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Before Running the Performance Tests

Before Running the Performance Tests

Before you run the performance tests, you must do the following:

Install the test software, page 5.
Verify that you are running Internet Explorer version 4.0 or later.

Verify that you have installed the Agilent 89600 VSA software version 5.00 or greater and the
associate I/0O libraries. If you have a previous version of the software installed, you will get an
error message (see page 78) when you try to run the performance tests.

Ensure that you have configured the VXI measurement hardware correctly in the 89600 VSA
Select Hardware dialog box for both the Vector Signal Analyzer and the Spectrum Analyzer
applications. This means that you have specified the correct modules for ADC 1, ADC 2,
Tuner 1, Tuner 2, Input 1, and Input 2.

Fill in the Device Under Test information, page 7.

(Optional) Fill in the Exec Settings information. The information is provided for your
convenience, but is not required for running the tests.

Complete the Test System Device table, page 8.

Calibrate test equipment as required. This may involve running one of three calibration
procedures included under Test Procedures, page 10.

Installing the Test Software

Run the program “89600PerformanceTestSetup.exe”. We recommend that you install the
software in the default directory (C:\Program Files\Agilent\Exec).




Before Running the Performance Tests

Exec 3 Test Software

The Exec 3 menus are documented in a PDF file accessible from Help in the Exec 3 menu
bar.

@) Exec3 M=l

File Model Family Dut Settings Tools Help
F| epeat————————————
<[] <22f () 00 e | {bedied Run

tead | [Pausd| | Bun ]| Mead | Test All I +P| I +T| I +M| %
Test Procedure Test Wiew
IPerformance ﬂ Fesults ’75‘ A Marg © Fail € Selected ‘ ﬂl

2] Performance Procedure [N [Time [PassF|Test [ Measurement [Datapairt [*alue [spec [

[ (2 Auto Calibrate
r--(7) Residual Fesponses
2 Inputhcise

%) InputySiwR

2 Intermod Diistartion
%) Hamnonic Distortion
(7 Sideband Spurs

71 Phase Moise

7 Amplitude Linearity

® Intermnal Frequency Ref K
() Amplitude Accurany | FmmmTmm Tt mTmm oo oooooooooioooooooooooooooooooooooo--
[89610A, |Ready 4

Test Results

Test results are displayed in the right side of the window. You can recall previous tests
results by clicking File, Open Test Results and browsing to the desired .CSV file.

The faces next to the procedure names in the left side of the window indicate pass/fail
results. A green, smiling face indicates pass; a red, frowning face indicates fail.

@) Exec3 =] 3

File Model Family Dut  Settings Tool: Help
Fepeat
! 0 T
Test Frocedure Test Wie
[Pertormance =] PResults (G‘ MIC Marg © Fail © Selected ‘ Clear |
i re N [Time [Pass/F]Test [Measurement [Datapoint_[Walue [Spec [t |
170 [ Jun12 | Pasz | Amplitude  Ch=1; Center=10mMHz; Step 0.0011dB | +0.1000 dB
@ Residual Responses 171 |Jun12 | Pass | Linearty | Span=5kHz: Step 0.0016 dB dB
& InpuNoise 172 Jun 12 Pass Plange-Dufim. Step 00016 dB B
& Inpub/SiwR 173 Jun 12 Pass - Step -0.0033dB | +0.1500 dB
& Intermod Distortion 174 | Jun 12 | Pass Step 0.0536 dB dB
Harmonic: Distortion 175 [ Jun12 | Pass Step 0.1869dE | +0.2000 dB
. Sideband Spurs 176 | Jun12 | Pass Step -0.0617 dB dB
e Fhase Moise 177 | Jun12 Pasz  |Intemal | Frequency Ref=10MHz -0.3041 Hz  +3.1000 Hz
& Amplitude Linearity Mﬂ
e Intemal Frequency Ref D
@ Amplitude Azcuracy FTTTTTTTTTTm T o oo oSS oooooooooooooooooooooooooooooooooooooooes
| 896404 |Ready 4




Before Running the Performance Tests

Device Under Test Information

1. Click Dut in the menu bar and fill in the Device Under Test information.

. Device Under Test [ %]

Model: |896104

Lelle

Serial Mumber: |US12340000

Awvailable D: ][

Mainframe: |E8403‘5« j
Input: |SSBDBA =
Tuner: I j
ADC: [F14364/8 =

Ok Cancel

2. Select the model from a pull-down menu.

3. Enter either a serial number or Available ID to identify the specific analyzer you are testing.
The Available ID can be any name or number you use to specify the analyzer.

4. Select the hardware configuration to be tested.




Before Running the Performance Tests

Test System Devices

For each device in your test system, specify True in the Present column and enter the
GPIB address (if any) in the format shown in the window below. The window lists all the
test equipment listed in the Recommended Test Equipment table for the model to be
tested (page 12).

. Test System Devices M= 3
Mame: I Id:l [}S Cal Interval [da_l,ls]:l
Mame Description Present | Address [ Maintenane| Manufacture| Model = |
HP8EE34 | Signal Generator Falzse GPIBO:19:IMSTR Agilent Tect 8EE3A
HPE7E3E | Metwork Analpzer Falzse GPIED: MSTR Agilent Teck 8753E
E4433B Signal Generator Falzse GPIBO:12:IMSTR Agilent Teck E4433E
HP117134 | Attenuator/Switch Dr| Falze GPIBO:03:IMSTR Agilent Teck 11713
HP531 344, | Universal Counter Falzse GPIBO:11:IMSTR Agilent Teck 531314
HPE4419 | Power Meter Falzse GPIBO:13:IMSTR Agilent Teck E4415%
Sensord | Power Senzor Cha | True Agilent Tect 84824
Sensor B Power Sengor ChB | True Agilent Tect 84824
8h0328 Calibration kit True Agilent Teck 85032E
84945 1dB Step Attenuator | True Agilent Tect 84945
84965 10dE Step Attenuatol| True Agilent Tect 84966
8494H 1dB Step Attenuator | Falze Agilent Teck 8434H &
| _'l_I

Save |




Before Running the Performance Tests

Test Procedures
You specify which procedures to run by selecting from the Run menu.

Run
All

Run AT estz in Procedure
Re-run only Marg/F ailed
Run anly what you select

You can also specify under what circumstances the tests should stop.

Stop on Mone

Stop an Error

Stop an Fail, Erar

Stop an Marginal, Fail, Error
Stop an All




Before Running the Performance Tests

Calibrate Test Equipment

Besides the Performance Verification tests, the software also includes two calibration
procedures. To choose one of the calibration procedures, click the arrow below the Test
Procedure heading and select from the menu.

Test Frocedure

Performance

M etk Analyzer CAL
Attenuator Cal

If you will be running a full set of performance verification tests, you should perform both
of these calibration procedures before running the performance tests. If you will be
running only individual tests, the instructions later in this chapter for each test will tell
you if calibration is required before you run the test.

Network Analyzer Cal

The following figure shows you how to setup for the network analyzer calibration. To run
the test, select Network Analyzer Cal from the menu, then click Run and follow the
instructions in the software.

8753E Network Analyzer

Cable termination:

1. open
2. short
3. load
Port 1 Port 2
R )
gy &
Tmmm to ”tyrze |
N'Adapter  ~
N to Nm/ Type N Cable
Adapter

10



Attenuator Cal

Before Running the Performance Tests

To run this test, select Attenuator Cal from the menu, then click Run. Follow the
instructions, filling in the Attenuator Calibration Form shown below.

|ﬁ] Attenuator Comrection Ermror [ %]

dB Steps | dB Error &1 0kMHz

Enter 10dB Step Attenuator Correction
Error from the Cal D ata Report for each
dB Step above. Thiz data should be
updated each time when the Step
Altenuator is re-calibrated. Enter the
calibration due date below far this
10dB Step Attenuator in mm/dd Ay,
Model Mumber and Serial Mumber.

Calibration Due Date: I_.-"_.-"
Model Murnber: I
Serial Mumber: I

11



Recommended Test Equipment

Recommended Test Equipment

Instrument

Equipment Specifications
Input/Output Impedance: 50 Q

Recommended
Model

Signal Sources

6 GHz Signal Generator

Frequency: 10 MHz to 6 GHz
Amplitude range: -40 to +13 dBm
Amplitude resolution: .01 dB
Spurious: <-90 dBc, <40 MHz
Spurious: <-78 dBc, <6 GHz
SWR: <2.0

8665B

Synthesized Signal
Generator

Frequency: 500 kHz to 3 GHz
Amplitude range: -40 to +16 dBm
Amplitude resolution: 0.1 dB
Harmonic level: <-30 dBc
Spurious: <-90 dBc, <40 MHz
Spurious: <-78 dBc, <2.56 GHz
SWR: <1.5
Frequency Reference Out: 10 MHz

Amplitude: ~7 dBm

SSB Phase Noise:

<-140 dBc/Hz at 100,1 k, 10MHz

offsets
RF: 1 GHz SSB Phase Noise:

<-109 dBc/Hz at 20 kHz

<-122 dBc/Hz at 100 kHz offset
External Reference Input

8663A

Digital Signal Generator

Frequency: 500kHz to 3 GHz

Amplitude range: -31 dBm to +16 dBm
Amplitude resolution: 0.02 dB

Ability to generate 10 MHz Random Gaussian
Noise from 500kHz to 40 MHz

Harmonics: <30 dBc, <7 dBm
Non-Harmonics: <-65 dBc, >1 MHz offset
SWR: <1.3 at 2GHz, <1.4 at 3 GHz

External Reference Input

E4433B
Options UND, UNB

Alternates:

ESG-D or

ESG-DP series
(E443xB)

with Options UND,
UNB

12




Recommended Test Equipment

Analyzers
Network Analyzer Frequency Range: 250Hz to 6 GHz 8753ES
Dynamic Range (varies): <105 dBc Option 002
Option 006: 6 GHz extension to the frequency Option 006
range Alternates:
8753E/D
Option 002
Option 006
50 Q Calibration Kit Type N for network Analyzer 85032B Option 001
Option 001: Deletes the four 7 mm to Type N adapters
Counters
Universal Counter Frequency: 10 MHz 53132A
Gate time: 10 seconds Alternate:
53131A
Meters
Power Meter Dual Channel E4419B
Absolute Accuracy: +0.5% .
Power Reference Accuracy: £0.9% Alternate:
T E4419A
Power Sensor Frequency Range: 10 MHz to 6 GHz E9301A
2 Amplitude Range: -30 to +20 dBm
SWR (varies): <1.1 10 MHz to 2 GHz
<1.152GHz to 6 GHz
Standards
Frequency Standard Frequency: 10 MHz 5071A
Accuracy: <+1x10710
Including initial accuracy, drift, and
environmental for 30 days.
Attenuators
1 dB Step Attenuator Frequency Range: DC to 3 GHz 8494G
Range: 0 to 11 dB Option 001
Accuracy: Characterized by standards lab to Alternate:
+0.01 dB 8494H
Calibrated at 10 MHz
SWR: <1.2
10 dB Step Attenuator Frequency Range: DC to 4 GHz 8496G
Range 0 to 110 dB Option 001
Accuracy: Characterized by standards lab to: Alternates:
+0.005 + 0.0052/10 dB step ’
; 8496H
Calibrated at 10 MHz 8495G/H
SWR: <1.2
Attenuator Driver Compatible with the 8496G/H and 8494G/H step | 11713A
attenuators

13



Recommended Test Equipment

Attenuator Interconnect | Type N 11716A
Kit For the 8496G and 8494G step attenuators
Fixed Attenuators SWR: <£1.2, <6 GHz 8491A
Type N(m,f) Options 006, 020
Type N Option Attenuation
006 6 dB
020 20 dB
Terminations
50 Q Termination (2) Frequency: DC to 40 MHz Mini-Circuits #
SWR: <1.04, <40 MHz BTRM-50
BNC(m) Alternate:
11048C
50 Q Termination (2) Frequency: DC to 6 GHz 909A Option 012
Type N(m)
Miscellaneous
Devices
Power splitter Frequency: DC to 6 GHz 11667A
Insertion Loss: 6to 7 dB, <3 GHz
SWR: <1.1 10 MHz to 2 GHz
<1.3 2 GHz to 3 GHz
Directional Bridge Frequency Range: 500 kHz to 6 GHz 86205A
Directivity: 30 dB, <56 MHz Alternate:
40 dB, 5 MHz to 2 GHz 36207A (t;) 3 GHz)
VSWR: £1.15, <2 GHz
Coupling: 16 dB, <2 GHz (nominal)
Type N(f)
Cables
Type N Precision Type N(m), 62 cm (24 in) 11500C
3)
BNC - 4ft 50 Q Coax BNC(m) Cable 8120-1840
122 cm (48 in) Alternate:
10503A
BNC - 1ft 50 Q Coax BNC(m) Cable 8120-1838
@ 30 cm (12 in)

14




Recommended Test Equipment

Filters Impedance 50 Q
14 MHz LPF Pass: 13.3 MHz TTE P # J77-14M-
Rejection: >60 dB, > 23.8 MHz 50-65A
SMA(H) Alternate:
Allen Avionics ©
#F2146
27.8 MHz LPF Pass: 16.9, 17.7, 19.9 MHz 0955-1007
Rejection: >50 dB, >33 MHz
SMA(f) Alternates:
Allen Avionics ©
#F2146
RLC ¢ # L-2583A
RLC 9# L-2075A
TTE P # J77-20M-
50-65A
50 MHz LPF Pass: 39.9 MHz 0955-0306
Rejection: >55 dB, >72 MHz Alternate:
BNC(m) to BNC(f) Allen Avionics ©
#F3381
117 MHz LPF Pass: 67.9, 85.9 MHz Allen Avionics €
Rejection: >50 dB, >130 MHz #F3713
1.0 GHz LPF Pass: 982.9 to 1018.2 MHz 0955-0487
Rejections: >50 dB, >1.8 GHz .
SMA(f) Alternates:
TTE P # LCY-
1200M-50-2A
RLC 9 # F-10-1000
Adapters
N(m) to N(m) 1250-1475
N(f) to N(f) 1250-1472
Type N(m) to BNC(f) 1250-0082
APC-7 to Type N(m) 7 mm to Type N 11525A
Type N(m) to BNC(f) 1250-1476
©))
Type N(f) to BNC(m) 1250-1477
@

15




Recommended Test Equipment

Controller
Computer IBM compatible PC
300 MHz Pentium or AMD-K6 CPU
MS Windows NT 4.0 (Service Pack 5 or greater
required), or Windows 2000
At least 192 MB RAM (256 MB recommended
4 MB video RAM (8 MB recommended)
Hard Drive with 200 MB available space
CD-ROM drive
3.5 inch floppy disk
800x600 Minimum monitor resolution
Accessories
IEEE 488 Interface Card | High-performance GP-IB with: 82341D
Agilent-VISA 1.2 € or greater or )
NI-VISA 1.2 for greater Alternate:
’ National P/N AT-
GPIB/TNT
IEEE 1394 Interface Compliant with IEEE 2394-1995, P1394a and SIIG 1394 FireWire,
Card OHCI 1.0 standards Model # NN-
PCMO012
VST Technologies
FireWire CardBus
Card, Model #
FWCBC
Evergreen
Technologies
fireLINE
CardBus/PCMCIA
Card

Software

Performance Verification for the 89610A,
89640A

a.Mini-Circuits
b.TTE Filters
c.Allen Avionic, Inc.
d.RLC Electronics
e.Agilent-VISA

f.National Instruments NI-VISA

16




Recommended Test Equipment

Contact Information

Item

Contact

A Mini-Circuits

Mini-Circuits, http:/www.minicircuits.com
US Contact: P.O. Box 7128 Brauson, MO (800) 654-7949
FAX (417) 335-5945

b TR Filters

TTE Inc., http://www.tte.com
US Contact: 116562 W Olympic Blvd, Los Angeles, CA 90064-0142 U.S.A.
(310) 478-8224 FAX (310) 445-2791

€ Allen Avionics Filters

Allen Avionic, Inc., http://www.allenavionics.com
US Contact: 224 East Second St. Mineola, N.Y. 11501 (516) 248-8080 FAX (516)
747-6724

d RLC Electronics, Inc.

RLC Electronics, Inc., http://www.rlcelectronics.com
83 Radio Circle, MT. Kisco, NewYork 10549 (914) 1334 FAX (914) 241-1753

€ Agilent-VISA

http://www.agilent.com

t National Instruments
NI-VISA

http://www.natinst.com/gpib/gpib_dl.htm

17



89610A Tests

Note

89610A Tests

The input module shown in all test setups is the 89606A. The 89606B
shown here has an Ext Ref In connector (1) at the bottom of the
module, and the three Ext Ref Out connectors (2) are moved up on
the module front panel.

* i

18



89610A Tests

Running the Program

Click Start, Program Files, Agilent 89600 VSA, Performance Tests.

Perform the activities under Before Running the Procedures (page 5).

Click the Run button.

Connect test equipment as instructed, referring to the figures on the following pages.

The 89610A performance test includes the following procedures:

Auto Calibrate

Residual Response

Noise

Input VSWR

Channel Match (for 2-channel analyzers only)
Intermodulation Distortion
Harmonic Distortion
Sideband Spurs

Phase Noise

Amplitude Linearity
Frequency Accuracy

Amplitude Accuracy

Test Duration

The 89610A procedures require approximately 1.5 hours.

19



89610A Tests

89610A Auto Calibrate

No test equipment is required for this procedure.

20



89610A Tests

89610 Residual Response

This test verifies that the 89610A dynamic range specification for residual responses. A

50Q load is connected to the each input channel and a full-span measurement is done
with a narrow resolution bandwidth.

R
1 i o JChl J
i ; = | g
.l R
‘ )| ! @
ks
t50 ohm y 50 ohm Q B b
ermination terminations E \
-
89610 89610
Figure 1 Test setup: 89610A Residual Response

21



89610A Tests

89610A Noise

This test verifies that the 89610A meets the dynamic range specification for input noise
density and sensitivity. Noise is measured in dBfs/Hz, or power relative to full scale per Hz
of bandwidth. Noise is specified as sensitivity, dBm/Hz, on the most sensitive range.

The noise measurements are made using a wide span and power spectrum density trace.
Measurements are made on several low range settings and frequency offsets. Three
marker readings are taken and the middle value recorded as the noise level, to assure a
noise measurement is being done instead of a spurious response measurement.

o
| 2
| i o
=]

| °

550 ohm ; 50 ohm °

ermination terminations
- o |-
89610 89610
Figure 2 Test setup: 89610A Noise

22



Figure 3

89610A Tests

89610A Input VSWR

This test measures the return loss of the 89610A on ranges -28 dBm and -31 dBm. A vector
network analyzer is configured and calibrated to perform a one port S11 measurement.

Formula for computing VSWR from return loss:

p= 10 Return Loss/-20

VSWR = (1+p)/(1-p)

Before the input VSWR test is performed, the network analyzer must be calibrated using
the Network Analyzer Cal procedure (page 10).

for channel 1
I
for channel 2 I [
Type N to BNC -
Adapte =
8753E Network Analyzer '\ =
Port 1 Port 2 } ’
Q )
/
Tmmm to "type
N'Adapter = 89610
N(® to N<ﬂ/ Type N Cable
Adapter

Test setup: 89610A Input VSWR

23



89610A Tests

89610 Channel Match

This test measures the amplitude match between the channels of a 2-channel 89610A
system. A Gaussian noise signal is applied to both channels through a power splitter. A
frequency response measurement is made and saved. The splitter ports are swapped and
the measurement repeated. A splitter calibration trace is calculated from these two
measurements. A frequency response measurement is then made with the splitter
calibration trace applied to the measurement.

Power
Adapters Splitter
N(m) to I
BNC(f) </,/% Out }”
=
(=
L0
o
lo  BNCCables || |C
Digital Signal Generator = o
&)
[<3)
o
B -
B E9401{ 89606 Elﬁgmﬁ
RF
Output 89610

Figure 4 Test setup: 89610A Channel Match

24



Figure b

89610A Tests

89610 Intermodulation Distortion

This test measures the 2nd and 3rd order Intermodulation distortion of the analyzer with
a 0.8 MHz tone separation. This separation is used so the products are in-band. A low
range setting of -31 dBm is used to avoid requiring a high output from the sources.

Two signals are combined using a directional bridge and applied to the analyzer's input. A
filter is used on one of the sources to reduce the 2nd order distortion product from
Source 1. The sources are set for -6.5 dB full-scale on the analyzer. The analyzer then
measures the amplitude of the distortion products relative to Source 1.

Signal Generator

| G S aa—
RF
[ Output| _
gg (loe [l oo Mloe N Type Cable C%
[ @ (for channel 1) .
o RIS v Directional
=1 B : N Type Cable
o llca o Filter ] 1vp
o IChe \
o (for channel 2) Adapter
o
. o Digital Signal Generator
10 MHz “}777 % L
Ref Out @) RF
N é Output]
89610 Z -
6 dB Attenuator
— BNC Cable to 10 Mhz Ref

Test setup: 89610A Intermodulation Distortion

25



89610A Tests

89610 Harmonic Distortion

This test verifies that the 89610A meets its dynamic range specification for harmonic
distortion. In this test, a low pass filter attenuates the harmonics of the a signal from the
synthesizer. The analyzer measures the source signal and adjusts the synthesizer level for
-10 dBfs. The analyzer then measures the second and third harmonics. If the harmonics
are out-of-band the alias of the harmonic is measured.

o
Lj Chi (for channel 1) Signal Generator
- o | e
= AKIE — _
o T N\ Adapter & RF
° & (for channel 2) § O%tsut
° ks :
\ E Adapters
10 MHz | jL z Y 4\]
Ref Out N Type Cable
— Filter

89610

BNC Cable to 10 Mhz Ref

N~ o

Figure 6 Test setup: 89610A Harmonic Distortion

26



89610A Tests

89610A Sideband Spurs

This test verifies that the 89610A meets its dynamic range specification for sideband spurs
(non-harmonic) signals. In this test, a signal generator supplies a clean signal to the
analyzer. The analyzer measures the sideband spurs relative to the input signal.

1
L:: di (for channel 1) Signal Generator
S f=) )
=G| all e
o K. Adapter
° ®&@ (for channel 2) Output
° ks
10 MHz | }N
Ref O N Type Cable
89610 BNC Cable to 10 Mhz Ref
Figure 7 Test setup: 89610A Sideband Spurs

27



89610A Tests

89610A Phase Noise

This test verifies the phase noise specifications of the 89610A. Phase noise is a measure of
the frequency jitter or frequency instability of a narrow frequency measurement. Phase
noise is measured in dB of power relative to carrier power, per Hz of bandwidth (dBc/Hz).
A signal generator supplies a clean low phase noise signal to the analyzer.

The 89610A C/No band power marker is used to convert the dBm level to noise by

calculating the noise bandwidth. The noise bandwidth is the frequency resolution,
adjusted for the effects of the FFT window.

Before the Phase Noise test is performed, the step attenuator calibration factors must be
entered using the Attenuator Cal procedure (page 11).

I
Lih Q (for channel 1) Signal Generator
= [o} [o} 4 N e Cable
£ o1 o1 | I\ Ad RF I —
o apter
5 I @ (for channel 2) Output
g ks
\ 1 dB step
Attenuator ©
} * } 10 dB step
Attenuator
- ? BNC Cable to 10 Mhz Ref
89610
Figure 8 Test setup: 89610A Phase Noise

28



89610A Tests

89610 Amplitude Linearity

This test verifies that the HP 89610A meets its amplitude accuracy specification for
amplitude linearity. The test sets the 89610A's range to -1 dBm. A source is set for full
scale input through the external attenuators. The signal is then measured. The value
measured is recorded as the reference level. The attenuators are then stepped down and
measurements made relative to the full-scale signal.

Averaging is used for all measurements to improve repeatability and reduce measurement
uncertainty.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

(for channel 1) Signal Generator
N e Cable

N Adapter RF
@&é (for channel 2) Og%ut
s 1 dB step

10 MHz Attenuator
Ref Out | | 10 dB step

Attenuator N Type Cable

89610

BNC Cable to 10 Mhz Ref

~—  —J

Figure 9 Test setup: 89610A Amplitude Linearity
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89610A Tests

89610 Frequency Accuracy

The purpose of this test is to determine in a reasonable amount of time, that the frequency
reference is functional; to provide a measured frequency value, and to suggest that an
adjustment be made if the yearly allowable frequency offset value is exceeded.

With the instrument set to internal reference mode, and following a minimum warm-up
time of 24 hours, the frequency of the signal analyzer's frequency reference is measured
using a counter locked to a frequency standard. The measured value is compared to the
allowable offset guideline, and is also printed on the performance test print out.

Frequency Standard
] L ]
Output) E
© =
2
<
Frequency Counter =
O
@)
z.
M
10 MHz_| | Chl
RefOut | || |
N
BNC Cable
89610
Figure 10 Test setup: 89610A Frequency Accuracy
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Figure 11

89610A Tests

89610 Amplitude Accuracy

This test verifies that the 89610A meets its amplitude accuracy specification for absolute
full-scale accuracy. In this test, a signal generator outputs a signal to the power splitter. A
power meter measures one output of the power splitter. The analyzer measures the other
output. The two measurements are then compared. The analyzer is tested on several
different ranges and frequency settings from 10 MHz to 40 MHz with the source signal at
the center frequency.

To improved amplitude accuracy, the power splitter is characterized using a power sensor
(the “reference” sensor) connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the power
splitter. Once the characterization is done, the reference sensor is removed and replaced
by the analyzer.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

Digital Signal Generator

RF
Output

®

Power——
Sensor

20dB
|:| Attenuator

CH A Powe
Q Splitter

CH BQ Power
Sensor

Power Meter

In N Type Cable

Out

Note: For step 2, remove the 20 dB attenuator between the power splitter and the Power
Meter CH A..

Test setup: Characterize the power splitter
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89610A Tests

A
for Channel 1 test §
(connect directly; =
" o cable) Digital Signal Generator | o
' for Channel 2 tesi} RF
Output

N Type Cable

10 Mhz
Ref Out I G

Power Meter

cHA )
CHE())

Note: For step 4, remove the 20 dB attenuator between the power splitter and the 89610
input channels.

Figure 12 Test setup: 89610A Amplitude Accuracy
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89640A Tests

I
89640A Tests
Note The input module shown in all test setups is the 89605A. The 89605B (
shown here has an Ext Ref In connector (1) at the bottom of the % L
module, and the three Ext Ref Out connectors (2) are moved up on the ‘;1
module front panel.
00
-
e
@




89640A Tests

Note

Running the Program

Click Start, Program Files, Agilent 89600 VSA, Performance Tests.

Perform the activities under Before Running the Procedures (page 5).

Click the Run button.

Connect test equipment as instructed, referring to the figures on the following pages.

The figures for most of the tests show connections for a 2-channel analyzer. For a 1-
channel analyzer, just connect the equipment as shown for channel 1 of the 2-channel
analyzer.

The 89640A performance test includes the following procedures:

Auto Calibrate

Residual Response

Noise

Input VSWR

Channel Match (for 2-channel analyzers only)
Intermodulation Distortion
Harmonic Distortion
Sideband Spurs

Phase Noise

Amplitude Linearity
Frequency Accuracy

Amplitude Accuracy

Test Duration

The 89640A procedures require approximately 2 hours.
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89640A Tests

89640A Auto Calibrate

No test equipment is required for this procedure.
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89640A Tests

89640 Residual Response

This test verifies the 89640A dynamic range specification for residual responses. A 50Q
load is connected to the each input channel and a full-span measurement is done with a
narrow resolution bandwidth.

Tﬁ‘ﬂﬁm )
‘ cmg,‘ 83 J @égﬂiﬂggg
©®© @
2 |
L] | | B
% e
50 ohm % © @K& o 50 ohm
termination @l gé ) b termination
HoaY
‘ 89605 |E2730B| E1439 “596053 E2730B| E1439
Figure 13 Test setup: 89640A 2-Channel Residual Response

36



Figure 14

89640A Tests

89640A Noise

This test verifies that the 89640A meets the dynamic range specification for input noise
density and sensitivity. Noise is measured in dBfs/Hz, or power relative to full scale per Hz
of bandwidth. Noise is specified as sensitivity, dBm/Hz, on the most sensitive range.

The noise measurements are made using a wide span and power spectrum density trace.
Measurements are made on several low range settings and frequency offsets. Three
marker readings are taken and the middle value recorded as the noise level, to assure a
noise measurement is being done instead of a spurious response measurement.

50 ohm

termination |

Test setup: 89640A 2-Channel Noise

]

—
=)
88

)

@0

@ ob?

E27308|

E1439

896058

E27308B|

E1439

50 ohm
termination
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89640A Tests

89640A Input VSWR

This test measures the return loss of the 89640A on ranges -10, -20, and -30 dBm. A vector
network analyzer is configured and calibrated to perform a one port S11 measurement.

Formula for computing VSWR from return loss:
p= 10 Return Loss/-20

VSWR = (1+p)/(1-p)

Before the input VSWR test is performed, the network analyzer must be calibrated using
the Network Analyzer Cal procedure (page 10).

F EREEEN
8753A Network Analyzer I i % ]‘ Q]«
ﬁ:i_@ on Hes @ OH 5]
-~ -
- L |
o % | & % ==0
o2 @%%%g
@ 7@\
Iyt iRy
Port 1 Port 2 . ! RT\ S |
| = L/ |
Q Q E8491B| 89605 | E2730B| E1439 |89605B E2730B| E1439
for
7Tmmm to "type Chl
N'Adapter | test
N@) to N(ﬂ/
Adapter
Type N Cable for Ch 2 test
Figure 15
Figure 16

Test setup: 2-channel 89640A Input VSWR
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Figure 17

89640A Tests

89640 Channel Match

This test measures the amplitude match between the channels of a 2-channel 89610A
system. A Gaussian noise signal is applied to both channels through a power splitter. A
frequency response measurement is made and saved. The splitter ports are swapped and
the measurement repeated. A splitter calibration trace is calculated from these two
measurements. A frequency response measurement is then made with the splitter
calibration trace applied to the measurement.

Power

]

Splitter /}—L I ﬁ
] e | 35
Digital Signal Generator o 5,
o - © o)
2 &
< ® T 0
@) ® .
o Type NCables | o 9| 2
& ) G o
RF & i L ® Wb
()@ut } - |l@ ™= 9 |
T |
E8491B| 89605 | E2730B| E1439 |89605B E2730B| E1439

Test setup: 89610A Channel Match

39



89640A Tests

89640 Intermodulation Distortion

This test measures the 2nd and 3rd order Intermodulation distortion of the analyzer with
a 0.8 MHz tone separation for the base band measurements. This separation is used so the
products of the input signals are in-band. A 1.1 MHz separation of the tones is used for the
RF Band. A low range setting of -30 dBm is used to avoid requiring a high output from the
sources.

Two signals are combined using a directional bridge and applied to the analyzer's input. A
filter is used on one of the sources to reduce the 2nd order distortion product from
Source 1. The sources are set for -6.5 dB full-scale on the analyzer. The analyzer then
measures the amplitude of the distortion products relative to Source 1.

Figure 18 Test setup: 2-channel 89640A Intermodulation Distortion
Signal Generator
}ﬁ I EE Ouspu
[ o o0 @ Q m
] Ch1
| mg_ | 4. g\gg ¢h I/ N Type Cable .
[ @ o @ 0 Directional ;:
3 =T m__ Bridge | = Filter
® R %ﬁ% ::j for 1 E N Type Cable %
® . ° Ch2 °
e %@ @ @ test Coupling z
° e Ko Am N S
@ S& Digital Signal Generator )
el e, : :
}‘ ® @\T:*\%i 10MHz |3 B
E84918| 89605 527305; 896058 | E27308 Eh!(l Ref Out é Output
2 @W
=
6 dB Attenuator
BNC Cable to 10 Mhz Ref
Figure 19 Test setup: 2-channel 89640A Intermodulation Distortion
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89640A Tests

89640 Harmonic Distortion

This test verifies that the 89640A meets its dynamic range specification for harmonic
distortion. In this test, a low pass filter attenuates the harmonics of the signal from the
synthesizer. The analyzer measures the source signal and adjusts the synthesizer level for
-0.5 dBfs. The analyzer then measures the second and third harmonics. If the harmonics
are out-of-band the alias of the harmonic is measured.

e |

U 2
} | ,ﬁ i <21 S
Ch‘ N | il I % Signal Generator
| @ @
A | for E
- ~1[]8 | cne RF [
2 .| &= o test Output
e O ?& (@]
@ J@ N ZAdapters\
j . —‘ %7§L— 7%\% :‘:}
|~ LA | 10 MHz Type N Cable
E8491B| 89605 | E2730B| E1439 |89605B E2730B| 439 Ref Out F\llter
BNC Cable to 10 MHz Ref
Figure 20 Test setup: 89640A Harmonic Distortion

41



89640A Tests

89640A Sideband Spurs

This test verifies that the 89640A meets its dynamic range specification for sideband spurs
(non-harmonic) signals. In this test, a signal generator supplies a clean signal to the
analyzer. The analyzer measures the sideband spurs relative to the input signal.

for
Ch1
test
/—L / .
<
| W g
e | I % Signal Generator
[
T @ ) for E L
(o] Ch2 RF
g % .| & T | test Output
® »\%@ﬁ "o | ) Q
e @%/§ ©
N\
@ & ) N
o Ta 8
BERaNd
E84918B| ‘89605 E27308; L“‘"‘“E ‘ 439 10 MHZ ’I‘y.pe N Cable
— Ref Out
BNC Cable to 10 MHz Ref

Figure 21 Test setup: 89640A Sideband Spurs
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89640A Tests

89640A Phase Noise

This test verifies the phase noise specifications of the 89640A. Phase noise is a measure of
the frequency jitter or frequency instability of a narrow frequency measurement. Phase
noise is measured in dB of power relative to carrier power, per Hz of bandwidth (dBc/Hz).
A signal generator supplies a clean low phase noise signal to the analyzer.

The 89640A C/No band power marker is used to convert the dBm level to noise by
calculating the noise bandwidth. The noise bandwidth is the frequency resolution,
adjusted for the effects of the FFT window.

Before the Phase Noise test is performed, the step attenuator calibration factors must be
entered using the Attenuator Cal procedure (page 11).

for
Chl
F REnny test Signal Generator
|
Jt:h‘ fﬂ% % | oﬂggg o RF [ |
= Output
<19 g
© Ch2 " Q
° o U Y test E
o %@ w22 z
° | & [c]P=ap o)
& J@ N 1 dB step
@l ,E i % & [] Attenuator
}' e[ e |%  T~humsse
E8491B| 89605 |E2730B| E1439 |89605B|E2730B| E1439 Attenuator
l%l BNC Cable to 10 MHz Ref
Figure 22 Test setup: 89640A Phase Noise
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Ch1
F R test Signal Generator
|
I ‘ ﬁ %
|l o on i RF
[ Output
= for
7 5 Ch2 Q)
g - test
. @é%@} N Type Cable
@]
h &
el
Figure 23 Test setup 2: 89640A Phase Noise
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89640A Tests

89640 Amplitude Linearity

This test verifies that the HP 89640A meets its amplitude accuracy specification for
amplitude linearity. The test sets the 89640A's range to 0 dBm. A source is set for full scale
input through the external attenuators. The signal is then measured. The value measured
is recorded as the reference level. The attenuators are then stepped down and
measurements made relative to the full-scale signal.

Averaging is used for all measurements to improve repeatability and reduce measurement
uncertainty.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

for

Ch1
L Tﬁ—l test | Signal Generator
AoiEs ;
| M.z | -V b RF [
= @ @ H P g Output

or

e mnlf Ch2 ~ Q)
z o] test
® 1 dB step
@

- o= 2

E8491B| 89605 | E2730B| E1439 730B| E1

@@
2%
[7% @b 980
@ o) beod

]3 Attenuator
p [0 10 dB step
I%l Attenuator

BNC Cable to 10 MHz Ref

¥

10 MHz
Ref Out

Figure 24 Test setup: 89640A Amplitude Linearity
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89640A Tests

89640 Frequency Accuracy

The purpose of this test is to determine in a reasonable amount of time, that the frequency
reference is functional; to provide a measured frequency value, and to suggest that an
adjustment be made if the yearly allowable frequency offset value is exceeded.

With the instrument set to internal reference mode, and following a minimum warm-up
time of 24 hours, the frequency of the signal analyzer's frequency reference is measured
using a counter locked to a frequency standard. The measured value is compared to the
allowable offset guideline, and is also printed on the performance test print out.

Frequency Standard

[ ] R

Output

G
=
Gl
v
~
8
Frequency Counter <
G
O
@)
Z,
o)

o
10 MHz I N Ch 1
Ref Out || }\* o @
E8491B| | 89605 \b?& E1439
\\
BNC Cable
89640
Figure 25 Test setup: 89640A Frequency Accuracy
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89640A Tests

89640 Amplitude Accuracy

This test verifies that the 89640A meets its amplitude accuracy specification for absolute
full-scale accuracy. In this test, a signal generator outputs a signal to the power splitter. A
power meter measures one output of the power splitter. The analyzer measures the other
output. The two measurements are then compared. Band 2 is tested on several different
ranges and frequency settings from 10 MHz to 36 MHz with the source signal at the center
frequency. Band 1 is tested on several different ranges and frequency settings from 36
MHz to 2.7 GHz with the source signal at the center frequency and at offsets from the
center frequency.

To improved amplitude accuracy, the power splitter is characterized using a power sensor
(the “reference” sensor) connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the power
splitter. Once the characterization is done, the reference sensor is removed and replaced
by the analyzer.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

Digital Signal Generator

RF
Output

Power——
Sensor
Power Meter 2048

|:| Attenuator

In N Type Cable

CH Al Powe
Q Splitter Out
CHB Power
Sensor
Figure 26 Test setup: Characterize the power splitter
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89640A Tests

] m (connect directly;
]ﬁ Tﬁ—l e — -’ “..no cable, first to Ch 1, o )
I *.. then to Ch 2) 6 GHz Digital Signal Generator
| ¢ @ _
° : @’g -] ﬁ((ia%tf I NC Output
® . o m) to N(m) ™
o | 2 | 2
gé - % Attenuator In N Type Cable
le— | Power
IOl

Ve

Splitter

E8491B| 89605 | E2730B| E1439 |89605B|E2730B| E1439

Burie
Power
Sensor

Power Meter

CH AQ
CHB())

Figure 27 Test setup: 89640A Amplitude Accuracy
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89611A Tests

Note

89611A Tests

The input module shown in all test setups is the 89605B. The 89605A
shown here has no Ext Ref In connector, and the three Ext Ref Out
connectors (5) are moved down on the module front panel.

48



89611A Tests

Note

Running the Program

Click Start, Program Files, Agilent 89600 VSA, Performance Tests.

Perform the activities under Before Running the Procedures (page 5).

Click the Run button.

Connect test equipment as instructed, referring to the figures on the following pages.

The figures for most of the tests show connections for a 2-channel analyzer. For a 1-
channel analyzer, just connect the equipment as shown for channel 1 of the 2-channel
analyzer.

The 89611A performance test includes the following procedures:

Auto Calibrate

IF Residual Response
Input Noise

Input VSWR

Channel Match (for 2-channel analyzers only)
Intermodulation Distortion
Harmonic Distortion
Sideband Spurs

Phase Noise

Amplitude Linearity
Frequency Accuracy

Amplitude Accuracy

Test Duration

The 89611A procedures require approximately 2 hours.
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89611A Tests

89611A Auto Calibrate

No test equipment is required for this procedure.
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Figure 28

Figure 29

89611A Tests

89611 IF Residual Response

This test verifies the 89611A dynamic range specification for residual responses. A 50Q2
load is connected to the each input channel and a full-span measurement is done with a

narrow resolution bandwidth.

[
50 ohm / -
termination
(O
}[H‘ONB “ “ E1439
89611
e C—
Test setup: 89611A Residual Response
oy
@l || @lgs
=1 O o Clg ‘
| S Q ©
L . L
® [
@
/ D | Vol Ve \
50 ohm 50 ohm
termination @ @ B termination
EB49|E‘ 89605 | E1439 || 89605 | E1439

Test setup: 2-channel 89611A Residual Response
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Figure 30

Figure 31

89611A Tests

89611A Input Noise

This test verifies that the 89611A meets the dynamic range specification for input noise
density and sensitivity. Noise is measured in dBfs/Hz, or power relative to full scale per Hz
of bandwidth. Noise is specified as sensitivity, dBm/Hz, on the most sensitive range.

The noise measurements are made using a wide span and power spectrum density trace.
Measurements are made on several low range settings and frequency offsets. Three
marker readings are taken and the middle value recorded as the noise level, to assure a
noise measurement is being done instead of a spurious response measurement.

50 ohm /

termination

Test setup: 89611A Noise

|

50 ohm /

termination

I
Tl @lles || @ (g
[ £ @ © @ @
1 . i
° [
@
e l1eX0|ex0 \
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} ° ~@
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Test setup: 2-channel 89611A Residual Response
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Figure 32

89611A Tests

89611A Input VSWR

This test measures the return loss of the 89611A on ranges -10, -20, and -30 dBm. A vector
network analyzer is configured and calibrated to perform a one port S11 measurement.

Formula for computing VSWR from return loss:

p= 10 Return Loss/-20

VSWR = (1+p)/(1-p)

Before the input VSWR test is performed, the network analyzer must be calibrated using

the Network Analyzer Cal procedure (page 10).

8753A Network Analyzer
for Ch 2 ] ] L !
test o0 5}
| os || 0|
for Ch 1test | — ® €
= 8
® © 10}
©® / -
. >
Port 1 Port 2 °1e)0|e
7mmm to ”% } " ~@
N"Adapter E8491 E‘ 89605 | E1439 89505‘ E1439
N(f) to N(f) Type N Cable
Adapter

Test setup: 89611A Input VSWR
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Figure 33

89611A Tests

89611 Channel Match

This test measures the amplitude match between the channels of a 2-channel 89611A
system. A Gaussian noise signal is applied to both channels through a power splitter. A
frequency response measurement is made and saved. The splitter ports are swapped and
the measurement repeated. A splitter calibration trace is calculated from these two
measurements. A frequency response measurement is then made with the splitter
calibration trace applied to the measurement.

Power
Splitter )
In as
Out ol @]ss % g
—
Digital Signal Generator T
© ©
® @ @
@
© Type N Cables ®
£ ° 90| ° 0
&)
%
2 } @u) | @
RF 'z ® @
Output @
E849|B‘ 89605 | E1439 || 89605 | E1439

Test setup: 89611A Channel Match
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Figure 34

89611A Tests

89611 Intermodulation Distortion

This test measures the 2nd and 3rd order Intermodulation distortion of the analyzer with
a 0.8 MHz tone separation for the base band measurements. This separation is used so the
products of the input signals are in-band. A 1.1 MHz separation of the tones is used for the
RF Band. A low range setting of -30 dBm is used to avoid requiring a high output from the
sources.

Two signals are combined using a directional bridge and applied to the analyzer's input. A
filter is used on one of the sources to reduce the 2nd order distortion product from
Source 1. The sources are set for -6.5 dB full-scale on the analyzer. The analyzer then
measures the amplitude of the distortion products relative to Source 1.

Signal Generator
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@il | Bl | 10MHz 3 a
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—}
6 dB Attenuator _‘

BNC Cable to 10 Mhz Ref

Test setup: 89611A Intermodulation Distortion
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89611A Tests

89611 Harmonic Distortion

This test verifies that the 89611A meets its dynamic range specification for harmonic
distortion. In this test, a low pass filter attenuates the harmonics of the signal from the
synthesizer. The analyzer measures the source signal and adjusts the synthesizer level for
-0.5 dBfs. The analyzer then measures the second and third harmonics. If the harmonics
are out-of-band the alias of the harmonic is measured.

for
ARRRrETE
oo I /u/ test| O
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= @ © for E [
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J @ e \ 10 MHz Type N Cable
EB491B‘ 89605 | E1439 || 89605 | E143! Ref Out Fllter
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Figure 35 Test setup: 89611A Harmonic Distortion
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Figure 36

89611A Tests

89611A Sideband Spurs

This test verifies that the 89611A meets its dynamic range specification for sideband spurs

(non-harmonic) signals. In this test, a signal generator supplies a clean signal to the
analyzer. The analyzer measures the sideband spurs relative to the input signal.
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Test setup: 89611A Sideband Spurs

57



Figure 37

Figure 38

89611A Tests

89611 A Phase Noise

This test verifies the phase noise specifications of the 89611A. Phase noise is a measure of
the frequency jitter or frequency instability of a narrow frequency measurement. Phase
noise is measured in dB of power relative to carrier power, per Hz of bandwidth (dBc/Hz).

A signal generator supplies a clean low phase noise signal to the analyzer.

The 89611A C/No band power marker is used to convert the dBm level to noise by
calculating the noise bandwidth. The noise bandwidth is the frequency resolution,

adjusted for the effects of the FFT window.

Before the Phase Noise test is performed, the step attenuator calibration factors must be

entered using the Attenuator Cal procedure (page 11).
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Test setup: 89611A Phase Noise
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Test setup 2: 89611A Phase Noise
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Figure 39

89611A Tests

89611 Amplitude Linearity

This test verifies that the HP 89611A meets its amplitude accuracy specification for
amplitude linearity. The test sets the 89611A's range to 0 dBm. A source is set for full scale
input through the external attenuators. The signal is then measured. The value measured
is recorded as the reference level. The attenuators are then stepped down and
measurements made relative to the full-scale signal.

Averaging is used for all measurements to improve repeatability and reduce measurement
uncertainty.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.
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Test setup: 89611A Amplitude Linearity
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89611A Tests

89611 Frequency Accuracy

The purpose of this test is to determine in a reasonable amount of time, that the frequency
reference is functional; to provide a measured frequency value, and to suggest that an
adjustment be made if the yearly allowable frequency offset value is exceeded.

With the instrument set to internal reference mode, and following a minimum warm-up
time of 24 hours, the frequency of the signal analyzer's frequency reference is measured
using a counter locked to a frequency standard. The measured value is compared to the
allowable offset guideline, and is also printed on the performance test print out.
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Figure 40 Test setup: 89611A Frequency Accuracy
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Figure 41

89611A Tests

89611 Amplitude Accuracy

This test verifies that the 89611A meets its amplitude accuracy specification for absolute
full-scale accuracy. In this test, a signal generator outputs a signal to the power splitter. A
power meter measures one output of the power splitter. The analyzer measures the other
output. The two measurements are then compared. Band 2 is tested on several different
ranges and frequency settings from 10 MHz to 36 MHz with the source signal at the center
frequency. Band 1 is tested on several different ranges and frequency settings from 52.1 to
87.9 MHz.

To improved amplitude accuracy, the power splitter is characterized using a power sensor
(the “reference” sensor) connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the power
splitter. Once the characterization is done, the reference sensor is removed and replaced
by the analyzer.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

Digital Signal Generator

RF
Output

®

Power——
Sensor

20dB
|:| Attenuator

CH A Powe
O Splitter

CH BQ Power
Sensor

Power Meter

In N Type Cable

Out

Test setup: Characterize the power splitter
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89611A Tests

(connect directly;

In N Type Cable

Power
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. Digital Signal Generator
no cable, first to Ch 1,

WL thento Chi2)
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P Adapter Output
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=l |8 20 dB
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¢l exe é ©

‘ Power Meter
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é
g
=
z

Sensor
EB49|E‘ 89605 | E1439 || 89605 | E1439
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Figure 42 Test setup: 89611A Amplitude Accuracy
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I
89641A Tests
Note The input module shown in all test setups is the 89605A. The 89605B (
shown here has an Ext Ref In connector (1) at the bottom of the % L
module, and the three Ext Ref Out connectors (2) are moved up on the ‘;1
module front panel.
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89641A Tests

Note

Running the Program

Click Start, Program Files, Agilent 89600 VSA, Performance Tests.

Perform the activities under Before Running the Procedures (page 5).

Click the Run button.

Connect test equipment as instructed, referring to the figures on the following pages.

The figures for most of the tests show connections for a 2-channel analyzer. For a 1-
channel analyzer, just connect the equipment as shown for channel 1 of the 2-channel
analyzer.

The 89641A performance test includes the following procedures:

Auto Calibrate

Residual Response

Noise

Input VSWR

Channel Match (for 2-channel analyzers only)
Intermodulation Distortion
Harmonic Distortion
Sideband Spurs

Phase Noise

Amplitude Linearity
Frequency Accuracy

Amplitude Accuracy

Test Duration

The 89641A procedures require approximately 2.5 hours.
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89641A Tests

89641A Auto Calibrate

No test equipment is required for this procedure.
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89641A Tests

89641 Residual Response

This test verifies the 89641 A dynamic range specification for residual responses. A 50Q
load is connected to the each input channel and a full-span measurement is done with a
narrow resolution bandwidth.

ERnERE
88 @@ | L:12) ©@
W?@Jsg Wﬁjﬁ %
® ®rp
e
i | Srare | ™
Slisl9| ol
50 ohm %& olg /§ O 50 ohm
termination | @l gi b termination
e[« Pe®
89605 |E2731B| E1439 ”‘895055 E2731B| E1439
Figure 43 Test setup: 89641A Residual Response
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Figure 44

89641A Tests

89641A Noise

This test verifies that the 89641A meets the dynamic range specification for input noise
density and sensitivity. Noise is measured in dBfs/Hz, or power relative to full scale per Hz
of bandwidth. Noise is specified as sensitivity, dBm/Hz, on the most sensitive range.

The noise measurements are made using a wide span and power spectrum density trace.
Measurements are made on several low range settings and frequency offsets. Three
marker readings are taken and the middle value recorded as the noise level, to assure a
noise measurement is being done instead of a spurious response measurement.

A | N
1) @@‘ {1 @:@
@?@Jgg 1 @jo% g
© 12 ol @ oL
S
] D gm::L L
22 %%@@
50 ohm %& v@%’§ O 50 ohm
termination @l ‘g & % termination
o[«
89605 |E2731B| E1439 |595055 E2731B| E1439

Test setup: 89641A Noise
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89641A Tests

89641A Input VSWR

This test measures the return loss of the 89641A on ranges -10, -20, and -30 dBm. A vector
network analyzer is configured and calibrated to perform a one port S11 measurement.

Formula for computing VSWR from return loss:

p= 10 Return Loss/-20

VSWR = (1+p)/(1-p)

Before the input VSWR test is performed, the network analyzer must be calibrated using
the Network Analyzer Cal procedure (page 10).

Tyl
8753A Network Analyzer i;?? . 1";% .
&) @
o — E
© o)
.| & N
: EE
o| &l
& o 2ser
Port 2 <q ’gtﬂ %
Port 1 05 %: R
9 for ﬁl 2731 ﬂL 2731 ﬂ
7mm to "type Chl
N”Adaptﬁ test
N() to N(f/
Adapter
Type N Cable for Ch 2 test

(Move cable to Ch 2 after testing Ch 1)

Figure 45 Test setup: 89641A Input VSWR
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Figure 46

89641A Tests

89641 Channel Match

This test measures the amplitude match between the channels of a 2-channel 89641 A
system. A Gaussian noise signal is applied to both channels through a power splitter. A
frequency response measurement is made and saved. The splitter ports are swapped and
the measurement repeated. A splitter calibration trace is calculated from these two
measurements. A frequency response measurement is then made with the splitter
calibration trace applied to the measurement.

Power
Splitter L j
In s &I
e J 8 o
Digital Signal Generator 2
5 o] (0]
g Q .| TR =0
§: Type N Cables @%@@ D @
©] O
o & g
o a2 |
Output w % o)

89605 |[E2731B| E1439 89505B‘E2731B E1439

Test setup: 89641A Channel Match
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89641A Tests

89641A Intermodulation Distortion

This test measures the 2nd and 3rd order Intermodulation distortion of the analyzer with
a 0.8 MHz tone separation for the base band measurements. This separation is used so the
products of the input signals are in-band. A 1.1 MHz separation of the tones is used for the
RF Band. A low range setting of -30 dBm is used to avoid requiring a high output from the
sources.

Two signals are combined using a directional bridge and applied to the analyzer's input. A
filter is used on one of the sources to reduce the 2nd order distortion product from
Source 1. The sources are set for -6.5 dB full-scale on the analyzer. The analyzer then
measures the amplitude of the distortion products relative to Source 1.

Signal Generator

FT—L—L Output
Tel €3] for O —
ﬂ %@J - Ch 1| N Type Cable
o 9 & test ko)
© \J o Directional ;
Bridge Filter =
© Out, =
| &= or ul n N Type Cable =
o @ Ch2 c i E
g test oupling 2
& > Arm . . . ©
@] € Digital Signal Generator 2
e ) M
(Co | =
H © R: ﬁﬁ 10 MHz 3 I
[T 27318 ﬂ 896058|E27318) EN Ref Out E: Olé%ut
- _‘
1}
6 dB Attenuator
BNC Cable to 10 Mhz Ref
Figure 47 Test setup: 89641A Intermodulation Distortion
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Figure 48

89641A Tests

89641 Harmonic Distortion

This test verifies that the 89641A meets its dynamic range specification for harmonic
distortion. In this test, a low pass filter attenuates the harmonics of the signal from the
synthesizer. The analyzer measures the source signal and adjusts the synthesizer level for
-0.5 dBfs. The analyzer then measures the second and third harmonics. If the harmonics
are out-of-band the alias of the harmonic is measured.

for
Chl1
test
0o & o
@ﬁ?@, % | % Signal Generator
S for E
® | Ch2 RF [
% | TR o test Output
@] £'© ZAdapteri\
Eﬁ%ﬁ\@ [N
R: 10 MHz Type N Cable
89605 E2731Bﬂ 89605B|E2731B| E’ 9 Ref Out Filter
BNC Cable to 10 MHz Ref

Test setup: 89641A Harmonic Distortion
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89641A Tests

89641A Sideband Spurs

This test verifies that the 89641 A meets its dynamic range specification for sideband spurs
(non-harmonic) signals. In this test, a signal generator supplies a clean signal to the
analyzer. The analyzer measures the sideband spurs relative to the input signal.

for
Ch1

(U =
e &3] 8
‘ @?%@, s |l % 6 GHz Signal Generator
@ & for S L
© Ch2 RF
o & test Output
o) < 0
e
\g o
® N 10 Mty Type N Cable
89605 |E2731B| E1439 | 89605B|E2731B| 439‘ Ref Out
BNC Cable to 10 MHz Ref
Figure 49 Test setup: 89641A Sideband Spurs
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Figure 50

Figure 51

89641A Tests

89641A Phase Noise

This test verifies the phase noise specifications of the 89641A. Phase noise is a measure of

the frequency jitter or frequency instability of a narrow frequency measurement. Phase

noise is measured in dB of power relative to carrier power, per Hz of bandwidth (dBc/Hz).
A signal generator supplies a clean low phase noise signal to the analyzer.

The 89641A C/No band power marker is used to convert the dBm level to noise by
calculating the noise bandwidth. The noise bandwidth is the frequency resolution,
adjusted for the effects of the FFT window.

Before the Phase Noise test is performed, the step attenuator calibration factors must be
entered using the Attenuator Cal procedure (page 11).
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j—Lﬂ—ch test
o |ED}| s | €D
2 || e
of[f] o el 2
& for 8
6l 1 Ch?2 é
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of & T N )
el RN, 1@ e
SRR

ml

Signal Generator

RF
Output

O

1 dB step
Attenuator

10 dB step
Attenuator

BNC Cable to 10 MHz Ref

Test setup: 89641A Phase Noise
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Test setup 2: 89641A Phase Noise
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89641A Tests

89641A Amplitude Linearity

This test verifies that the HP 89641A meets its amplitude accuracy specification for
amplitude linearity. The test sets the 89641A's range to 0 dBm. A source is set for full scale
input through the external attenuators. The signal is then measured. The value measured
is recorded as the reference level. The attenuators are then stepped down and
measurements made relative to the full-scale signal.

Averaging is used for all measurements to improve repeatability and reduce measurement
uncertainty.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.
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@ $\ & o E Output
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1 dB step

& ob be
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@ @l G b 110 dB step
c2 E ) Attenuator
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\ BNC Cable to 10 MHz Ref
10 MHz
Ref Out
Figure 52 Test setup: 89641A Amplitude Linearity
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Figure 53

89641A Tests

89641A Frequency Accuracy

The purpose of this test is to determine in a reasonable amount of time, that the frequency
reference is functional; to provide a measured frequency value, and to suggest that an
adjustment be made if the yearly allowable frequency offset value is exceeded.

With the instrument set to internal reference mode, and following a minimum warm-up
time of 24 hours, the frequency of the signal analyzer's frequency reference is measured
using a counter locked to a frequency standard. The measured value is compared to the

allowable offset guideline, and is also printed on the performance test print out.

10 MHz
RefOut ||

N

89641

Test setup: 89641A Frequency Accuracy

Frequency Standard
Output
€
Frequency Counter
Ch 1l
@

BNC Cable to Ref In

BNC Cable
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89641A Tests

89641A Amplitude Accuracy

This test verifies that the 89641A meets its amplitude accuracy specification for absolute
full-scale accuracy. In this test, a signal generator outputs a signal to the power splitter. A
power meter measures one output of the power splitter. The analyzer measures the other
output. The two measurements are then compared. Band 2 is tested on several different
ranges and frequency settings from 10 MHz to 36 MHz with the source signal at the center
frequency. Band 1 is tested on several different ranges and frequency settings from 36
MHz to 6 GHz with the source signal at the center frequency and at offsets from the center
frequency.

To improved amplitude accuracy, the power splitter is characterized using a power sensor
(the “reference” sensor) connected to one power splitter output port. The other power
splitter output port connects to the “buried” sensor; it is not removed from the power
splitter. Once the characterization is done, the reference sensor is removed and replaced
by the analyzer.

If the power sensor cal factors are not stored in the sensor then the operator must
manually center the data into the power meter.

6 GHz Digital Signal Generator

RF
Output

Power———
Sensor

20dB
|:| Attenuator

CH Al Powe
Q Splitter

Power Meter

N Type Cable

CHB

Figure 54 Test setup: Characterize the power splitter
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(connect directly;

89641A Tests
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Figure b5 Test setup: 89641A Amplitude Accuracy
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Error Messages

Error Messages

If you encounter the error message shown here, you must upgrade your 89600 software to
version 5.00 or later.

) Exec3 =10] =]
File Model Family Dut  Settings Tool: Help
i . Fepeat
AT ' “D £ [0 ] o M|
Test Procedure Test “ie
[Perfomance =] PResults ’76‘ A Marg © Fail £ Selected ‘ Clear |
. Perfarmance Procedure N [Time [Pass/F]Test [ Measurement [Datapaint  [Walue [Spes [ &t
@ Auto Calibrate 1 0946 Frocedure Performance
IF Residual Responzes 0947 Auta Fiun 83640 Auto-Cal Error: Class
Inputh oize i Calibrate does naot
InputySw/R

Intermod Distortion
Harmanic Distartion

IF Harmanic Distartion
Sideband Spurs
Phase Moize
Amplitude Linearity
Intemal Frequency Ref
Amplitude Accuracy

VYalue

Eror: Class does not support Automation or does not support expected interface
[''hen starting 896114 Yector Signal Analyzer program. To get emor details, by starting it without test software. ]
‘when calling Testinit

From: TestSwE36x0

| 896114 DH |Procedure Aborted 4
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