UHIHUHQFH FKDQQHO
% 2SWLRQ $GGV WZR DGGLWLRQDJHM MAVHV WK D Q C
FKDQQHOV DQG RQH UHIHUHQFH FKDQQHO
% 2SWLRQ /RZ DQG KLJK IUHTXHQF\ EDQGV RQH
IUHTXHQF\ EDQG WR  *+] KLJK IUHTXHQI
WRWDO RI RQH WHVW FKDQQHO DQG RQH UH
% 2SWLRQ /IRZ DQG KLJK IUHTXHQF\ ERZQGV WZR
IUHTXHQF\ EDQG WR  *+] KLJK IUHTXHQ]

DGGLWLRQDO WHVW FKDQQHO 3URYLGHV D
RQH UHIHUHQFH FKDQQHO

% 2SWLRQ /IRZ DQG KLJK )UHTXHQF\ EDQGV WKU
2SWLRQ &O 5DFN PRXQW NLW ZLWKRXW KDQGOHYV
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 addanal
LO output power from the 85309B. Several special options that increase #h
output power of the 85309B are available. Refer to the 85309B-H30 sectiomi

this document.

Other information

&RQQHFWRUV W\SH 1 IHPDOH

(QYLURQPHQWDRSHUDWLQJ FRQGLWLRQV  WR i &

1RQ RSHUDWLQd FRVRGLW&E&RQWR UHODWLYH KXPLGLW\

Power consumption W R +1] RU 9%& 9%
PD[LPXP

"HLIKW NJ OE

Size PP LQ [ PP LQ + [ PP

Tt
Tt ez
¢ "o ™% o
v zS
EZe
T .
e — 8 Y Vvev !
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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
designed for use with the 85309B LO/IF distribution unit. Each antenna rage
should have one reference mixer (B model numbers) and one to three text
mixers (A model numbers). In conjunction with the 85309B, the mixers serve
to downconvert microwave frequencies to an IF signal for measurement by th
PNA network analyzer.

Features

The mixer modules are broadband with various operating frequencies whichra
designated by option number. The 85320A/B-H20 are low frequency mod-
ules that operate from 300 MHz to 3 GHz in fundamental mixing mode. The
85320A/B operate in fundamental mixing mode from 1 to 18 GHz and third-
harmonic mixing can be used for the frequency range of 6 to 26.5 GHz. The
85320A/B-H50 operates in fundamental mixing 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
the LO input and IF output onto a single coaxial connector, which is useful for
systems using a rotary joint.

L

Figure 42. 85320A test mixer.

85320B reference mixers

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

— ]

U

Figure 43. 85320B reference mixer.
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6SHFLOFDWLRQV

JUHTXHQF\ UDQJH

$ % + JXQGDPHQWDO PLI[30QNHZ BG 8Hz
$ % JXQGDPHQWDO PL[LQJ PRGH W R * 4
$ + )XQGDPHQWDO PL[LQJ PRGH WR *+]
$ + 7KLUG KDUPRQLF PRGH WR *+]
Maximum input levels
OD[LPXP '& YROWDJH DW LQSXW YROWYV
OD[LPXP VLIQDO OHYHO DW 5) RU /2 LQSXWYV G%P 2S
2SWLRQ +
Optimum input levels (when connected to 85309B LO/ IF Distribytion Unit
/12 LQSXW SRZHU WR G%P
5) LQSXW SRZHU qg G%»P
Table 9. LO signal power
Minimum Typical Maximum
LO frequency power power power
$ % + WR  *+] G%P G%P G%P
$ % WR *+] G%P G%P G%wP
$ % + WR *+] G%P G%P G%P
Table 10. Conversion loss
Frequency LO Typical Maximum
UDQJH harmonic loss loss
$ % + 300MHz 1 g G% qg G%
to 3 GHz
$ % 1to2 GHz 1 q G% q G%
2103 GHz 1 q G% q G%
3t05GHz 1 q G% g G%
WR *+] 1 q G% g G%
WR *+] 3 q G% q G%
WR *+] 3 q G% q G %
WR * 43 q G% q G%
$ % + WR *+]1 1 g G%
WR *+]13 qg G%
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6SHFLOFDWLRQV FRQWLQXHG

Connector types

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

All other connectors W\SH 1 IHPDOH
Environmental characteristics

2SHUDWLQJ FRQGLWLRQV WR i &
WR i& 2SWLRQ +
1RQ RSHUDWIEQJWR i & WR UHODWLYH KXPLGLW\
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
CHLIKW
$ + 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 panels.

Figure 45. N5281A frequency converter rear panel detail.

Description

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

set is used with the Keysight N5242A 2-port or 4-port PNA-X network analyze

and a N5264A measurement receiver. It can be operated with other microwav

accessories (couplers, power splitters). The N5280/1A provides a cwenient

PHDQV RI FXVWRPL]LQJ D WHVW FRQOJXUDWUIR@ IRU D YD
frequency range of 10 MHz to 26.5 GHz and 10 MHz to 50.0 GHz, respectively.

Features

— Four measurement inputs
- ([FHSWLRQDO ORZ QRLVH pRRU ZLWK IXQGDPHQWDO PL
— Wide IF frequency, 0.007 to 20 MHz (with jumper) or 0.007 to 1.5 GHz
(without jumper)
— N5281A IF frequency 7 MHz

€ P out

< LPin

= Max BW

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
+HLIJKW FP LQ
:LGWK FP LQ
'"HSWK FP LQ

Table 11. N5280/1A frequency range and connectors

Port JUHTXHQF\ UDQJH Connectors

5) SRUW WR *+] WR * 4] PP
/12 SRUW W R *+] W R * 4] PP
) SRUW WR 0+] ZLWKG6GM3PEHGEOS 0+]

WR *+] ZLWKIRXZXW MXPSHU

Table 12. N5280/1A maximum power levels

RF maximum input levels

5) SRUW G%P G%P
/IR SRUW G%P G%P
IF output level at max RF input at 0.1 dB typical compression
3RUWYV $ ' 0+] oOOWHU SRUW g G»P
BRUWV $ ' OD[LPXP EDQGZLGWK g G%P

1 $ 1 $ DW G% W\SLFDO g G%P
,) FRPSUHVVLRQ

Table 13. N5280/1A RF receiver tracking

5) SRUW PDJQLWXGH WUDFNLQJ

JUHTXHQF\ 9DOXH
10 MHz to 20 GHz ce G% o G%
20 MHz to 22 GHz (0] G% e G% WR *+]
0+] WR *+] (o] G% ce G% WR *+]

Table 14. N5280/1A port match

RF port match

JUHTXHQF\ 9DOXH
10 MHz to 500 GHz qg G%
500 MHz to 10 GHz g G%
10 GHz to 20 GHz qg G%
20 GHz to 30 GHz g G%
30 GHz to 50 GHz qg G%
LO Port Match
0+] WR *+] qg G%
500 MHz to 10 GHz QD
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Figure 48. N5280A block diagram (Option 001)
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Figure 49. N5281A block diagram (Standard 700)

Figure 50. N5281A block diagram (Option 001)
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83020A

210 26.5 GHz
83018A
210 26.5 GHz
83017A
83006A 0.5 to0 26.5 GHz
0.01 to 26.5 GHz
83050A
2 to 50 GHz
83051A

0.045 to 50 GHz

87415A
2 t08 GHz

Amplifiers

JLIXUH $PSOLoOHUYV

.H\VLIKW 7THFKQRORJLHYVY ,QF KDV D YDULHQW RQDPSOLOI
DQWHQQD DQG 5&6 UDQJHYV 7KHVH DPSOLoHUV DUH VPDO
gain and output power. An external power supply is required for these ampli-
oHUV G5HIHU WR .H$VBHKMHY OLFURZDYH 6)\MaaHP $PSOLOHL
WXUH QXPEHU ( IRU FRPSOHWH LQIRURPDWRRQ RQ LC
.HA\VLIKW $ 7HFKQ L R&dur2 Murbey 80971358E, . H\VLJIKW

$ 'DWD 6 Ktétdturé number 5091-3661E.

64



7DEOH $PSOLOHU VSHFLOFDWLRQV
Connee
Output power Output power  Gain Noise Detectof RF tors
Frequency at Py5¢ at Pgg (dB) 0JXUH output/dc bias (input/
Model (GHz) (dBm/mWw) (dBm/mW) (min) (min) (dB) (typ) connector (nom) output)
$ WR W\S WR W R 20 13 to 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 13 to 20 GHz | DW P$
W\S WR q <l qg 9
*+] G®BP 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 qg 9
*+] WR *+] *+] D W P$
GHz
$ WR PLQ WR WR 30to 10to <HV %1& 9 DW $
20 GHz 20 GHz 20 GHz 20 GHz | PP |
q <l WR 27to 13 to qg 9
G%P PLQ 4] *+] DW P$
q <| GHz
mw mih
I *+]
$ 2t050 PLQ WR *+]WR 23 6to No 9 PP |
q <l G%P40 GHz * 4] DW P$
q <« PZ WR 10to q 9
I *+] 50GHz 50 GHz D W P$
$ WR PLQ WR 23+] 12 to No 9 PP |
50 PLQ WR *+] 2 GHz DW P$
PLQ WR *+] 6 to q 9
PLQ WR *+] *+] DW P$
10 to
50 GHz
$ WR W\S 22 min WR No 9 1 1
PD[ *+] DW P $N (m)
to 3 GHz
$ WR W\S 25 13 No 9 60% |
DW P$

1
2.
3.

$

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

/E f=1(GHz)-20
/E f=1(GHz) - 40

PHWHU SRZHU FDEOH ZLWK D FRQQHFWRU RQ RQHHB Q@G \WR ® @0 W SOUBMNURKQ W K
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Recommended power supplies

7KH $ LV WKH UHFRPPHQGHG SRZHU VXSSO\ IRU WKH
DOO RWKHU DPSOLoHUV WKH UHFRPPHQGHG SRZHU VXSS
SRZHU FDEOH ZLWK FRQQHFWRUV WR FRQQHFW EHWZHHQ
provided with all power supplies.

7DEOH 3RZHU VXSSO\ VSHFLoFDWLRQV

ac imput voltage dc output (nom) Output power Sizew (H,W,D)
$ WR 9% & 9 DW $ g 9 DW P$ : 5, 14, 176 mm
50/60 Hz LQ
$ WR 9% & 9 DW $ g 9 DW P:$PD [ PP
50/60 Hz 9 DW $ q 9 DW P$ LQ
7KH @ 9 RXWSXW LV GHVLIJQHG WR SRZHU WKH ZH WERE DG G LRAXWRSOD PIPQ@ ElHoKVHG WR SR

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 test
Note: The 853318 and 853328 do not channels quickly. These high-performance PIN switches have 90 dB of isdian,
contain a switch control unit. If your low loss, and a 45 MHz to 50 GHz bandwidth. They are absorptive, providing

VIVWHP LV FRQOJXUHG ZLWK DQ- o -
multiple channel controller, the switch a good impedance match, which is key to achieving accurate measurements.
control unit must be ordered separately ~ The switches are small in size and weather resistant. Figure 52 shows a typic
(Keysight part number 85331-60061) FRQOJXUDWLRQ ZLWK WKH 3,1 VZLWFKHV FRQQHFWHG WR
Source Antenna
y  antenna under test
Switch
control unit PIN switch PIN switch control uni

From transmit source

To receiver

JLIXUH $ W\SLFDO PXOWLSOH FKDQRH®QRPIRWDWORQUHTXHQF\ VI\VWH
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$SSOLFDWLRQ pH[LELOLW\
)DU 0o0HOG DQWHQQD PHDVXUHPHQWYV

These products are ideally suited for antennas with multiple test ports, or
applications that require measuring the co- and cross-polarization esponse.
One PIN switch can switch transmit polarization, and a second PIN switch ¢a
switch between the separate test ports of the antenna. With this technique, tie
co- and cross-polarization response of each test port can be measured in om
rotation of the antenna.

1HDU oHOG DQWHQQD PHDVXUHPHQWYV

JRU QHDU oHOG DSSOLFDWLRQV ERWK WWH RRDQQG FUR\
antenna can be measured at multiple frequencies in a single scan across the

antenna. For the dual polarized response, a PIN switch can be used to rapidly

switch between the two probe polarizations.

Radar cross-section measurements

For Radar cross-section (RCS) applications, the ability to rapidly sich trans-
mit and receive polarization allows full polarimetric RCS measuremss to be
made quickly and easily.

&RPSOH[ VZLWFK FRQo0JXUDWLRQV

&RPSOH[ 3,1 VZLWFK WUHHYV ZLWK PXOWLSOHIRMWSXWV F
VKRZV FRQFHSWXDOO\ KRZ PXOWLSOH 3,1 VZLWFKHV FL
rations such as these are used in making phased-array antenna measuremen

85331B/2B-201
Switch control unit

el R

Multiple channel controller

YLIXUH (IDPSOH 3 7 VZLWFK FRQ0JXUDWILRBRPEROWMQXPWHG IURP PRG
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6ZLWFK VSHFLOoFDWLRQV

7DEOH % VSHFLOFDWLRQV
Model Frequency ON S21 OFF S21 OFF S220N S22 ON S11 Max power
number UDQJH (db) (db) (db) (db) (db) (dBm)
(GHz)
% WRq q q q q
37 q q q q q
WR ¢ q q q q
WR q q q q q
WR
% WRq q q q q
37 q q q q q
WR ¢ q q q q
WR q q q q q
WR
D :
O C
\ j
1

YLIXUH

6ZLWFK SRUW PDWFK GHoQLWLRQV IRU VZLWFK RQ RIl VWDWH\

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.CLACG60.
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Note: Keysight channel partners can provide
the control, interface and timing re-
quired for these PIN switches.

Drive levels

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

7R WXUQ 21 D SRUW VXSSO\ D gq 9'& o 9 ELDV YROWD
Current is approximately 41 mA.
7R WXUQ 2)) D SRUW VXSSO\ D 9'& e 9 ELDV YROW

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
all ports off.

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)
3LQ &RPPRQ JURXQG 9'&

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

TEMPETAUIE ...eeeiiiieeiiii e ~20to 55 °C (-4 to 131 °F)

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

TEMPETrature ......ooeeeiiiiieieee e =401t0 70 °C (—40 to 158 °F)

Humidity ....oooooviiiiiiiiieeees 5to 95% at 65 °C or less (non-condensing)
Power

Supplied by external controller
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Measurement automation

Keysight's PNA network analyzers provide several interface methedor auto-
mating antenna measurements. Applications can be run using external coput-
ers or controllers. User loaded applications can be executed directly &m the
PNA's internal Microsoft Operating System. Measurement automatioallows
the user to quickly and easily control the PNA for operations such as frequernc
sweeps and making antenna pattern measurements.

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

There are two methods available to remotely control the PNA: Component
object model (COM) and Standard Commands for Programmable Instrumenta-
tion (SCPI). The COM protocol requires a LAN connection. SCPI protocol cae b
used directly over GPIB or you can use the Standard Instrument Control Librg
(SICL) I/O libraries with a LAN connection.

COM uses a binary protocol, allowing the user to directly invoke a PNA featar
7KLV LV PRUH HIoFLHQW WKDQ 6&3, D WH[W EDVHG LQVW
cally executes faster than SCPI and is generally easier to use.

:LWK 6&3, D WH[W VWULQJ LV VHQW WR WKH 31$ WKH 31¢%
FRGH WKH WH[W VWULQJ WR GHWHUPLQH WKDW WKH XVH!
tion, then the parser calls the routine to get the information.

With either COM or SCPI, the best throughput is attained by using the PNA'’s
internal 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
performance.

JRU DGGLWLRQDO LQIRUPDWLRQ UHIHU WRGVWKKE1$ LQWH
0OH IBRP NH\VLJKW F R.RAddioGal EQNYDCOM information

can be found inApplication Note 1408-13, Keysight literature number 5980-

2666EN.

Customers can either develop their own software or work with one of Keysigh

Technologies’ channel partners to develop the code. Keysight channel ptners
have software available for PNA drivers.
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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 that
the data can no longer be retrieved using the standard interfaces on the insu-
ment. Clearing is typically used when the instrument is to remain in an envim-
ment with an acceptable level of protection.

Sanitization

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

be recovered using any known technology. Instrument sanitization is tyipally

required when an instrument is moved from a secure to a non-secure environ-

ment such as when it is returned to the factory for calibration. (The instrurant

LV GHFODVVLOHG .H\VLIJKW PHPRU\ VDQUHWGLIPWLRQ SURI
FXVWRPHUVY ZKR QHHG WR PHHW WKH UHTXLUHPHQWYV VSI
Security Service (DSS). These requirements are outlined inth&k EOHDULQJ DQG
Sanitization Matrix” issued by the Cognizant Security Agency (CSA) and refer-

encedin IDWLRQDO ,QGXVWULDO 6HFXULWNISPORYDODP 2SHUDW
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 a secure environment such as is the case when the instrument is returned

IRU FDOLEUDWLRQ 'HFODVVLOFDWLRQ ®URHHBWUREY ZLOC
DQG RU PHPRU\ UHPRYDO .H\WLJKW GHFODQHGIWRWLRQ ¢S
PHHW WKH UHTXLUHPHQWY VSHFLoHG E\ WKH '66 1,6320 V
5220.22M chapter 8).
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PNA Series memory

This section contains information on the types of memory available in you
PNA. It explains the size of memory, how it is used, its location, volatilityand
the sanitization procedure.

Table 18.
:ULWDEOH GDatd ke@aihed Data Location in
normal when powered input instrument and Sanitization
Memory type operation? Off? Purpose/contents  method remarks procedure
PDLQ PHPRHMY no JLUPZDUH R S25HW WER8 ERDUG &\FOH SRZH
6'5%0 PHPRU\ VIVWHP QRW
user)
KDUG GLVNHGULYH \HV 8VHU oOHV IBYHOXVDYHIBRYDEOH IURP

FDOLEUDWLR®WWIRGUHDU SDQHO
LQVWUXPHQW VWDWHYV

((3520 No Yes ,QVWUXPHQWDFWRULRw 3
LQIRUPDWLRQ XXKR UL\BHG 0V
VHULDO QXPRefsdnnel FRQWDLQHG RQ
LQVWDOOHG RQO\ PRVW 3& %RDUGYV
options, correction
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
clearing and sanitization procedure is more than trivial such as rebootig your
instrument.

Table 19.

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

OHPRU\ VDQLWL]DWLRQ 5HPRYH KDUG GLVN GULYH DC(
KDUG GLVN GULYH 6HH WKH 31$%$ 6HUYLFH

OHPRU\ UHPRYBBPRYH KDUG GLVN GULYH
ULWH SURWHFRMALQJ
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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
and printouts. To set security levels from the PNA menu, click System, then
Security. When the security level is set to Low or High, frequency informatiois
blanked from the following:

— 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 security 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
you'll be 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 allowemote
access by controlling physical access to the 1/O ports. The I/O ports must be
controlled because they provide access to all user settings, user stateand the
display image.

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

The LAN port provides the following services, common to all Windows-bas
computers, which can be selectively disabled:

— http

— ftp

— sockets

— telnet

There is also a ‘ping’ service, which cannot be selectively disabled. Thisakes
it possible to discover IP addresses of connected instruments and allowsoy

to query 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 KDYH 31% VS
hard disk drive. When replacing a hard disk drive, in order to achieve speci-

OoHG SHUIRUPDQFH WKH 31% VSHFLoOF ocOHV PXVW EH FRSI
7KHVH oOHV DOO EHJLQ ZLWK P[FDOoOHVB DQG DUH ORFIL
C:\Program Files\Keysight\Network Analyzer.

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

1. When a new PNA is received, or if this step has not yet been done, copy
O0OHV WKDW EHJLQ ZLWK kP[FDOOOHVB k IURP WKH KDU
This disk should be maintained in a non-secure area.

2.3 XUFKDVH WKH DSSURSULDWH VSDUH KDUG GULYH DQG
Clearly 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.

5,1 QRW SUHYLRXVO\ GRQH FRS\ WKH P[FDOOOHV IURP V
cured hard drive into the directory listed above.

Perform the following procedure when the PNA needs to be returned to the se-

cure area. Any servicing of the PNA may include the regeneration of correion

constants. Most of these are contained in the onboard EEPROMS, so no action

LV QHFHVVDU\ 7KH RQO\ HIFHSWLRQ LV ZLWK WKH P[FDO

1,1 WKH 31% ZDV VHQW RXW IRU VHUYLFLQJ FKHFN WR V
KDYH EHHQ XSGDWHG FKHFN WKH ODVW PRGLoHG GDW
0OHV VKRXOG EH FRSLHG WR D pRSS\ GLVN VR WKDW W
secured hard drive.

2. Remove the unsecured hard drive, transport the PNA to the secure area,
and replace he hard drive with the secure version.

3.,| WKH P[FDOoOHYVY KDYH FKDQJHG FRS\ DOO QHZ oOHV
the directory. C:\Program Files\Keysight\Network Analyzer

Note: Keysight maintains a security page
for all instruments at
ZZZ NH\VLJKW FRP 0QG VHFXULW\
9LVLW WKLV VLWH IRU FXUUHQW LQIRUPDWLRQ

on security issues.
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Appendix 2:

How to select

PNA Series

(PNA/ PNA-X) IF BW
with performance
comparable to 8510

$YHUDJLQJ RQ DQ LV VLPLODU WR WKH ,) %: oOWHULQ
D '63 oOWHU 7KH ,) %: RI WKH 31$%$ LV VLPLODU WR SRLQW
Increasing the averaging factor of the 8510 reduces the noise level. Each pdin

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 averag-

ing depending on many factors including the hardware and software setup. ®

the PNA, you always want to use IF BW reduction instead of trace averaging

because it is faster.

W LV GLIoOFXOW WR HDVLO\ VHH KRZ 31% ,) %: DQG DY
LV HVSHFLDOO\ GLIOFXOW WR VHH EHFDXVHHWKRDOV G\QD
RIl TXLFNHU WKDQ WKH 31%$ DQG WKH DQG 31%$ GHoQH
pRRU RQ LV VSHFLoOHG DV SHDN QRLVH RQ 31% LW LV
pRRU 7KH GLIIHUHQFH LV G% 6R \RX KDYH WR LPSUR"®
10.4 dB to compare it to PNA values. It is easiest to simply measure and adjust.

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

1. Measure 8510 noise level
2. Determine Equivalent PNA IF BW
(Adjust PNA IF BW to match 8510 noise level)

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.
Set reference value = marker.
. Select single sweep. Continue when sweep is complete.

Adjust reference value until noise envelope is centered on screen.
. Adjust scale until noise spreads across 6 grid lines.
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.

XTI STQ 0 00T

3._

2. Determine equivalent PNA IF BW

Bl Set PNA up for desired measurement.
D TUED CATDPATION OFF.
oSSR RRTRR Place marker at desired point.
o USROS Select log mag.

Set center frequency = marker.
Set span to 0 Hz.
.............. Set 801 points.
....................................... Turn trace statistics on.
..... Read rms noise (Std. Dev.) from marker data.
Adjust PNA IF BW until

Std. Dev. = Average TN (from step 1m).
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Appendix 3: Connect the PNA-X, PNA or PNA-L to PSG, ESG, or MXG source as shown in

+ R Z W R F R Q o) J XF'@JrHS?. ‘Eﬂe is a LAN or GPIB interface available on the rear of the instru-

ment to connecC¥kexternal sources. Below is an example setup for the GPIB

external source for use interface.
with a PNA Series

e

YLIXUH &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\VW
&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 QHHGV WR EH L

7KH ([WHUQDO 6RXUFH &RQ0JXUDWLRQ GLDORJXH ERJ[ ZLC

c) Select Add to add another source.

) e From the Modify Source dialogue box:
................................................................................. i).Type in source name.

if) Select source type from drop-down menu.
iii). Select OK.
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H JURP WKH ([WHUQDO 6RXUFH &RQo0JXUDWLRQ GLDOR
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.
................................................................................................ iii). Select OK.

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

9HULI\ RSHUDWLRQ

a) Go to Frequency Offset dialog box and you should see
the external source listed.
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