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COPYRIGHT AND DISCLAIMER NOTICE

Copyright —- Agilent Technologies, Inc. Reproduced with the permission of Agilent
Technologies Inc. Agilent Technologies, Inc. makes no warranty of any kind with regard
to this material including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors
contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material or data.



{seneral Information HP 3588A
Serial Numbers '

Serial Numbers

Hewlett-Packard makes frequent improvements to its products to enhance their performance,
usability, or reliability, and to control costs, HP service personnel have access to compleie records
for each instrument model, based on the equipment’s serial number. Whenever you contact

HP about our analyzer, have the complete serial number available 10 ensure obtaining the most
complete and accurate information possible.

A serial number label is attached to the rear of the analyzer. The serial number has two parts — the
prefix (the first four numbers and a letter) and the suffix (the last five numbers).

Options

The following options are available for the HP 3588A Spectrum Analyzer:

001 Precision Frequency Reference

003 Additional 2 Mbyte RAM

004 Delete Disk Drive

006 Semiautomated Performance Test Kit

1C2 HP Instrument BASIC

908 Rack Mount Kit

915 Service Package

916 Extra Operation Manual

920 Extra HP-]1B Manual

W30 Adds an additional 2 years to standard warranty
(for a total of 3-years warranty)




General Information HF 3REBA

Recommended Test Equipment

Table 1-2. Recommended Test Equiprent

nstrument

Critical Specificalions

Recommended Model

Digital Multimater

Fraguency Range: 10 Hz to 300 kHz
AC Range: 2 mV to 20V

Ampiitude Accurscy: = 0.1%

¢8m Math Mode

HP 3458A

Frequency Standard

Frequency Accuracy: =0,0025 ppm

HP 50618

Miliwatt Power Meter

Power Range: = 0.2 gBm
10Hzto 100Kz £0.44d8
100 Hz 10 30 kHz: = 0.27 48
300 kHz: £ 0.035dB

30 kHz to 150 MHz: = 0.13 48
Input Impedance: 500

0 dém Controf Voltage Qutput

W& GEFM-1T
Wandel & Goltermann, inc.
1800 Wyatt Drive, Suita 2
Santa Clara, CA. 95054
(408) 988-7622

Power Meter

Frequency Range: 100 kHz to 150 MHz
Input Range; 100 kHz 10 150 MHz
Ampiitude Accuracy (with power sensor):
= 0.27 dB

HP 438A
Alternate
HF 436A

Power Sensor

SWR: =1.20
Impedance: 504

HP 8482A

Powser Spiitter

SWR: =1.10
Input Impedance; 500
Two Quiputs

HP 11667A

Spectrum Analyzer

Frequency Range: 100 Hz to 150 MHz
Amplitude Range: —100 to 20 dBm

Dynamic Range: = =52 dBc

Phase Noise: « =86 dBrm/Hz at 500 Hz offget
Marker Noise Function

HP 85688

Synthesized Signal Gengrator

Dynamic Rangs: «-42 08¢
Frequency Range: 1 MHz to 150 MHz
Impedance; 50 Q

Resoiution: 8.1 Kz

External Reference Input

HP 88B3A
Alternate
HP BEB2A

Step Attenuator
(with calibration data at
100 kHz and 300 kH2)

Qto20dE: = 0.02dB

HP 353D

Synthesizer/Level Benerator

Frequency Rangs: 10 MMz t0 25 MMz
Harmonic Distortion: = --32 dB¢

HP 3335A

Synthesizer

Frequency Range: 10 Hz to 10 MHz
impedance: 502

HP 33268A
Alternate
HP 3325A
HP 33258

21 MHz Low Pass Filter

Fitter Rejection: = 60 dB
Impedance; 50Q

TTE # JB7-21M-50-6138
TTE, Inc.
2214 5. Benny Avenue
Los Angeles, CA. 80064

50 MHz Low Pass Filter

Filter Rejection: = —60 df
impedance: 500

TTE # J87-50M-50-613B

1 This equipment is only used in test 17a. An alternate test is included in this manual, which does not require this equipment,




"HP 3588A

General Information
Recommended Test Equipment

Table 1-2. Recommended Test Equipment (continued)

instrument

Critical Spacifications

Recommended Model

10 dB Amplifier

Frequency Range: 10 kHz to 150 MHz

(B-210
Q-Bit Corp.
PO Box 2208
Melbourne, Fiorida 32901
{407) 727-1838

50¢2 Directionai Bridge

Diractivity: =40 dB
Impedance: 5042

Frequency Range; 50 to 150 MHz

HP 35677-63502

Power Supply

Votts ; +20 Vde
Amps : 0.5

HP 62368

Attenuator

{2) 10 dB 20 to 30 MKz

HP 843814 opt 010

50€2 Feedthrough Termination

= 0.2%

HP 1104380

100 k2 Feedthrough
Termination

+0.2%

see figure 1-1

Adapters

{4} N{rn)«to-BNC{f)

(4) SMA(rn)-to-BNC(f)
BNC(f)-to-Dual Banana Flug
(2} N(f}-ta-BNC{m)
N{f}-to-BNCf)
N(m)-to-BNC(m)

(2) SMA {m} to BNG (m)

BNC Tee

BNG(f) to dual banana plug {(m)
{2) BNC(f) to alligater clip

HP 1230-0780

HP 1250-1200

HP 1251-2277

HP 1250-0077

HP 1250-1535 1

HP 1250-0082

HP 1250-1787

HP 1250-0781

HP 1251-2277

Pomana model 2630
ITT Pomena Electronics
1500 East Ninth street
Pomona, CA 91769
(714) 623-3463

Cables

{7) BNC-to-BNC 122 cm
Error Correction Gable

HP 8120-1840
HP 03588-61630 1

+ This equipment is only used in test 11a. An alternate test is included in this manual, which does not reguire this aquipment,

™

MATERIALS
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Description

HP Part Number

)1
12
P
SL
R1

Connector BNC male
Connector BNC female
Pin

Sleeve

Recigtor 100 ki

1250-0052
1250-0083
11048-27603
1531-0246
Q0757-0L6%

Figure 1-1. 100 k2 Feedthrough

Termination




General Information

Recommended Test Equipment

HP 3388A

Table 1-3. Additional Recommended Test Equipment t

fnstrument

Critical $pecifications

Recommended Madel

Frequency Counter

Freguency Range: 10 to 500 MRz
Resolytion: <1 Hz at 10 MHz
Frequancy Acturacy: =23 x 1073 Hy
Sensitivity: —28 dBm

impedance: 1 MQ

HP 53348 Opt 030
Alternate
HP 5343A

Logic Probe

TTLAAMOS
Maximurn Clock, =25 MKz

HP 545A
Alternative
HP 5006A
HP 5005A/B

Qscilloscope

Bandwidth; = 150 MHz
Vertical Sensitivity: 10 mV/div
Imput Coupling: AC, DC, 500
Wavefarm Math; A-B
Trigger: Ext, lrt, Chop

HP 541110

Oscilloscepe Probe

Impadance: = 1 MQ
Division Ratio: 101

HP 10431A

Resistive Dividar Probe Kit

Impedancs: 50Q

Divigion Accuracy: = 3%

Input Capacitance: <0.7 pF

Divisian Ratjo: 1:1, 5:1, 10:1, 20:1, 50:1, 100:1

HP 10020A

Ball Oriver Hex Tool

Size 3/32

dondhus

Spectrum Analyzer

Impedance: 1 MQ
Frequency Range: 20 Hz to 200 kHz
Ampiitude Accuracy: = 1dB

HP 35858

HP 3588A Service Kit

[ncludes:
Power Supply Test Board
SMB Extender Cabies {7)
Extender Board, 12 pin
Extender Board, 48 pin
Fast Bus Extender Cable
BNG-to-SMB Cable (2)
Capacitive Load
SMB-to-5MB Adapter (2)
Flat -Edge Adjustment Tool
Small Adjustment Tool

HP (03588-84401

In¢ludes:
HP 35872-66590
HP 03585-61610
HP 03588-68385
HP (3588-66596
HP 35660-61621
MP (03585-61616
HP 35660-64401
HP 1250-0669
HP 8710-1828
HP 8710-1514

t Not required for performance tests — only required for agjustiment and troubleshooting procedures,




HP 3588A

Specifications

Mote: All receiver specifications are with the source turned off and
jow-distortion mode off, unless otherwise noted, Specifications
apply from 10 Hz 0 150 MHz unless otherwise noted,

Amplitude Measurement Range

Maximum Safe Input Power

5002 15Q2 1MQ

Average Continuous Power +26 dBm +28 dBm —
(10 Hz 10 150 MHz)

DC Voltage *4volts *+4volls —

Combined AC/DC +4Vpk =4Vpk =25Vpk

Input Range Settings
{characteristic only)

5092 input
(in 10 dB steps})

75C2 input

+20 dBm 10 -20 dBm

+22 dBm to—18 dBm with included
(in 10 dB steps) adapter and automatic corrections

1 M2 input 0 dBm (for reference impedance = 50C)

Aliowable dc on input without degrading performance:
50 and 752 inputs * 3Vde
1 MQ input =+ 25Vde

Amplitude Display Ranga

Reference Level Range
(characteristic only}  -60010 +600 dB8m

~-600 to0 +600 d8

Dynamic Range

A/0 Querload Leve!
A/D averload occurs for signals > 2 4B relative 1o the selected
range.

Noise Level
Noise is specified in dBm/Hz using the market noise key,

Specitication is for swept spectrum mode with low-distortion
mode off and 5082 input impedance. Add 10 dB to specification
if low-distortion mode is on. For 75 input, add 2 dB to the
specification.

General Information
Specilications

50€2 input noise (=20 dBm rangé):
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1 MQ input noise {terminated in 100 k£
<—110 dBm/Hz below 40 MHz. Degrade 10 dB/decade below 1/
corner at 100 kHz.

Narrowband zoom mode:
Input noise is the same as in autosweep mode, except degrade by
4 dB for spans >10 kHz.

Spuricus Responses

General Spurious

Unless specifically mentioned in other spurious specifications,
spurious responses are <-70 dBc far signat levels = range
{<-80 dBe 1ypical).

Harmonic Distortion ¥

Low-distortion mode, 50 and 7552 inputs:

Harmonic distortion products are <~80 dBe (<-90 dBc typical)
for spectrally pure input signals with total input power level =
range, Degrade specification by 10 dB when low-distortion mode
is off,

1 MQ input: <85 dBe {<~75 dBc typical)

Intermodulation Distortion t

Low-distortion mode, 50 and 752 inputs:

Intermedulation distortion products are <~80 dBe (<-90 dBc
typical) with respect 1o 2 tones & dB below range. Degrade
specification by 10 d8 when low-distortion mode is of!,

1 MQ input <~85 dBc (<~75 dBc typical)

+ Degrade 10 dB (5 dB for 1 ME2 input) when input frequency
<30 kHz. :

Residual Responses

Residual responses are < -110 dBm on the =20 dBm range,
Degrade specification by 10 dB when low-distortion made is on.
Degrade 10 dB for 40 kHz spans in narrowband zoom mode,

Image, Multiple and Qut of Band Responses
<~70 dBc {<-80 dBc typical) where applied cartier level
= range,




General Information
Specifications

Local Oscillator Feedthrough

Local oscillator feedthrough {appears as signal at dc) is > 20 dB
below sange. Degrade specification by 10 dB when
low-distortion mode is on.

Spectral Purity
Phase noise is = —105 dBc when measured at a 1 kHz offset and
normalized 10 a 1 Hz noise power bandwidth.

Scale Fidelity {Linearity)

{og Scale Accuracy

Level +
010-30dB
-3040-40 dB
-4010-50 dB
-5Gto-60 a8
—50t0-70dB

Incremental
<0.054dB
<0.1dB
<0.3dB
<(0.5dB
<(.7 d8

HF 3588A

Typical
0.02 g8
0.03¢B
0.054d8
0.10¢8B
010cB
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Note: The HP 3588A noise bandwidth is <1 Hz for narrowband
zoom mode spans < 150 Hz, causing measurement phase noise
in dBe 1o be REDUCED by 10 X log [1/noise bandwidth] relative
1o the above graph. Thus, good dynamic range is maintained
even for extremely small offset frequencies in very narrow spans.

Amplitude Accuracy

Amplitude accuracy is the sum of full scale absoiute accuracy
and scale fidelity {linearity). Recalibration due to change in
instrument siate is not required for the accuracy shown.

Full Scale Absolute Accuracy (applies over the entire 0 to
55°C temperature range) (see table below).

For swept mode, these accuracies apply for sweep times 2 4
times the default auto-coupled sweep time, Add = 0,1 dB for
default auto-coupled sweep times.

Add the following frequency response errors for narrowband
zoom mode (These errors are called “window flatness” and resuft
from windowing during the FFT operation done in narrowband
zoom mode. Window flalness errors are incutred within each
display bin.);

High-accuracy zoom (Flatlop window) = 0.005 4B
High-resolution zoom (Hanning window) +0, -1.5dB

0.25d8
0.25 dB
0.40 dB
0.70 ¢B
4.04d8

-70t0-80 dB

-8010-90 48

-~3040-100 dB

~-10010-110 dB

-110t0-120d8

Specified for frequencies 2 100 kHz.
t relative to the specified range

1 incremental deviation must be added to other reference level
accuracy specifications to obtain the total comulative error

Input Port Return Loss
>20 dB for 50 and 752 input and all operating ranges.

Frequency

Range
Specifications apply over the range of 10 Hz to 150 MHz
{10 Hz 0 40 MHz for 1 M€Y input)

Frequency Accuracy

fFreguency accuracy is measured using the frequency counter
marker function, and is the sum of initial accuracy + aging +
frequency counter resolution, Aging is referenced 10 the most

recent reference calibration at 23°C.

Initial Acturacy

(2010 30°C)
(010 55°C.)

Without Opt 003

= 0.5 ppm
=+ 3.0 ppm

With Opt 001 1

= 0.01 ppm
= 0.07 ppm

tadd = 0.1 ppm if instrument is on < 48 hours

+ 0.25 ppm/month =0.125 ppm/month

Aging

Frequency Counter Resolution

Full Scale Absolute Accuracy

10 Hz 100 Hz 30 kHz

300 kHz

40 MHz

50€2 input +2548 +1.0dB +0.5dB

+04d8

*0.5d8

(=1.0dBtyp) (x05dBtyp}

(0.2 dB typ.)

75€2 Input *+25d8 *+10dB

*=0.84dB

1 MC2 Input *+25d8 +1.0d8

+0.6d8

Note: The calibrated reference level accuracy at 300 kHz where
reference level = range is < = 0.3 48 (0.1 dB typical).

0.1 Hz

150 MHz
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HP 35884

Frequency Span Range
{characteristic only)

Swep\ spans.
Range
Resolution
Accuracy Greater of 0.1 Hz or 0.125% of span
Stary'stop freguency O Hzi0 150 M2

Narrowband zoom mode spans:
Range 1.23 Hzto 40 kHz in X 2 steps
Accuracy * 0.001% of span

10 Hz 10 150 MHz, and zero span
0.1Hz

Resolution Bandwidth

Resolution Bandwidth Sizes

Swept spectrum mode filter bandwidth 1.1 Hz - 17 kKz £ 10%

Narrowband zoom mode:
High-accuracy zoom
High-resclution zoom

0.90% of span (11 mHz-360 Hz)
0.37% of span (4.5 mHz-148 Hz)

Bandwidth Selectivily (shape factor)
{ratio of —60 dB 1o -3 dB handwidths)

Swept spectrum mode (see figure below):
Manual sweep <4.0:1
Aute-coupled sweep 4.3:1 (typical)
Auto-coupled oversweep 5.1:1 {typical)

Narrowband zoom mode:
High-accuracy zoom 2.6:1
High-resolution zoom 9.1:1

0dB

. Digital REW.

Ailter:shape

(2 x RBW)/Div

Narrowband Zoom Mode FFT Equivalent Noise Bandwidth
High-accuracy 2oom 0.955% of span
High-resolution zoom 0.375% of span

Video Bandwidth
Coupled to resolution bandwidth from (1.54 x RBW)to
(0.012 x RBW)in 7 steps, and OFF.

l

General Information
Specifications

Sweep Rate

{characteristic only, with coupling on)

Oversweep mode on 2 % RBW? Hz/second (max)
Oversweep mode off RBW? + 2 Hz/second (max)

Narrowband Zoom Mode Measurement Speed
{characieristic only)
>7 measurements per second for spans = 10 kHz

Narrowband Zoom Mode Time Record Length
(characteristic only)

4G0/span seconds

HP-[B 'Binaw Trace Transies Rate
{characteristic only) <120 mshrace

Trigger

{characteristic only)

Trigger [nput
Triggers on negative TTL transition or contact closure 1o ground,

Trigger Qutput
Trigger is a negalive TTL transition. Fanout is 3 TTL-LS loads.

Source

Amplitude Range -53.9 dBmto +10 dBm, and OFF,

Amplityde Resolution 0.1dB

Absolute Amplitude Accuracy =148

{at 300 kHz and +10 dBm output lavel)

Dynamic Accuracy
Add 0.02 dB/dB below 10 dBm output level to the absolute
accuracy specification.

. Frequency Response

Qutput level variation is <= 1 dB aver the spacified frequency
range relative o the level at 300 kHz.

Frequency Range 10 Hz 1o 150 MHz

{characteristic only)

Spurious Products
Harmonic Products <~30 dBe

Non-Harmonic Products <-40 dBe




General Information
Specifications

Noise
<80 g8 relative to the carrier in 2 § Hz bandwidth for offsets
> 500 Hz from the cairier.
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Typical Sowce Nose teBC/RzI
For trequency aftsels drom corier > 200 kHD

Frequengy (HZ)

Output Port Return Loss

General

Environmental

Temperature

Standard instrument:
Operating

Storage (na disk in drive)
Delete disk option:
Operating 0°t0 55°C
Storage ~40°10 70°C

" 510 50°C
~20° 16 60°C

Humidity (non-condensing)

Standard instrument:
Operating
Storage (no disk in drive)

Delete disk option:
Operating 5% 10 95% at 40°C
Starage 5% 10 95% at 40°C

Altitude

Standard instrument:
Operating
Storage (no disk in drive)

Delete disk option:

Operating 1 ‘ 4 570m (15,000 fi)
Storage 4 570m (15,000 #)

+ above 2 285 meters (7,500 feet), derate-operating temperature
by -3.6°C/1 000m (-1.1°C/1.000 1)

8% 1o 80% at 30°C
5% t0 95%

2 150m (7,000 ft)
4 570m (15,000 f)

Calitration Interval 1year

Warmup Time 30 minutes

Power Reguirements
115 VAC operation

230 VAC operation

Maximum Power Dissipation

Weight
Net
Shipping

Dimensions
Height
Width
Depth

HP-1B

HFP 3588A

90 - 132 Vims,

47 - 440 Kz
198 - 264 Vrms,
47 - 66 Hz

450 VA

28 kg (61 Ios)
38 kg (81 Ibs)

222 mm (8,75 in}
425.5 mm (16.75 in)
630 mm (24.8 in)

implementation of IEEE Std 488.1 & 488.2
SH1, AM1, T6, TED, L4, LED, SR1, RL1, PPO, DC1, OT1, C1,C2,

€3,C12,E2

Peripherais Supported
HP-IB graphics printers
(raster dumps only}

HP-IB platters using HP-GL

Standard Infernal Memaory
(fully partitionable)

Memory Gption 003
Additional available

1 Mbyte RAM

2 Mbyte RAM




HP 35884

Operation Verificati

on and Performance Tests
Performance Test Record

Performance Test Record

Calibration Entity and Address

Test Performed By

Report Number

Customer

Trace Number

Installed Options

Test Date

Temperature

Humidity

Power Line Frequency




Operation Verification and Performance Tests HP 3588A
Performance Test Record

Trace Number: Report Number: Test Date:__ [/

Test Equipment:

Digital Muitimeter
Mode]

Trace Number

Calibration Due Date

Frequency Standard
Maodel

Trace Number

Calibration Due Date

Milliwatt Power Mater
Model

Trace Number

Calibration Due Date

Power Meter

Model

Trace Number

Calibration Due Date

Power Sensor

Model

TR DD DRDDDDD D BED D DD ® B ®

Trace Number

Calibration Due Date

'rlr‘ ’?f !T_. 'I?’ qr !? 1" 'T1 : ! n L X ;




HP 3588A Operation Verification and Performance Tests
Performance Test Record

Trace Number: Report Number: _ Test Date: [ [

T

Power Splitter

Model

Trage Number

Calibration Due Date

Spectrum Analyzer

Model

Trace Number

Calibration Due Date

oo d e

Step Attenuator
Model

UV IR )

Trace Number

Calibration Due Date

o> 4
o

Synthesized Signal Generator

Model

Trace Number

Calibration Due Date

Synthesizer/Level Generator

Model

1 S VRN VU TR

Trace Number

Calibration Due Date

AT I

)
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Oparation Verification and Performance Tests HP 3588A
Perdarmance Test Record :

LR

m Trace Number: Report Number: ‘ Test Date: [/ /

B

A\

Two-Channel Synthesizer

Model

kL

|":'|

Trace Number

Lt

Calibration Duc Date

502 Directional Bridge
Maodel

Tracc Number

Calibration Due Date

T "o T B DDA BN

T

T T T ® T T
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B

I
i
I
I
i
E
B
i
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E
B
E
E
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HF 3588A

Trace Number:

Measurement Uncertainty

Report Number:

Operation Verification and Perdormance Tests

Ferdfarmance Test Record

Test Date: /[

Performance Test

Using Recommended Tesi Equipment

Using Other Test Equipment

Measurament Uncerlainty

Ratin

Measurement Uncertainty | Ratio

1. Locat Qseillator Feedthirough

NAT

NA

Nat NA

2. Phasce Noise

NA'

NAY

Na' NAT

3, Residual Responses

NAT

NA'

NAT NA

4, Noisg Level

NAT

NA'

NA NAT

5. Frequency Accuracy
{following adjustment)

+ 0.000003 ppm

B. Spurious Responses
Typical scale fidelity
Test signal SpUYious responses.
<120 MHz
120 10 150 MRz

+=0.25d8

{—9(51 dBe
<=100dB¢

NAZ

NAZ

7. lmage Responses
Typical scale fidelity
Test signal spurious responses:
<120 Mrz
120 to 150 MHz

+x0.25d8

<=0 dBe
<100 dBe

3. Input Harmonic Distortion
Typical scale fidelity
Test signal harmonics

+0254d8
<-100 dBc

9. lswermodulation Distortion
Typical scale fidelity
Typical test signals distortion

+025d3
«<—B6 dBc

1C. Source Amplitude Accuracy and
Freguency Respanse

10 Hz
100 Hz

1 kHz
10 kHz
30 kHz
100 kHz
300 kHz
500 kHz
1 MHz

2 MHz

& MHz
10 MHz
25 MHz
40 MHz
a5 Mz
70 MHz
85 MHz
100 M-z
120 MHz
135 MHz
150 MHz

0011 d8

=0.010dB

+0.010 dB

+0.011 dB

001248

+=0.017 dB

+0.109 d8>
+ 0,109 dg®
+0.109 ¢8>
+0.109 d8®
+0.087 d8*
+0.089 d8*
+ (.089 dB*
+ 0,092 dg®
+ (3,092 dB®
+0.092 dg*
+ 0.092 dg*
+ 0.096 dB*
+0.098 gp3
+0.098 g8*
+ (0098 qg°

*

Vinternat test

2 single sided specification

5of 20

¥ root-sum-squares caleulation mathed




Operation Verification and Performance Tests

Performance Test Record

m Trace Number:

Report Number:

_ TestDate:_ /_{

HF 3588A

Performancs Test

Using Recommended Test Equipment

Using Other Test Equipmant

Measurement Uncertainly

Ratig

Measurement Uncertainty

Ratia

t1a, Input Amplitude Accuracy and
Ftatness
500
1010100 Hz
100 Hz to 30 kHz
30 kHz to 40 MHz
40 kMz to 50 MHz
50 MHz to 100 MHz
100 MHz to 150 MHz
1T MO
1010 100 Hz
100 Hz to 30 kHz
30 kHz to 40 MHz

= 0.035 d8
+ 0,035 d8
+00354d8
+=0.035d8
=0.045dB
«+ 0.060 d8

+{.035dB
+0.035d8
= (0.035 dB

=101
=101
=101
=101
=101
=101

=10:1
=101

11h. Alternate Input Amplitude
Accuracy and Flatness
5062
10 Hz
100 Hz
1 kHz
10 kHz
30 kHz
100 kHz
300 kHz
500 kHz
1 MHz
2 MHz
5 MHz
10 MHz
25 MHz
40 MHz
55 MHz
70 MHr
85 MHz
100 MHz
120 MHz
135 MHz
150 MHz
1 MG
10 Hz
100 Hz
1 kHz
10 kHz
30 kHz
100 kHz
300 kHz
500 kHz

+0.011 dB
+0.010 dB

+0.010 ¢8

+0.011 ¢B

+0.012 dB

+0.017 d8

= 0.109 dB°
+ (0,100 dB®
+ 0,109 d8*
+0.109 dB®
+ 0,097 dB>
+0.089 B>
+0.089 d83
+0.092 d83
+ 0082 ¢g*
+0.097 ¢8?
+0.0e2 d8*
+ 0,088 d83
+0.098 dB®
+0.098 dg*
=+ 0.098 ¢B3

+0.0114B
+0.010dB
+ 0010 dB
+ 0,011 d8
+0.012dB
+0.017dB
+0.109 d8*
+0.100 d8*

i

Vinternal test

2 single sided specification

3 raat-sum-squares caloulation methad
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HP 3588A Operation Verification and Performance Tests
Performance Test Record

Trace Number: Report Number: Test Date: /[

Using Recommendad Test Equipment Using Other Test Equipment
Measurement Uncerlainty | Ratio | Measerement Uncertainty | Ralio

Performance Test

11b. Alternate Input Amplitude
Accuracy and Flatness (cont)
1 MHz +0.108 gB*
2 MHz + 0,100 ¢8®
& MHz +0.097 d8®
10 MHz +0.089 d8°
25 MHz + (0,088 d°
40 MHz =0.092 dg?

12. Reference Level Accuracy +(.036 d3

13. Log Scale Accuracy
0t 30d8 . =0.007 d8
=40 48 +(0.044 dB
-50dB = 0.044 ¢B
-60 dB +{(.064 dB
-70dB = 0.064 dB

14. Source Dynamic Accuracy |
10 d8 pad +002dB
20 ¢B pad +0.02 B

15. input Return Loss +0.9d8 NAZ NAZ
16, Seusce Return Loss + 0.0dB NAZ NAZ
17. Source Rarmonic Distortion +2508 NAZ NAZ

18. Source Spurious Responses +15d8° NAZ . NAZ
19, Seurce Noise + 1.65 d8* NA® NA?
Vinternal test ? single sided specification ? raot.surn-squares calculation method

 |nable to meet the 4:1 ratio with current test equipment . Verify accurasy of multirater if caleulated value is within Q.05 dE
af specification. ’




m Trace Number:

QOperation Varification and Performance Tests

Parformance Test Record

Report Number:

HF 3588A

1. Local Oscillator Feedthrough

Specification:

=20 dB below range

PASS FAIL

Test Date: [

Frequency

Measzured Valug

Specification

0 Hz

~=%. 72 dBm

<=4 dBm

2. Phase Noise

Specification:

1 kHz offset normalized to 1 Hz noise power bandwidth

FAIL

< 105 dBc

Measured Value

Specification

-0 27

«=105 dB/Hz

3. Residual Responses

Specification:

-20 dBm range

PASS FAIL

<«]110dBm

Frequency

Measured Value (dBm)

Specification (dBm}

50 Hz or 60 Hz
100 Hz or 120 Hz
150 Hz or 180 Hz

it b8
Je) 28
- 123.04

<=110
<=110
<-110

12.5 kHz
247823 kHz
35.7134 kHz

e
Sy
_ 1 E

<=110
<110
=110

100 kMz
187 5 kHz
250 kHz

- /Zv
- 0
- 17§

<110
<110
=110

10 MHz

WEr

«=-110

-

n H m
-

=
.
&
e
&=
&
=
&
&
&
&
&
&
&
&
&
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&
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HF 3588A

Trace Number:

Operation Verification and Pettormance Tests
Performance Test Record

Report Number: Test Date:_ [/

4. Noise Level

Specification:
50Q input impedance -

756 input impedance

1 M input impadance
(terminated in 100 k&)

— e i,

PASS FAIL

<—132 dBm/Hz above 30 kHz (degrade by 3 dB for start
frequency = 30 kHz in auto-sweep mode)

<-129 dBm/Hz between 2 kHz and 30 kHz inclusive

100 Hz to 2 kHz is 1/f noise and is <-129 dBm/Hz at 2 kHz
and <-116 dBm/Hz at 100 Hz

add 10 dB to specification if low-distertion mode is ON

add 2 dB to 50 specilication

<110 dBm/Hz below 40 MHz with 1/ corner at 100 kHz

Low Input
Dislortion | Impedance

Resolution Measured Value Specification
Bandwidth Frequency (dBm/Hz) (dBm/Hz)

ON 500

17 kHz 150 MHz 13157 <=122
140 MHz I3 <122
120 MHz -/ %) (o7 «-122
71 MHz ~r 23 F <-122
18 MHz /2. O <122
5.3 MHz ~s2E.77 -y
53 kHz -/E.5 <m]2?

5.3 kHz S T =119

530 Hz R <-114

150 MHz - /O =132
140 MHz /39 4% <132
120 MHz /YOO8 <=132
71 MHz  SET e <-132
18 MHz - Aas E «_137
5.3 MHz A <132
53 kHz i <132

5.3 kHz -0 IL. Ve <128

530 Hz - SEE G 2 <124

40 MHz 1208 Y <—110
10.1 MHz 78 53 <=11{
109 kHz . <=110

0.1 kHz P /1T B <=100

1.1 kHz —tp <-00

—

110 Hz — G, D «—80
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Operation Verification and Performance Tests

Performance Test Record

Trace Number:

Report Number:

HP 3588A

Test Date: [/

5. Frequency Accuracy

Specification:

PASS

FAIL

initial accuracy without option 001 = = 0.5 ppm
with option 001 = = 0.01 ppm
add = 0.1 ppm if instrument on <48 hours

aging without option 001 = = 0.25 ppm/month
with option 001 = £ 0.125 ppm/month
frequency counter resolution = + 0.1 Hz

Calculated Lower Limit (Hz} T

Measured Value (Hz}

Calculated Upper Limit (Hz) ¥ |

<

<

+ Without Option 001 = 100 X 10°- (25 X months) ~50 - 0.1 =
+ With Option 001 = 100 X 10°- (12,5 X months) - 1= 0.1 =

+ Without Option 001 = 100 X 10° + (25 X months} + 50 + 0.1 =
1 With Option 001 = 100 X 10°% + (125 X

months) + 1 + 0.1 =

Menths = number since [ast frequency adjustment.

6. Spurious Responses

Specification:

spurious sidebands

PASS

FAIL

<-70dBc

Source Frequency (MHz)

Spur Freguency {MHz)

Measured Value (dB)

Specification {dB)

7.8125
9.8125
149.8125

10.8428
9.8248
149.8248

<—70
<-70
<=7

9581274
95.8149
100.76274

95.81254
85.8129
100.79254

<70
<~f0
<=7

100.7949
100.79454
100.794504

100.7929
100.79254
100.792504

<-70
<70
<~70

100.7945004
1.8125
7.81496

100.7925004
4.81373
481373

<~7{)
<10
<~70

144.8125
144.832746
89.9125

144.822623
144822623
89.8125

<70
<70
<70

10 of 20
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HP 3588A

Trace Number:

Operation Verification and Performance Tests

Report Number:

Performance Test Record

TestDate: [/ _/

7. Image Reasponses

Specification:

carrier leve] < range

PASS FAIL

i ——————

<-70 dBc

Frequency (MHz)

Measured Value (dB)

Specification (d8)

40.85956
60.85936
61.35956

<70
=70
=70

8. Input Harmonic Distortion

Specification:

low distortion mode ON
50Q and 75 input

low distortion mode OFF
50 and 75Q input
1 MQinput

FAIL

<=80dBc

<-70dBc
<—65dBe

Low
Distortion

Low Pass
Filter

Harmonic
{MHz)

Fundamental
(MHz)

Specification
(dB)

Measured Value
(¢B)

ON

50 MHz

84.530035
141.785054

47265018

<=80
«—80

21 MHz

37633082
56.449623

18.816541

«—B0
<80

50 MRz

84.530036
141.795054

47.255018

<=7()
«-70

21 MHz

37.633082
56.449623

18.816541

w70
<70

21 MHz

18.816641 37633062

=53

11 of 20
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Operation Verification and Performance Tests HP 3588A
Performance Test Record

LABLY

Trace Number: Report Number: TestDate: /[

i

9, Intermodulation Distortion PASS FAIL

*_

Specification: low distortion mode ON
50¢2 and 75Q input <-80dBc

"

low distortion mode OFF

50¢2 and 758 input <70 dBc
1 MQ input <-65dBc

Low Input Source N
Distortion | Impedance Frequency Frequency Measured Value (dB)t | Specification (dB)
ON 500 2363456 MHz 134 Hz <=80
47 269066 MHz o <—80
23.634734 MHz «—B0

23.637307 2.841 kHz <~80
472711773 MHz <-80
23.640148 MHz <80

23.694466 60 kHz <-80
47.328923 Mz <80
23.754456 MHz <80

23,6346 MHz 134 Hz <-70
47 269065 MHz o <-70
23634734 Mz =-70

23.637307 2.841 kHz <=70
47271773 MHz ==70
23.640148 MHz <-7{

23.694486 80 kHz <=70
47328923 MHz <-70
23.754466 MHz <=70

23.6346 MHz 134 Hz <=§5
23.634734 MHz <—G9

23.637307 2.841 kHz <-85
23.640148 MHz <65

23.694466 60 kHz <=65
23.754466 MHz <G5

N mmom

o 4 bt W b T P — D M ey [ MCLMEST W Metewr B Wraete Bt e Bu ey b sy

SN Y NV L YN NG T N N

%]

LY TR TRY. SRR T SR b
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HP 3588A Operation Verification and Parformance Tests
Performance Test Record

Trace Number: Report Number: Test Date: [/

10. Source Amplitude Accuracy and Frequency Response PASS FAIL

Specification: at 300 kHz 10dBm =1dB

frequency response relative to 300 kHz- 300 kHz output level + 1 dB

Fraquency Lower Limit (dBm) Measured Value (dBm) Upper Limit (dBm)
10 Hz }
100 Hz
1 kHz
10 kHz
30 kHz
100 kHz
300 kHz
500 kHz
1 MHz
2 MHz
5 MHz
10 MHz
25 MHz
40 MHz
55 MH:
70 MHz
B3 MHz

100 MHz
120 MHz
135 MHz
150 MHz

t Measured Value at 300 kHz -~ 1 dB
 Measured Value at 300 kHz + 1d8

—t

- — — | —+
s+ H H [

-t e e [H e [ R e A

= =k b = e Pt ek e [ e e [
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Operation Verification and Performance Tests HP 3583A
Performance Test Record

n

{

h

Trace Number: Report Number: _TestDate:__ [/

FAIL B @

11a. iInput Amplitude Accuracy and Flatness PASS

|
-

1
—

Specification:

an

50Q input 10 Hz - 100 Hz +25dB
100 Hz - 30 kHz +1.0dB
30 kHz - 150 MHz +0.5dB
300 kHz-40 MHz +0.4dB

Ly

75¢ input 10 Hz - 100 Hz +25dB
100 Hz - 30 kHz +1.0dB
30 kHz - 150 MHz +08dB

M | |

1 MQinput 10Hz - 100 Hz | +2.5dB
100 Hz - 30 kHz +1.0dE
30kHz - 40 MHz +(0.6dB

Add the following frequency response errors for windows used in narrow band zoom mode
operation:

high accuracy zoom +0.005 dB

high resolution zoom : +0,-1.5dB

Upper Limit Measured Value Lower Limit
Impedance Range (dBm) (¢Bm) ~ (dBm)

504 30 kHz - 150 MHz +0.5 Maximum .5
+0.5 Mirimum 0.3

300 kHz - 40 MHz +0.4 Maimum -0.4
+0.4 Minimum 0.4

100 Hz - 30 kHz +1.0 Maximum -1.0
+10 Minimum 1.0

10 Hz- 100 Hz +25 Maximuem 2.8
+2.5 Minimum 2.5

30 kHz - 40 MHz +0.6 Maximum ‘ 06
+0.6 Minimum -0.6

100 Hz - 30 KMz +1.0 Maximum 1.0
+1.0 Minisum 10

10 Hz - 100 Hz +2.5 Maximum 2.5
+2.5 Minimum 25

TP AATOARDDDE®D DD DD D

7 SO (I (O {

(L
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HP 3588A

Trace Number:

11b. Alternate Input Amplitude Accuracy and Flatness PASS

Specification:

same as 11a

Report Number:

Operation Verification and Performance Tests
Performance Test Record

Test Date:

FAIL

[

Input
impedance

Frequency

Measured Value
{dBm)

Reference Valug

. (dBm)

Calculated Valus
(dBm)

Specifications

(0 dBm)

508

10 Hz
100 Hz
1 kHzy

+25d8
+1.0dB
+104d8

10 kHz
a0 kHz
100 kHz

+1.0d8
£05dB
+(05d8

300 kHz
500 kHz
1 MHz

+04dB
+=0.44d8B
+0.40dB

2 MHz
5 MHz
10 MHz

+0.4dB
+~0.4dB
+0.4d8

25 MHz
40 MHz
55 MHz

+0.44d8
=0.4dB
+05d8

70 MHz
85 MHz
100 MHz

+05dB
+0.5dB
+05d8

120 MHz
135 MHz
150 MHz

+=0.5dB
+0.5d8
+05dB

]
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Performance Test Record

Trace Number:

- Operation Verification and Performance Tests

Report Number:

Test Date:___/  /

HP 3588A

—_—

Input

impedance Frequency

Measured Value
(dBm)

Reterence Value Calculated Value Specificalions

(dBm)

{dBm)

(0 dBm)

1 MQ 10 Hz
100 Hz
1 kHz

2548
=1.0dB
+1.0d8

10 kHz
30 kHz
100 kHz

= 1.00B
+06d8
+06d8

300 kHz
500 kHz
1 MHz

+ 0.6 dB
+ 0.6 dB
= 0.64d6

2 MHz
5 MHz
10 MHz

=0.6dB
+0.6dB
+ 0.6 d8

25 MHz
40 MHz

+05d8
=06dE

12. Reference Level Accuracy

Specification:

at 300 kHz reference level = range

PASS FAIL

==03dB

Measured Valuve (dBm)

Range (dBm)

Calculated Value (dB)

Specification (dB)

20 =
10 =
0=

w+{3
<=03
<203

10 =
20 =

<=+ 3
<+ (13

16 of 20
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HF 3588A Operation Verification and Performance Tests
Performance Test Record

Trace Number: Report Number: Test Date; [/

13. Log Scale Accuracy PASS FAIL

Specification: 0to-30dB «0.05dB
-30to-40dB <(.1dB
~4(to -50dB <0.3dB
-30to 60 dB <0.5dB
-60to 70 dB <(.7dB

Reterence Value Measurad Value Calculated Vahie Specification
(dB) {dB} (dB) (dB)
10 Y -0 — & et <*0.05
_20 r i 2] - Jooe = &l == 0.05
=30 R I TR = 290 <> 0.05
—40 - i e o YR ‘ - L G6 i <+{.10
_50 PINE 5D ek o ~ o <=+ 0.30

Level Reference Attenuator  Insertion Loss Measured Calculated Specification
{dB) Value (dB) Setling(dB) Error Value (dB) Value (dB) {dB)

60 . cj-c)gi_ 10 - - 5277 = < (.50
70 0. nd - 20 - - 7.5 = <+ 0.70

T The digital multimeter needs to be verified if the Calculated Value is within 0.05 4B of specification.

14. Source Dynamic Accuracy PASS FAIL

Specification: at 300 kHz = 0.02 dB/dB below 10 dBm

Specification

Correction Dynamic Accuracy (dB) (dB)

(dB)
10 dB PAD =02
10 8 DAC +0.2

20 dB PAD A =04

20dB PAD B : +04
20 ¢B DAC = 0.4

1 20 4B insertion toss error at 300 kHz minus 10 dB insertion loss error at 300 kHz
1 20 4B insertion |oss error at 2300 kHz

Attenuation Measured Value (dB)

17 of 20
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Operation Verification and Performance Tests HP 3588A

Performance Test Record

i

13

Trace Number: Report Number: ___TestDate: [ [ _
é

& LA At Y

15. Input Return Loss FAIL

EP

Specification: »20dB

Frequancy (MHz) Range (dBm) Measured Value (dB) Specification (dB)
100 20 <-20
10 =-20
Q =20
-10 =20
—20 <20
20 =20
10 <=20
0 <-20
=10 ‘ =—20
—20 <=20

m

m

iy

16. Source Return Loss

Specification: _ >20dB
Refarence Frequency Source Amplitude Measured Value Specification
{MHz) (dBm) {dB) {dB)
G0 +10 <20
0 <20
—10 <—20
=20 <=2
-3 =20
<20}
<~20
«—20
=20
<=2
<20
<20
<20
<=20
==20
w20
=2
<20

- (O (Y DY (S AU A LI LIS I tONS yONS AN dRES (I
W T © worer W ST N DSCTR f ERSE I P W RO N N Y A W PR NN Y RN Y NN N L DS N N F RN T OO N RN PR Y N W N Y OWOW I O ) N T e W [ NN F e

T m

4.4

LA L

h

18 of 20

T




Operation Verification and Performance Tesls
Parformance Test Racord

HF 35864

Test Date: [/ l /

Trace Number: Report Number:

17. Source Harmonic Distortion

Specification:

«=30dBc

PASS FAIL

Fundamental Frequency

Harmonic Measured Value (dB)

Specification {dB)

100 kHz

200 kHz
300 kHz

<-30
<30

1 MHz

2 MHz
3 MHz

<3
< =30

10 MHz

20 MHz
30 MHz

<=3
<=30

50 MHz

100 MHz
150 MHz

w30
=30

75 MHz

150 MHz

<=30

18. Source Spurious Responses

Specification:

<40 dBc

PASS FAIL

Reference Frequency

Spur Frequency (MHz)

Measured Value (dB)

Specitication (dB)

101 kHz

10.1875

<=40

101 MHz

101.1875
101.373

< =40
«<—40)

149.9 MHz

10.3875

<40

16 of 20

O ARl i U S o bt il e U Pl B o T S e o e




Operation Verification and Performance Tests HF 35884
Performance Test Record

Trace Number: Report Number: Test Dates //

18. Source Noise PASS FAIL

Specification: 1 Hz bandwidth, offsets = 500 Hz from carrier
<—80 dB relative to the carrier

Reference  |Ofiset Frequency | Measured Value Reference Value Calculated Value | Specification

fFrequency (MHz) (MHz) (dBm) (dBm) {dB) (dB)

8.0125 8.013M2 , = - <30
8.015060 <80
8.02530 = «—80
8.076508 <80
833293 <=0
9612656 = =80
140.0125 140.013012 <80
140.015060 <=-80
140.02530 <=B0
140 076606 <=0
140.33253 <-80
140.612656 = <80

20 of 20




Operation Verification and Performance Tests MP 358EA
Test Duration

Test Duration

Operatian verification require approximately 2 hours to complete. The performance tests require
approximately 7 hours to complete.

Caution Before applying line power to the analyzer or testing its electrical performance, sce
% chapter 2, “Instailation.”

Calibration Cycle

To verify the HP 3588A Spectrum Analyzer is meeting its published specifications, do the
performance tests every 12 months.

Equipment BRequired

The equipment needed for operation verification and performance tests is listed in table 1-2. Other
equipment may be substituted for the recommended model if it meets or exceeds the listed eritical
specifications.

Measurement Uncertainty

The Performance Test Record contains a table listing the measurement uncertainty and ratio for
each performance test using the recommended test equipment. The table also provides a place to
record the measurement uncertainty and ratio for each performance test using equipment other
than the recommended test equipment.

¢

¢




HF 3588A Operation Verification and Performance Tests
Operation Verification and Performance Test List

Operation Verification and Performance Test List

The {ollowing table lists the operation verification and performance tests.
Table 3-1. Operation Verification and Performance Test List

Operalion Verification Tests Performance Tests
1. Local Osciltater Feedthrough 1. Local Oscillator Feedthrough
2. Phase Noise 2. Phase Noise
3. Residual Responses 43, Residual Regponses
4, Noise Level -| 14, Noise Level
9. Frequency Accuracy 35 Frequency Accuracy
8. Spurious Responses /8. Spurious Responses
7. mage Responses 7.\mage Resporses
8. input Harmanic Distortion /B, Input Harmanic Distortion
10, Source Amplitude Accuracy and Freguency Response | \G, Intermadulation Distortion
11a. input Ampiitude Accuracy and Flatness - 310. Source Amplitude Accuracy and Frequency Response
115, Alternate Input Amplitude Accuracy and Flatness Ja Input Amplitude Accuracy and Flatness
12. Reference Level Accuracy - 110, Alternate Input Amplitude Accuracy and Flatness
14, Source Dynamic Accuracy 112, Reference Level Accuracy
17. Source Harmanic Distartion N3, Log Scale Accuracy
18. Source Spurious Responses 14, Source Dynamic Accuracy
19. Source Noise - 15. Input Return Loss
16. Saurce Return Loss
17. Source Harmonic Distertion
18. Source Spurious Responses
19. Source Noise

B
B
B
|
¥
5
| ]
B
|
|

|
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Operation Verification and Performance Tests
Specifications and Performance Tests

Specifications and Performance Tests

The following table lists specifications and the performance test or tests that verify each specific:

Table 3-2. Specification and Performance Tests

Specification

Performance Test

Dynamic Range
Noise Level
Spurious Responses

Spectral Purity

4, Noise Level

1, Logal Oscillator Feedthrough
3. Residual Respanses

B. Spuricus Responses

7. Image Responses

8. Input Harmonic Distortion

9. Intermodulation Distortion

2. Phase Noise

Amptitude Accuracy
Full Scale Absolute Accuracy

Scale Fidelity
Input Port Return Loss

11a, or 11b, Input Amplitude Accuracy and Flatnsz
12. Reference Level Accuracy

13. Log Scale Accuracy
15, Input Return Loss

Frequency Accuracy

5. Frequency Acguracy

Source
Absolute Amplitude Accuraty
Dynamic Accuracy
Frequency Response
Spurious Products

Noise
Qutout Port Return Loss

10. Source Amplitude Accuracy and Frequency Resc
14. Source Dynamic Accuracy
10. Source Amplitude Accuracy and Frequency Razz

17. Source Harmonic Distortion
18. Source Spurious Responses

19, Source Noise
16. Source Return Loss




Qperation Verification and Perdormance Tests HP 3588A
1. Local Cscillator Feedthrough

1. Local Oscillator Feedthrough

Operation Verification — Yes

For Operation Verification, the procedure is the same as the Performance Test procedure.

This test verifies that the HP 3583A Spectrum Analyzer meets its dynamic range specification for
local oscillator (LO) feedthrough. In this test, the analyzer measures the 1O feedthrough, which
appears 2s a signal at 0 Hz.

Equipment Required: None

1. Press the following keys:

[ Preset ]
[ Spet Fetn ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF1
[ Range/lnput ]
[ RANGE ]
=20
[dSm ]
[ Freq]
{ CENTER ]
0
(Hz]
[ 5PAN]
1
[ kHz]
[ Sweep ]
[ SWEEP AUTO MAN }
[ Res BW ]
{ RES BW ]
4.5
[Hz]
[ Avg/Pk Hid ]
[ VIDEQ AVERAGE ]

2. Enter the Man readout in the test record.
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HFP 3588A Operation Verification and Performance Tests
2. Phase Noise

2. Phase Noise

Operation Verification — Yes

For Operation Verification, the procedure js the same as the Performance Test procedure.

This test verifies that the HP 3588A Spectrum Analyzer meets its dynamic range specification for
spectral purity. In this test, the analyzer uses its internal 10 MHz calibration signal as a clean signal

source for measuring phase noise.
Equipment Required: None

1. Press the following keys:

[ Preset ]
[ Spel Fetn ]
{ SINGLE CAL ]
[ AUTO CAL ON OFF ]
[ PRFM TESTS ]
[ CALIBRATR TO INPUT ]
[ Sweep )
[ OVERSWEEP ON OFF ]
[ Fregq]
[ GENTER ]
10
[ MHz ]
{SPAN]
5
[kEz]
[ Marker ]
[ ZERO OFFSET ]
{ MARKER X ENTRY ]
10.007
[ MHz ]
[ Marker Fetn ]
[ NO'SE LEVEL ON OFF ]

2. Enter the A Mkr readout in the test record.




Operation Verification and Performance Tests HP 3588A
3. Residual Responses

3. Residual Responses

QOperation Verification — Yes

For Operation Verification, the procedure is the same as the Performance Test proeedure.

This test verifies that the HP 3588A Spectrum Analyzer meets its dynamic range specification for
residual responses. In this test, the analyzer measures the residual responses of the power line

frequency and its harmonics, the power supply switching frequency, the reference frequencics, and
the oscillator harmonics.

Equipment Required: 500 Feedthrough Termination

1. Connect the 50Q feedthrough termination to the INPUT connector.

2. Press the following keys:

[ Preset }
[ Spel Feln ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF ]
[ Range/Input ]
{ RANGE ]
20
[dBm]
[ Freq]
[ FULL SPAN )
[ Res BW ]
[RES 8W]
435
[Hz]
[ Avg/Pk Hid |
[ VIDEQ AVERAGE |
[ Sweep ]

[ SWEEP AUTO MAN ]
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HF 3588A Operation Verification and Perfarmance Tests
a. Aesidual Responses

3 For each of the following frequencies, perform steps a and b:

Frequency
50 Mzt or 60 Hz#
100 Hzt or 120 Hz$
150 Mzt or 180 Hz #
12.5 kHz
24.7623 kHz
357134 kHz
100 kHz
187.5 kHz
250 kHz
10 MHz

+ It lacal line frequency is 50 Hz, check this frequencgy.
1 1f local line frequency is 60 Hz, check this frequency.

a. Press the following keys:
{ MANUAL FREQ ] (1o frequency in table)

b. Enter the Man readout in the test record,
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b4, Noise Level

m 4. Noise Level

Operation Verification — Yes

Far Opcration Verification, cheek oaly the frequencies listed in the shaded boxes.

This test verifies that the HP 3583A Spectrum Analyzer mects its dynamic range specification for
noisc level. In this test, the analyzer's noise level marker function measures the noise level. The

noisc level is measured using the receiver’s 50 input path, with low distortion mode on and ofl, and
using the 1 MQ input path.

Equipment Required: 5002 Fecdthrough Termination
100 kQ Feedthrough Termination

1. Connect the 50Q feedthrough termination to the INPUT connector.

2. Press the {oflowing kcys:

[ Preset ]
{ Spel Fetn |

[ SINGLE CAL ]

[ AUTO CAL ON OFF ]
[ Range/input ]

[ RANGE ]

=20

[dBm ]
[ Freq)

[ ZERO SPAN |
[ Marker Fetn |

[ NOISE LVL ON OFF ]
[ Meas Type ]

[ LOW DIST ON OFF ]




HP 3588A

3. For cach of the following [requencics, perform sieps a and b

m For Performance Tests
Resolution

Bandwidth

Frequency

Operation Verification and Performance Tests
4, Noise Lavel

For Dperalion Verfication

17 kHz

150 MHz
140 MHz
120 MHz

Resolution
Bandwidth

Frequency

71 MHz
19 MHz
5.3 MHz

17 kHz

150 MHz
120 MMz
19 MHz

530 Hz

53 kHz

290 Hz

5.3 kHz

73 Hz

530 Hz

a. Press the following keys:

[ Res BW ]

[ RES BW ] (to resolution bandwidth in tablce)

[ Freq]

[ CENTER ] (to [requency in table)

b. Enter the Mkr readout in the test record.

. Press the following keys:

[ Meas Type ]

[ LOW DIST ON OFF )

. Repeat step 3.

- Disconnect the 500 feedthrough termination, and connect the 100 kQ fecdthrough Lermination
to the INPUT connector.

. Press the following keys:

[ Range/input ]
[ 1 MEGOHM ]
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4. Noise Level

8. For cach of the [ollowing [requencics, perform sieps a and b:

m For Performance Tests Far Operation Verification

Resolution
Bandwidth

Frequency

Resolution
Bandwidth

Frequency

17 kHz

40 MHz
10.1 MHz
101 kHz

17 kHz

40 MHz

290 Hz

101 kHz

8.1 Hz

110 Hz

290 Hz

10.1 kHz

73 Hz

1.1 kHz

9.1 Hz

110 Hz

a. Press the following keys:
[ Res BW ]
[ RES BW } (Lo resolution bandwidth in table}
[ Freg]
[ GENTER ] (1o {requency in tabic)

b. Enter the Mkt readout in the test record.
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5. Frequency Accuracy

Frequency Accuracy

QOperation Verification — Yes

For Operalion Verification, the procedure is the same as the Performance Test procedure.

This test verifics that the HP 3588A Spectrum Analyzer meets its frequency accuracy specification.
In this test, the analyzer’s counter function measures an accurate 100 MHz signal. The {requency
limits arc then calculated using the number of days since the last frequency reference adjustment.

The HP 3588A Spcctrum Analyzer must be on [or 48 hours before performing

@! this test.

Equipment Required: Synthesized Signal Generalor
Frequency Standard
N(m)-to-BNC(f) Adapter
BNC Cabiles (2)

1. Connect the test cquipment as shown in figure 3-1.

HP 3528A SPECTRUM ANALYZER SYNTHESIZED SIGNAL GENERATOR  pxt FRAEQUENCY STANDARD
REF N

a —

N P R P )

i R R P pe——

agdd a0

ag-d4=aa04
a3 Jde

LLLLLEELLL

Niml to
BNCID
Adopler

Figure 3-1. Frequency Accuracy Setup
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Operation Verification and Performance Tests

5 Frequency Accuracy

2. Set the signal generalor as follows:

100 MHz

M Frequency
' Amplitude 0 dBm

3, Press the [ollowing keys:

[ Preset ]
[ $pcl Fetn |
[ SINGLE CAL ]
[ AUTO CAL ON OFF]

4. Wait {or a complcte sweep, then press i

[ Marker ]
[ MKR -~ PEAK ]
[ Marker Fetn ]
[ FREQ CNTR ON OFF )

5. Enter the Cntr readout in the Lest record.

¢ following keys:

ation using onc of the following formulas, and cnicr

6. Calculate the lower frequency limit specilic
imil column.

the result in the test record's Calculated Lower L

(o
Without option 001 = 100 % 106 - (25 x N)=50 -0.1
(N = number of months since the 80 MHz reference VCXO was adjusted.)

N

, With option 01 = 100 x 106 - (.5 N)-1-
". (N = numbcy f months since the gven freque s adjusted.)

t specification using one of the following formulas, and

7. Calculate the upper (requency limi
é.'lalculalc:d Upper Limit column.

enter the result in the test record’s

o
186 + (25% N) +50 + 0.1

Without option 001 = 100 ¥
he 80 MHz refercnce VCXO was adjusted.)

(N = number of months sincc t

With %001 ~ 100 x 106 #(12.5x N) + 1 A0
(N = ndmber of months sipéethe oven {requen adjusted.)




HP 3588A Cperation Verificalion and Performance Tests
6. Spurious Responses

i 6. Spurious Responses

Operation Verification — Yes

For Opecralion Verification, the procedure is the same as the Performance Test procedure.

This test verifies that the HP 3588A Spectrum Analyzer mects its dynamic range specification [or
spurious responses. In this test, the analyzer measures spurious responses such as, API spurs, step
loop spurs, sum loop spurs, and LO sideband spurs. The analyzer first mcasures a signal [rom the

signal generator, establishing a reference level. Then, using its offsct marker, the analyzer measures
the spur.

Equipment Required: Synthesized Signal Generator
N(m)-to-BNC() Adapter
BNC Cables (2)

1. Connect the test cquipment as shown in (igure 3-2.

BNC Coble

HP 35B8A SPECTAUM ANALYZER |exr e GYNTHESIZED SIGNAL GENERATOR
QUT

REF W

] I PP ]

"
13727 . d4J SO0 =

NN Py, da-dd g a4

.J_J.J_l S e Y

1 [o] T Jddd Jde
Nim} to

BNCHH
Adqpler

LELLLELLLL

Figure 3-2, Spurious Responses Setup

2. Sct the signal generator’s amplitude to -21 dBm.
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6. Spurious Responses

1. Press the [ollowing keys:

“ [ Preset ]

[ Spel Fein ]

[ SINGLE CAL ]

[ AUTO CAL ON OFF ]
[ Range/input ]

[ RANGE ]

~20

[aBm]
{ Res BW ]

[ RES BW ]

45

{Hz]
[ Avg/Pk Hld ]

[ VIDED AVERAGE |
[ Sweep ]

[ SWEEP AUTQ MAN ]

4. For each of the following sourcc frequencics, perform steps & through c:

[ Source Frequency (MHz) ] Spur Frequency (MHz)
78125 10.8428
98125 0.8248
140.8125 149.8248

|
95.81274 95.81254 .
95.814% 95.8129 @:
100.79274 100.79254
100.7949 100.7829
100.79454 100.79254

100.794504 100792504
1007945004 100.7926004
18125 481373
7.81496 481373
1448125 144822623
144.832745 144.822623

| 899125 80.8125

2. Set the signal generator’s {requency to the source {requency in the table.

b. Press the following keys: -
[ MANUAL FREQ ] (1o source frequency in table)
[ Marker ]

[ ZERQ OFFSET ]
[ sweep ]

[ MANUAL FREQ ] (to spur frequency in tablc)

. Enter the A Man readoul in test record.




HP 3588A QOperation Verification and Performance Tests
7. Image Responses

“ 7. Image Responses

Operation Verification — Yes =

For Opcration Verification, the procedure is the same as the Performance Test procedurc,

This test verifics that the HP 3588A Spectrum Analyzer mects its dynamic range specification [or
image responses. In this test, the analyzer measures the IF image spurs. The analyzer [irsl measures
a signal from the signal gencrator, establishing a relercnee level. Then, using its offset marker, the
analyzer measures the image spurs.

Equipment Required: Synthesized Signal Generator
N(m)-to-BNC({) Adapter
BNC Cables (2)

1. Connect the test equipment as shown in figure 3-3.

BNC Cable

HP 3588A GPECTRUM ANALYZER 19 17) SYNTHEGIZED SIGNAL GENERATOR
REF

A

D I
I P Y R B
J L g |

LLLLLLLLLL

Nim) a
BNCHh
Adopler

Figure 3-3. Image Responses Setup

2. Set the signal generator as follows:

Amplitude + 10 dBm
Frequency 6123456 MHz
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7. Image Responses

3. Press the following keys:

{ Preset ]
[ $pel Fetn |
[ SINGLE CAL ]
[ AUTO CAL ON OFF 1
[ Range/input ]
[ RANGE]
10
[ dBm ]
[ Res BW ]
| RES BW )
45
[Hz]
[ Sweep ]
[ SWEEP AUTOQ MAN ]
[ MANUAL FREQ ]
61.23456
[ MHz ]
[ Marker ]
[ ZERO OFFSET ]
[ Avg/Pk Hid ]
[ VIDEQ AVERAGE ]

4. For each of the following [requencies, perform steps a 2

nd b:

Frequency {MHz)

40.85856
£0.85956
61.35956

a. Press the following keys:
[ Sweep ]

[ MANUAL FREQ ] (to frcquency in table)

b. Enter the A Man rcadout in the test record.

HP 3588A
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8. Input Harmonic Distortion

m 8. Input Harmonic Distortion

Operation Verification — Yes

For Operation Verification, only perform steps 1 through 4.

This test verifics that the HP 3588A Spectrum Analyzer meets its dynamic range specification for
input harmonic distortion. In this test, a low pass filter attenuates the harmonics of a signal {rom the
synthesizer/level gencrator. The analyzer then measures the signal, establishing a reference level.
Then, using its offsct marker, the analyzer measures the sccond and third harmonics. Harmonic
distortion is measurcd using the receiver's S0 input path, with low distortion mode on and ofl, and
using the 1 MQ input path.

Equipment Required: Synthesizer/Level Generator
21 MHz Low Pass Filter
50Q Feedthrough Termination
BNC Cables (3)

1. Conncct the test equipment as shown in [figurc 3-4.

)

BNC Coble

3

m
>
—

HP 3588A SPECTRUM AMALYZER

5‘{,{‘”21 SYNTHESIZER/LEVEL GENERATOR

Pl
m
T
2

J son

(
—s || 0 5y o Qued!
. ] 7l + 30
. _l O O

- ]

—d

E

LLL
Lfjjrtrjict
LLfjiLLL}jLL

LLLLLLLLEL

LL
LL
L

L

BNC Cable Low BNC Cable
Pass Filter

Figure 3-4. Input Harmonic Distortion Setup |

2. Sct the synthesizer/level gencrator’s amplitude to ~2 dBm.
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8. Input Harrmonic Distortion

3. Press the following keys:

[ Preset |
[ Spel Fetn
[ SINGLE CAL ]
[ AUTQ CAL ON OFF |
[ Range/input ]
[ RANGE |
]
[ dBm]
[ Res BW ]
[RES BW]
4.5
[Hz]
[ Sweep ]
[ SWEEP AUTO MAN |
[ Avg/Pk Hid ]
[ VIDEQ AVERAGE ]
[ Meas Type ]

[ LOW DIST ON OFF ]

HP 3588A

4. For cach of the following fundamental frequencics, using the filter listed perform steps a

through ¢:

Low Pass Filler

Fundamental
Frequency (MHz)

Second Harmonic
(MHz}

Third Harmonic
{MHz)

50 MHz

47.265018

94.530036

141.795054

37.633082

56.449623

21 MHz 18.816541

a. Set the synthesizer/level generator'’s frequency to the fundamental frequency in the table.

b. Press the following keys:
[ Sweep ]
[ MANUAL FREQ ] (1o fundamental frequency in table)
{ Marker }

[ ZERQ QFFSET ]
[ Sweep]
[ MANUAL FREQ ] (to sccond harmonic in Lable)

¢. Enter the A Man rcadout in the test record.

d. Press the {ollowing keys:
[ MANUAL FREQ J {to third harmonic in tablc)

¢. Enier the A Man readout in the test record.
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E. Input Harmanic Distortion

3. Press the [ollowing keys:

: MQ [ Meas Type ]

[ LOW DIST ON OFF ]
. Repeat step 4.
. Disconncct the cable connected to the INPUT conncctor. Connect the 508 [cedihrough

termination to the INPUT connector, and conncct the cable to the 500 fecdihrough
termination.

. Press the following keys:
[ Range/tnput ]
[ 1 MEGOHM ]

. For cach of the lollowing fundamental frequencics, using the filter listed perform steps a
through e:

Fundamental Frequency Second Harmonic
(MHz) {MHz)

21 MHz 18.816544 37 633082

Low Pass Filter

a. Sct the synthesizer/level generator’s [requency to the fundamental frequency in the table.

b. Press the {ollowing keys:
[ Sweep ]

[ MANUAL FREQ ] (10 fundamental {requency in table)
{ Marker |

[ ZERC OFFSET ]
[ Sweep ]

[ MANUAL FREQ ] (to sccond harmonic in Lable)

¢. Enter the A Man readout in the test record.

d. Press the following keys: .
[ MANUAL FREQ } (to third harmonic in table

e. Enter the A Man rcadout in the test record.
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9. Intermodulation Dislortion

m 9. Intermodulation Distortion

Operation Verification — No

Do not perform this test for Operation Verificalion.

This test verifics that the HP 3588A Spectrum Analyzer meets its dynamic range specification for
intermodulation distortion. In this test, a 50 dircetional bridge mixcs two signals. The resulting
modulated signal is measurcd by the analyzer, establishing a reference level. Then, using its offsct
marker, the analyzer measures the second and third order intermodulation products (the sum and
dilference frequencics). Inlermodulation disiortion is measured using the receiver's 509 input path,
with low distortion mode on and olf, and using the 1 MQ input path,

Equipment Required: Synthesized Signal Generator
Synthesizer/Level Generator
500 Dircctional Bridge
508 Feedihrough Termination
N{m)-to-BNC([) Adapters (4)
SMA(m)-to-BNC(F) Adapters (4)
BNC Cables (7)
BNC to Alligator Clip (2)
Dual Banana to BNC(f) Adapter
BNC Tec
SMA(m)-to-BNC(m) Adapters(2)
N(f)-to-BNC(m) Adapters (2) '
10 dB Ampliliers (2)
10 dB Aticnuators (2)
Power Suply
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9. intermodulation Distortion

1. Connect the test equipment as shown in figure 3-5.

BHC Cotie BHC Cabie
HP 1588A SPECTRUM . 0 iy SYNTHEGIZERAEVEL BYNTHEGIZED SIONAL
ANALYZER s our QENERATOR per - QENERATOR

LLLLLLLLLL

Supply

Orechonal i::::;io(l?]";:ln

Brage
agopler -\J

1 - SMa tm 10 BRC th 7 - SN Ohm Orectiongl Brigge
2 - 008 Ampluhet 8 . BNC ) 1o Alhgotor Chp

3 - SMA im) ip BNC (m) 9 - BNC Coble

4« N tm by BNC (h 10 - Duat Bongna to BNC <D
S - a8 Atrenuotor 11 - BNC Tee

& - N U to BNC Imb

Figure 3-5. Intermodulation Distortion Setup

2. Press the following keys:

{ Preset ]
[ Spel Fetn
[ SINGLE CAL ]
[ AUTO CAL ON OFF ]
[ Range/Input ]
{ RANGE ]
-20
[dBm]
{ Freg]
[ FULL SPAN }
[ Res BW]
{ RES BW ]
14
[Hz]
[ Meas Type ]
[LOW DIST ON OFF ]
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9. Intermodulation Distortion

[ Sweep )
[ SWEEP AUTO MAN |
[ MANUAL FREQ )
23.634465
[ MHz ]

3. Sct the signal generator’s frequency 1o 23634466 MHz, and adjust its amplitude for a Man
roadout of ~26.0 dBm = 0.1 dB (approximately ~-19 dBm).

4. For cach of the following source frequencics, perform steps a through h:

Source Frequency | 2nd Order Diierence | 2nd Order Sum 3rd Order _\
236346 MHz | 134 Hz 47269066 MHz | 23.634734 MHz
23.637307 MHz 2.841 kHz 47271773 MHz 23.640148 MHz
23.684466 MHz 60 KHz 47328923 MHz 23.754466 MHz

a. Press the [ollowing keys:
[ Sweep |
{ MANUAL FREQ ] (to source frequency in tablc)

b. Sct the synthesizer/level generalor’s frequency to the source frequency in the table, and
adjust its amplitude for a Man readout of —26.0 dBm = 0.1 dB (approximately —19 dBm).

c. Press the following keys:
[ marker ]

[ ZERQ OFFSET ]
[Avg/PKHId]

[ VIDEO AVERAGE |
[ Sweep ]
[ MANUAL FREQ ] (to sccond order difference frequency in tabic)

4. Enter the A Man readout in the test record.
e. Press the following keys:
[ MANUAL FREQ ] {to second order sum {requency in table)
. Entcr the A Man readout in the test record.
g. Press the following keys:
[ MANUAL FREQ ] (to third order frequency in table)
h. Enter the A Man readout in the test record.

i, Press the following keys:

[ Marker ]

[ OFFSET ON OFF ]
[ Avg/Pk Hid ]

[ OFF ]
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4. Intermodulation Distortion
5. Press the [ollowing keys:

[ Meas Typa ]
[ LOW DIST ON OFF ]
[ Sweep ]
[ MANUAL FREQ ]
23.634466
[ MHz ]}

. Adjust the signal gencrator’s amplitude for a Man readout of -26.0 dBm = 0.1 dB
(approximately —19 dBm).

. Repeat step 4.

. Disconnect the cable connected to the INPUT connector. Connect the 50Q [cedthrough

termination to the INPUT connector, and connect the cable to the 50Q feedthrough
termination.

. Press the [ollowing keys:

[ Sweep ]
{ MANUAL FREQ ]
23.634466
[ MHz ]
[ Range/lnput ]
[ 1 MEGOHM ]

. Adjust the signal generator’s amplitude for a Man readout of —6.0 dBm = 0.1 dB (approximalely

+1 dBm).

. For cach of the {ollowing source frequencics, perform steps a through g.

Source Frequency 2nd Order 3rd Grder
23.6346 MHz 134 Hz 23.634734 MHz
23.637307 MHz 2.841 kHz 23.640148 MHz
23684466 MHz 60 kHz , 23.754466 MHz

a. Press the following keys:
[ Sweep ]
[ MANUAL FREQ ] (to source frequency in table)

b. Set the synthesizer/level penerator's frequency to the source frequency in the tabic, and
adjust its amplitude for a Man readout of -6.0 dBm = 0.1 dB (approximately +1 dBm).
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c. Press the following keys:

[ Marker ]
[ ZEROQ OFFSET |
[ Avy/Pk Hid ]
[ VIDEO AVERAGE |

[ Sweep |
[ MANUAL FREQ ) (1o sccond order {requency in table)

d. Enter the 4 Man readout 1n the tost record.

c. Press the following keys:
{ MANUAL FREQ ] (to third order frequency in tablc)

f Enter the A Man rcadout in the test recornd.

g. Press the [ollowing keys:

[ Marker ]

[ OFFSET OGN OFF ]
[ Avg/Pk Hid |

[ OFF)

HP 35B8A
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10. Source Amplitude Accuracy and Frequency Response

10. Source Amplitude Accuracy and Frequency Response

QOperation Verification — Yes

For Operation Verilication, check only the frequencics listed in the shaded boxes.

This test verifies that the HP 3588A Spectrum Analyzer meets its source specilication for absolule
amplitude accuracy and frequency response. In this test, a multimeter measures the analyzer’s
source from 10 Hz to 100 kHz and a power mcter measures the analyzer's source from 300 kHz Lo
150 MMz The valuc measured at 300 kHz is used to calculate the lower and upper limit
specilications for all frequencics, exeept 300 kHz.

Equipment Required: Digital Multimcter
' Power Meter
Power Scnsor
500 Feedthrough Termination
BNC(f)-to-Dual Banana Plug Adapter
N{f)-to-BNC(m) Adapter
BNC Cable

1. Connect the 50Q feedthrough termination to the multimeter using the adapter.

2 Measure the resistanee of the feedthrough termination and enter as the reference impedance
for dBm operation (RES). Then set the multimeter’s function to ac volis (most accurate
mode), ac bandwidth (o 10 Hz - 1 MHz, and math mode to dBm. For an HP 3458A Digital
Multimeter, press the following keys:

blue shilt key Reset

OHM

blue shift key 5

Menu Scroll § (until SMATH is shown)
10 (RES) ENTER

ACV

blue shift key C

Menu Scroll (untii ACBAND is shown)
10, 1000000 ENTER

blue shilt key 3

Menu Scroll § ~ (until SETACV is shown)
3 (SYNC) ENTER

blue shilt key L

Menu Scroll § (until MATH is shown)

5 (dBm) ENTER
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10. Source Amplitude Accuracy and Frequency Response

Note If your digital multimeter docs not have dBm math capability, record the resistance
Qj of the feedthrough termination (RES) for later calculations.

3. Connect the test equipment as shown in figure 3-6.

HP 3588A SPECTRUM ANALYZER DIGITAL MULTIMETER

o
)
a0 alf a-a
o dad
2 BNCIt to
Cual Banono
Plyg Adapler

LLLLLLLLLL

e e e
e

|__QSOUREE O

500
F eeditv ough
Terminain

BNC Cobte

Figure 3-6. Source Responses Setup for Low Frequencies

4. Press the following keys:

[ Preset ]
[ Spel Fetn }
[ SINGLE CAL]
[ AUTO CAL ON OFF]
[ Freq]
[ FULL SPAN]
[ Source ]
[ SOURCE ON OFF ]
[ SOURCE AMPLITUDE |
10
[dBm]
[ Sweep ]
[ SWEEP AUTO MAN |
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10. Source Amplitude Accuracy and Frequency Response

5. For cach of the following {requencics, perform steps a and b:

For Performance Testis For Operation Verification
Frequency Frequency
10 Hz 10 Hz
100 Hz - 100 Hz
1 kHz 10 kHz
10 kHz 30 kHz
30 kHz
100 kHz

a. Press the following keys:
[ MANUAL FREQ ] (to frequency in tablc)

b. Enter the multimeter’s readout in the test record.

If your digital multimeter does not have dBm math capability, usc the following
formula to convert your measurcment results to dBm.

10 x logio ((readout /RES)1 mW) = dBm fes = 1 T1IEY

readout = multimeter’s readout in volts
RES = mcasured resistance of the fecdthrough termination

6. Connect the test equipment as shown in figure 3-7.

HP 3588A GPECTRUM AMALYZIER POWER METER

=== 2 J
@ |22
[ s o e
| | R
i

dd S
R R

SOURCE O

LLLLLLLLLL

Figure 3-7. Source Response Setup for High Frequencies
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7. Sct the power meter’s function to dBm.

8. For cach of the following frequencics, perform steps a through ¢

For Performance Tesis For Operation Verilication

Frequency

Frequency

300 kHz
500 kHz

300 kHz
10 MHz

1 MHz 40 MHz
2 MHz 100 MHz
5 MHz 150 MMz
10 MHz
25 MHz
40 MHz
85 MHz
70 MHz
85 MHz
100 MHz
120 MHz
135 MHz
150 MHz

a. Press the following keys:
[ MANUAL FREQ ] (to frequency in table)

b. Set the power meter's calibration factor for the frequency in the tabic.

c. Enter the power meter's readout in the test record.

9. Subtract 1 dB from the measured value at 300 kHz, Enter the result in the test record as the
lower limit specification for all frequencies, except. 300 kHz

10. Add 1 dB 1o the measured value at 300 kfIz. Enter the resuit in the test record as the upper
limit specification for all frequencics, except 300 kHz
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11a. Input Amplitude Accuracy and Flatness

LR
[

,H'ﬁ'fflnput Amplitude Accuracy and Flatness

Operation Verification — Yes

For Operation Verification, only perform steps 1 through 34

This test verifics that the HP 3588A Spectrum Analyzer mecets its amplitude accuracy specification.
In this test, the analyzer measures the power splitter and cable errors at [our spans and storcs the
results in its internal data registers. A milliwatt power meter provides correction to the sourcc,
maintaining 0 dBm at the power sensor input, Then the analyzer measures the fatness ol each
{requency span, Using its internal math [unctions, the analyzer corrects {or any crrors caused by the
power splitter and cables. This test checks the input {latness from 10 Hz to 150 MHz in the 502
inpul path and from 10 Hz to 40 MHz in the 1 MQ input path.

Test 11b, *Alternate Input Amplitude Accuracy and Flatness™ docs not requirc a
| milliwatt power meter. Perform cither this test or test 11b, “Alternate Input
ﬁ Amplitude Accuracy and Flatness.” '

Equipment Required: Milliwatt Power Mcter
Power Splitier
Error Correction Cable
50Q Feedihrough Termination
BNC Cables (3)
N(D)-to-BNC(f) Adapter
N(m)-to-BNC([) Adapters(3)
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11a. Input Amplitude Accuracy and Flatness

1. Sct the power switch to STANDBY (4) and remove the power cord. Remove the top cover
(sce figure 3-8).

Figure 3-8, Removing Top Cover

Warning When replacing the handle assembilies, be careful to position properly and
g attach firmly. If improperly attached, the handies could come off when
lifting the analyzer, causing personal injury.
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11a. input Amplitude Accuracy and Flatness

2. Reconnect the power cord and sct the power switch to ON (1).

@ 3. Sct the milliwatt power meter as {ollows:

Range 0 dBm, 0.2 dBm (red)
Ri 5062, 0 dBm

Control Voltage Gain maximum (clockwisc)
Control Voltage Polarity + (positivc)

4. Conncct the milliwatt power scnsor to its calibration output and adjust CAL for a 0 dBm
rcading.

5. Conncct the test equipment as shown in figure 3-9.

MRLIWATT
POWER METER HP J588A SPECTRUM ANALYZER

r<Sjo;

LLLLLLLLEE

L)

Nimy to BNC
Adapter

Sourter

NI ta
BNCIN gdapter

:p Cabie 2
BNC Cable BNC Cabie

Nim} 10 BNC{H
Adapler

Figure 3-9. Frequency Response Setup
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6. Press the foliowing keys:

[ Preset ]
[ Spci Fetn ]
[ SINGLE CAL
[ AUTO CAL ON OFF ]
[ Trigger ]
[ ARM AUTO MAN ]
[ source ]
[ SOURCE ON OFF ]
[ SOURCE AMPLITUDE |
§ (nominal loss of power spliticr)
[dBm]
[ Freq]
[ START]
10
[Hz]
[ 570P]
100
[ Hz}
[ Res BW ]
{ RES BW )
4.5
[Hz]
[ Range/Input ]
[ RANGE ]
10
[dBm]
[ Sweep ]
[ SWEEP TIME |
13
[SEC]
[ Trigger ]
[ARM ]

HP 3588A
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7. Wait for a complete sweep, then press the following keys:

@s [ Save/Recall ]
K [ DEFAULT DISK |

[ VOLATILE RAM DISK ]
[ CANGEL/RETURN |

[ SAVE TRACE |
[INTOD1]

[ SAVE STATE )
STATEY

To type in STATEI, usc the marker knob to highlight the space alter STATE, then
i press [ 1]. 1fa character needs 10 be deleted, use the marker knob to highlight the
ﬁ character, then press [ DELETE CHARACTER . '

[ ENTER |
[ Freq ]

[ START]
100

[Hz]
[STOP]
30
[ kHz]

[ Res BW ]
[RESBW]
73
[Hz]

[ Sweep ]
[ SWEEP TIME ]
12
[SEC]

[ Trigger |
[ ARM |
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8. Wait for a completc sweep, then press the following keys:

[ Save/Recall |
[ SAVE TRAGE |
[INTO D3]

[ SAVE STATE ]
STATE2

[ENTER]
[ Freg]
[ START}
30
[ kHz]
| STOP]
40
[MHz]
[ Res BW ]
| RES BW ]
4.6
[kMz
[ Sweep ]
[ SWEEP TIME ]
10
[ 5EC )
[ Trigger ]
[ ARM]

9. Wail for a complete sweep, then press the following keys:

[ Save/Recall ]
| SAVE TRACE ]
{INTODS ]
[ SAVE STATE ]
STATE
[ENTER]
[ Freq ]
[STOP]
150
[ MHz}
[ ResBW ]
[ RESBW ]
4.6
[ kHz ]
[ Sweep |
[ SWEEP TIME |
15
{ 5EC]
[ Trigger ]
[ ARM

HP 3588A
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10. Wait for a complete sweep, then press the [ollowing keys:

[ Save/Recall ]
[ SAVE TRACE )
[INTOD7]
[ SAVE STATE ]
STATE4
[ ENTER )

11. Relerring ta figure 3-9, disconnect the cable connected (o the INPUT connector (cable 1) and
conncet to the power sensor. Conneet he cable that was connected Lo the POWCT 5CNSOr
(cable 2) to the INPUT conneetor. Do NOT disconnect the cables from the power splitter.

12. Press the following keys:

[ Trigger ]
[ ARM ]

13. Wait [or a complete swecp, then press the following keys:

[ Save/Recall ]
[ SAVE TRACE |
[INTODS]

[ RECALL STATE ]
STATES

[ ENTER ]
[ Trigger ]
[ ARM ]

14. Wait [or a complete sweep, then press the following keys:

| Save/Recall }
{ SAVE TRACE }
[ INTO DB ]

{ RECALL STATE ]
STATE2

[ ENTER ]
[ Trigger ]
[ ARM ]

15. Wait for a complete sweep, then press the following keys:

{ Save/Recall |
[ SAVE TRACE ]
[INTOD4}

[ RECALL STATE )
STATE1

[ ENTER]
{ Trigger ]
[ ARM ]
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16. Wait for a complcte sweep, then press the foilowing kcys:

[ save/Recall }
[ SAVE TRACE ]
[INTODZ]

[ Math ]
[ DEFINE F1 ] (F1 = SPEC/(D2/D1))
[ SPECTRUM ]
[/]
£{)
[ DATA REG (D1-D8) ]
[DATAREGDZ ]
(/]
[ DATA REG (D1-D8) ]
[ DATAREG D1}
[}]
[ ENTER ]
| DEFINE F2 ] (F2 = SPEC/(D4/D3))
[ SPECTRUM ]
[/]
((l
[ DATA REG (D1-D8) |
[ DATAREG D4 )
(/]
[ DATA REG (D1-D8) ]
[DATAREG D3]
()]
[ENTER |
{ DEFINE F3 ] (F3 = SPEC/(D6/D3))
[ SPECTRUM |
(/1
[(]
[ DATA REG (D1-08) ]
{ DATA REG D6 ]
[/]
[ DATA REG (D1-D8) |
[ DATAREG D5 ]
1
[ ENTER]
[ DEFINE F4 | (F4 = SPEC/(D8&/DT))
[ SPECTRUM ]
{7]
(]
[ DATA REG (D1-08} ]
[ DATAREG D8]
[/}
[ DATA REG (D1-08) ]
{ DATA REG D7 |
B!
[ ENTER ]




HP 3588A Operation Verification and Performance Tests
11a. Input Amplitude Accuracy and Flatness

17. Connect the error correction cable from the milliwatt power meter (red to A and black to B) to
A42 )5 (EXT LVL). Sce figurc 3-10.

Error Correchon
Cable

MILLIWATT ALZ IS5

POWER MCETER HP 3588A SPECTRAUM ANALYZER
|

ELLELLLLLL

(Jr

V & 8 8 & d

Nim) 10 BNC(F
Adapier

Spitier

NI 1o 1Outpul) 2

BHCIFY aoopler

:I] Cahle 2
BNC Cable BNC Caoble

Nim! ta BNCL
Adapier

Figure 3-10. Connecting Error Correction Cable

A calibration failure will occur if the HP 3588A Spectrum Analyzer does an internal
calibration while the error correction cable is connected to A42 J5. Make surc to
disconnect the error correction cable before pressing [ Preset ], [ SINGLE CAL },

[ AUTO CAL ON COFf ], or before cycling power.

18. Adjust the milliwatt power meter’s control voltage reference to 0 dBm. If unable to adjust to
0 dBm, set the control voltage polarity to — (ncgative) and adjust the control voltage rclerence
again.
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11a. Input Amplitude Accuracy and Flatness

19. Press the [oliowing keys:

[ Save/Recalt ]
[ RECALL STATE]
STATE4
[ ENTER |
[ Trace Data |
[ FUNCTION (F1-F5) ]
[F4]
[ Res BW ]
[ RES BW |
9.1
[ kHz ]
[ Sweep ]
[ SWEEP TIME ]
200

[SEC ]
[ Trigger ]
{ ARM ]
aticule, then press the following keys:

20. Wait for the sweep to reach the first gr

[ Sweep ]

[ SWEEP TIME ]
60

[SEC]
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21. Alter a complete sweep, press the following keys:

[ Scale ]

[ AUTOSCALE )
[ Marker ]

[ MKR - PEAK ]

_ Enter the Mkr readout in the test record as the maximum mcasurcd value for 30 kHz to
150 MHz=

. Position the marker at the minimum point on the trace, and enter the Mkr readoul in the test
record as the minimum measured value for 30 kHz to 150 MHz.

_ Position the marker at the maximum point above 300 kHz and below 40 MHz, and enter the
Mkr readout in the test record as the maximum measured value for 300 kHz to 40 MHz.

_ Position the marker at the minimum point above 300 kHz and below 40 MHz, and cnter the
Mkr readout in the test record as the minimum measured value for 300 kHz 10 40 MHz

. Press the {ollowing keys:

[ Save/Recall )

[ RECALL STATE |
STATEZ

[ ENTER ]
[ Trace Data ]

[ FUNCTION {F1-F5) ]
[F2]
[ Res BW ]

[RESBW]
73

[Hz]
{ Sweep ]

[ SWEEP TIME ]
50

[SEC]
[ Triager ]
[ ARM ]

27. Wait for the a complcte sweep, then press the following keys:

[ Scale |

{ AUTOSCALE ]
[ Marker ]

[ MKR - PEAK}

28 Enter the Mkr readout in the test record as the maximum measured value for 100 Hz to 30 kHz

29. Paosition the marker at the minimum point on the trace, and enter the Mke rcadout in the test
record as the minimum measured value for 100 Hz to 30 kHz.

30. Press the following keys:
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[ save/Recall ]
[ SAVE STATE }
STATEZ2
[ENTER ]

[ RECALL STATE]
STATE1

[ ENTER]
[ Trace Dala ]
[ FUNCTION (F1-F5) ]
[Ft]
[ Res BW |
[RES BW]
4.5
[Hz]
[ Sweep ]

[ SWEEP TIME ]
50

[SEC]
{ Trigger )
[ ARM ]

31, Wait for a sweep, then press the following keys:

[ scale ]

[ AUTOSCALE ]
[ Save/Recall |

[ SAVE STATE ]
STATEY

[ ENTER ]
[ Marker ]

[ MKR --> PEAK ]

37, Enter the Mke readout in the test record as the maximum measured value for 10 Hz to 100 Hz.

43. Position the marker at the minimum point on the trace, and enter the Mkr readout in the test
rceord as the minimum measured valuc for 10 Hz to 100 Hz.

This completes the Operation Verification procedure {or Input Amplitude
i Accuracy and Flatness. Set the power switch to STANDBY (&) and remove the
ﬁ power cord. Disconnect the error correction cable from A42 35, and replace the top
cover and handle assembly (sce figure 3-8).
To complete the Performance Test procedure, continue following this procedure
(do not disconnect the crror correction cable or replace the top cover).

34. Disconnect cable 2 from the INPUT connector. Conncet a 506 fcedthrough termination 10
the INPUT conncetor and connect cable 2 1o the feedthrough termination. @
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35. Press the [ollowing keys:

[ Save/Recall ]
[ RECALL STATE ]
STATE3
[ ENTER ]
{ Input/Rangs |
[ 1 MEGOHM ]
( Trace Data ]
[ FUNCTION (F1-F5) ]
[F3]
[ Sweep ]
[ SWEEP TIME )
120
[ SEC]
[ Trigger ]
[ ARM ]

Operation Verification and Performance Tests
11a. Input Amplitude Accuracy and Flalness
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6. Wait for the sweep Lo reach the first graticule, then press the following kéys:

{ Sweep ]

[ SWEEP TIME ]
30

[$EC]
37. After a complete sweep, press the following keys:

[ Scale ]

[ AUTOSCALE |
[ Marker |

[ MKR - PEAK ]

3% Enter the Mkr readout in the test record as the maximum measured value for 30 kHz 1o 40 MHz

29 Position the marker at the minimum point on the trace, and enter the Mk readout in the est
record as the minimum measured value (or 30 kHz to 40 MHz.

40. Press the following keys:

[ save/Recall ]
[ RECALL STATE ]
STATEZ
[ ENTER ]
[ \npuy/Range ]
{ 1 MEGOHM ]
[ Trigger ]
[ ARM]

41. Wait for a complete sweep, then press the following keys:

{ Scale |

{ AUTO SCALE ]
[ Marker ]

[ MKR --> PEAK ]

42, Enter the Mkr readout in the test record as the maximum measured value for 100 Hz to 30 kHz.

43. Position the marker at the minimum point on the trace, and enter the Mkr readout in the test
record as the minimum measured vatue for 100 Hz to 30 kHz.
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44. Press the {ollowing keys:

[ 5ave/Recall ]

[ RECALL STATE ]
STATE1

[ ENTER ]
[ Input/Range ]

[ 1 MEGQHM ]
[ Trigger |

[ ARM |

. Wait for a complete sweep, then press the following keys:

[ Scale ]

[ AUTOSCALE ]
[ Marker ]

[ MKR --> PEAK ]

. Enter the Mkr readout in the test record as the maximum measured value for 10 Hz to 100 Hz.

. Position the marker at the minimum point on the trace, and enter the Mkr readout in the lest
record as the minimum measured value [or 10 Hz to 100 Hz.

. Sct the power switch to STANDBY (¢) and remove the power cord. Disconnect the error
correction cable from Ad2 J5, and replace the top cover and handle asscmbly (see [igure 3-8)
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11b. Alternate Frequency Response (Amplitude Flatness)

Operation Verification — Yes

For Operation Verification, only perform steps 1 through 6. Also, check only the frequencics
listed in the shaded box

This test verifies that the HP 3588A Spectrum Analyzer meets its amplitude accuracy specification
for frequency response. In this test, the analyzer generates and measures a signal from 10 Hz to

150 MHz using the receiver's 50 input path and from 10 Hz to 40 MHz using the 1 M inpul path,
The source amplitude levels measured in test 10, Source Amplilude Accuracy and Frequencey
Rcsponsc, are subltracted from the levels measurcd in this test for the 508 input path. Since the
receiver's 1 MQ input path requires a lower source level, this test measurcs the source's output (with
a multimeter from 10 Hz to 100 kHz and with a power meter from 300 kHz to 40 MHz). These
levels are subtracied from the lovels measurcd for the 1 M@ input path. Then for specilicd
frequency ranges in both the 5022 and 1 MQinput paths, the largest negative error is subtracted {rom
the largest positive error, resulting in the {requency response error.

Equipment Required: Powcr Mcter
Power Scnsor
Digital Multimeter
500 Feedthrough Termination
N(D)-to-BNC(m) Adapter
BNC Cable
BNC(f)-to-Dual Banana Plug Adapter

This test is an alternate for test 11a, “Frequency Response.” Perform either this
ﬁ test or test 11a, “Frequency Response.”

1. Connect the SOURCE conncetor to the INPUT connector using a BNC cable.
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2. Press the following keys:

[ Preset ]
[ Spel Fetn ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF ]
[ Freq )
[ FULL SPAN |
[ Sourte |
[ SOURCE ON OFF |

[ SQURCE AMPLITUDE ]
10
[dBm]
[ Range/input ]
[ RANGE ]
20
[dBm]
[ Res BW ]
[ RES BW ]
4.5
[Hz]
[ Sweep ]
[ SWEEP AUTO MAN ]
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3. For cach of the following frequencics, perform steps a and b.

For Performance Testls For Operation Verification

Frequency Frequency
10 Hz 10 Hz

100 Hz 100 Hz
1 kHz 10 kHz

10 kHz 30 kiHz
30 kHz 300 kHz
100 kHz 10 MHz

300 kHz " 40 MHz
500 kHz 100 MHz

1 MHz ‘ 150 MHz

2 MHz
5 MHz
10 MHz
25 MHz
40 MHz
55 MHz
70 MHz
85 MHz
100 MHz
120 MHz
135 MHz
150 MHz

a, Press the following keys:
[ MANUAL FREQ ] (1o frequency in table)

b. Enter the Man readout in the test record’s Measured Value columnn.

4. Enter the measured values recorded for test 10, Source Amplitude Accuracy and Frequency
Response, in the test record’s Reference Value column (502 input impedance).

_ Subtract the reference value from the measured value for each [requency, and enter the result
in the test record’s Input Error column.

. Disconnect the cable connected to the INPUT connector. Connect the 50Q feedthrough
termination to the INPUT connector, and connect the cable to the 50Q fcedthrough

termination.
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7. Press the following keys:

[ Range/tnput ]
{ 1 MEGOHM |
[ Source ]
[ SOURCE AMPLITUDE ]
-5
[ dBm ]
{ Sweep ]

8. For cach of the following frequencics, perform steps a and b:

Frequency
10 Hz
100 Hz
1 kHz
10 kHz
30 kHz
100 kHz
300 kHz
500 kHz
1 MHz

2 MHz
5 MMz
10 MHz

0 25 MHz
40 MHz

a. Press the [ollowing keys:
[ MANUAL FREQ ] (to [requency in table)

b. Enter the Man readout in the test record’s Measured Value column.

9. Connect the 50Q fecdthrough termination to the multimeter using the adapter.
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HP 3588A

10. Measure the resistance of the feedthrough termination and enter as the reference impedance
for dBm operation (RES). Then sct the multimeter’s function to ac volts (most accurate
madc), ac bandwidth to 10 Hz - 1 MHz, and math modc to dBm. For an HP 3458A Digital
Multimeter, press the following keys:

bluc shift key
OHM

blue shift key
Menu Scroll §
10 (RES)
ACVY

blue shilt key
Menu Scroll ¢
10, 1000000
bluc shift key
Menu Scroll §
3 (SYNQ)
blue shilt key
Mcnu Scroll §
5(dBm)

Reset

S
(until SMATH is shown)
ENTER

C

(until ACBAND is shown)
ENTER

s

{until SETACYV is shown)
ENTER

L

(until MATH is shown)
ENTER

If your digital mullimetcr docs not have dBm math capability, record the resistance

of the [eedthrough termination (RES) [or later calculations.

:.';-" :’-, e :/

11. Connect the test cquipment as shown in figure 3-11.

HP 3588A SPECTRUM ANALYZER DIGITAL MULTIMETER

R |
S) =

—J - OO |

g |
dH44 SO0
FEEN BNLHIE 10

Dugt Banono
mfe | B
1 SOURCE O

LLLLLEELLL

SO0R
Feadthrough
Termnation

Figure 3-11. Low Frequency Response Setup
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12. For cach of the following [requencies, perform steps a and b.

Frequency
10 Hz
100 Hz
1 kHz
10 kHz
30 kHz
100 kHz

a. Press the {ollowing keys:
[ MANUAL FREQ ] (to frequency in table)

b. Enter the multimetcr’s readout in the test record’s Reference Value column.

If your digital multimeter docs not have dBm math capability, usc the following
[ormula to convert your measurcment results to dBm.

10 x logso ((rcadout’/RES)/1 mW) = dBm

readout = multimeter’s rcadout in voits
RES = mcasured resistance of the [eedthrough termination

13. Connect the test equipment as shown in figure 3-12.

HP 3588A SPECTRUM ANALYZER POWER METER

=== ] J
@ \__J-‘-‘-’ deded 0
- - P R )
JJJ3 277 o o © Q-
|

RS S s |
54735221

SOWRCE O

LLLLLLLLLE

Figure 3-12. High Frequency Response Setup
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14. Sct the power meter’s function to dBm.

15. For cach of the following frequencics, perform steps a through c:

Frequency
300 kHz
500 kHz

1 MHz
2 MHz
9 MHz
10 MHz
25 MHz
4f) MHz

a. Press the following keys:
[ MANUAL FREQ ] (1o {requency in table)
b. Set the power meter’s calibration factor for the frequency in the table.

¢. Enter the power meter’s rcadout in the test record’s Reference Value column.

16. Referring to the test record, subtract the reference value from the measured value (for cach
frequency) and enter the result in the test record’s Input Error column.
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12. Reference Level Accuracy

Operation Verification — Yes

For Operation Verilication, the procedure is the same as the Perlormanee Test procedure.

This test verifics that the HP 3588A Spectrum Analyzer meets its amplitude accuracy specification
for calibrated level accuracy. In this test, the synthesizer is adjusted to an exact amplitude level at
300 kHz. The analyzer’s range is sct 10 the amplitude Jevel and the signal is measured. Then the
recciver's input range is subtracted {rom the measured value. This test checks the calibrated level
accuracy at five levels from -20 to +20 dBm.

Equipment Required: Synthesizer
Digital Multimcter
50Q Feedthrough Termination
BNC(f)-to-Dual Banana Plug Adapter
BNC Cables (2)

1. Connect the 500 feedthrough termination to the multimeter using the adapter.

{or dBm operation (RES). Then set the muitimeter’s function to ac volts (most accurate
mode) and math mode to dBm. For an HP 3458A Digital Multimeter, press the {ollowing keys:

blue shift key Reset

OHM

blue shilt key S

Me¢nu Scroll § (until SMATH is shown)
10 (RES) ENTER

ACV '

bluc shift key 5

Menu Seroll | {until SETACYV is shown)
3 (SYNC) ENTER

bluc shilt key L

Menu Scroil § (until MATH is shown)
5 (dBm) ENTER

%.ﬁ@ 2. Measure the resistance of the feedthrough termination and enter as the reference impedance

If your digital multimeter docs not have dBm math capability, record the resistance
of the [cedthrough termination (RES) for later calculations.
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3. Connect the test cquipment as shown in figure 3-13.

BrC Coble

HP 3588A SPECTAUM 0 MHZ2
ANALYZER REF SYHTHESIZER DIGITAL MULTIMETER

_OHT

-

J o
J o
R [

E

LLBlLLLILL

tLL
LLLfjjLL

BNCIf} to
Dual Banana
Plug Adapter _

LLLLLLLLLE

L
L
L.
[
L

LL
Lt

=
)
<
3

BNC Cabte

Figure 3-13. Reference Level Accuracy Setup

4. Set the synthesizer's frequency to 300 kHz.

5. Press the following keys:

[ Preset ]
[ Spel Fein
[ SINGLE CAL }
[ AUTO CAL ON OFF ]
[ Freq)
[ CENTER }
360
[ kHz]
[SPAN]
1
[ kHz]
[ Sweep ]
[ SWEEP AUTO MAN | -
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6. For cach of the following amplitudes, perform steps a through [

Range
-20dBm = 0.01dB
-10dBm = 0.01 dB

0dBm £ 0.01 dB
+10dBm = 0.01 dB
+20 dBm + 0.01 dB

a. Conncct the synthesizer's output to the multimeter through the 50Q [cedthrough
tcrmination and adapter.

b. Adjust the synthesizer’s amplitude to the range in the table as read by the multimeter.

If your digital multimcter docs not have dBm math capability, usc the [ollowing
*! formula to convert your measurcment results to dBm.

10 x logyo (readout’/RES/1 mW) = dBm

rcadout = multimeter’s readout in volts
RES = mcasurcd resistance of the feedthrough termination

c. Disconnect the cable connccted to the multimeter. Using the same cable (without the 30Q
feedthrough termination), connect the synthesizer to the INPUT connector.

d. Press the following keys:
[ Range/Input ]
[ RANGE ] (to range in table)

¢. Enter the Man readout in the test record.

f. Subtract the range from the Man rcadout, and enter the result in the test record.
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13. Log Scale Accuracy

Operation Verification — No

Do not porform this test for Operation Verilication.

This test verifics that the HP 3588A Spectrum Analyzer mects its amplitude accuracy specification
{or log scale accuracy. In this test, a power splitter connects the synthesizer’s output o the analyzer
and (o the multimeter. The synthesizer is adjusted to a reference level using the analyzer, From this
reference level, the synthesizer's amplitude is reduced in 10 dB steps. Both the multimeter and the
receiver measure the synthesizer's output. The value the analyzer measurcs is subtracted [rom the
value the multimeter measures, resulting in Lhe fog scale aceuracy for that amplitude. This test

cheeks fog scale accuracy at 7 amplitude levels at 100 kHz

Equipment Required: Digital Multimeter
Synthesizer
Step Altenuator (with calibration dala at 100 kHz)
Power Splitter
5002 Feedthrough Termination
N(m)-to-BNC([) Adapters (3)
BNC(f)-to-Dual Banana Plug Adapter

4‘ BNC Cables (5)

1. Conncct the 50Q feedthrough termination to the multimeter using the adapter.

2. Measure the resistance of the feedthrough termination and enter as the reference impedance
for dBm operation (RES). Then sct the multimeter’s function to ac volts (most accurale
mode). For an HP 3458A Digital Multimeter, press the following kcys:

blue shilt key Resct

OHM

blue shilt key 5

Menu Scroll § (until SMATH is shown)
10 (RES) ENTER

ACV

blue shift key R

Menu Scroll § (until SETACYV is shown)
3 (SYNC) © ENTER
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If your digital multimeter does not have dBm math capability, record the resistance
# of the feedthrough termination (RES) for later calculations.

3. Conncct the test equipment as shown in {igure 3-14.

BNC Cobie
HP 3588A SPECTRUM 0 MHz

ANALYZER Rer EXl EYNTHESIZER DIGITAL MULTRETER
=
4

L] ] o i~ JJJd

e }
—

-
wt d
d
-y

]
_.J._-J._',I " h PV R S R A j
§—
@ LISRORN | g
T BnCay o Dual EE
Banona Plug (
Adapter

LLLLELLLEL

504
Faedlhrough
Terminanon

Step Pawer Tm) 1o BNCID
Atlenuator Splitler dapler

{Oultput) i
2 (Quiput)
BNC Cable BNC Cable

Ntm) 1o BNCKF}
Adapter

Figure 3-14. Log Scale Accuracy Setup

4. Press the {ollowing keys:

[ Preset ]
[ Spci Fein ]

{ SINGLE CAL ]

[ AUTO CAL ON OFF ]
[ Freg]

[ CENTER ]

100

[ kHz }

[ SPAN]

1

[ kHz ]
[ Sweep ]

[ SWEEP AUTO MAN ]
[ Range/Input ]

[ RANGE ]

10

[ dBm]
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5. Sct the step attenuator to 0 dB.

6. Sct the synthesizer as [ollows:

Frequency 100 kHz
Amplitude (adjust for Man rcadout of 10 dBm £ 0.01 dB)

7. Press the following keys:

[ Marker ]

[ ZERO OFFSET |
[ Avg/Pk Hid ]

[ VIDEQ AVERAGE ]

3. Sct the multimeter’s math mode to dBm and null. For an HP 3458A Digital Multimeler, press
the following keys:
blue shift key L
Menu Scroll § (until MATH is shown)
5,9 (dBm, NULL) ENTER

If your digital multimeter does not have math null capability, record the multimeter
rcadout in dBm [or later calculations.

I{ your digital multimeter docs not have dBm math capability, usc the foilowing
formula to convert your measurcment results to dBm.

10 x logwo ((rcadoulleES)ll mW) = dBm

readout = multimeter’s readout in voits
RES = mcasurcd resistance of the feedthrough termination
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9, For cach of the following levels, perform steps a through c.

Level (dB}
-10
=20
=30
~40
-50

a. Adjust the synthesizer's amplitude down from the reference amplitude scl in step 6 by the
amount in the table.

b. Enter the multimeter readout in the test record’s Relerence Valuc column.

If your digital multimeter docs not have math null capabilily, subtract the
multimeter readout in step § from the current multimeter readout before cniering
in the test record’s Reference Value column,

c. Press [ Meas Restart ], then enter the A Man readout in the test record’s Measured Value
column.

. Set the step attenuator to 10 dB.

_ Enter the multimeter readout in the test record’s Refcrence Value column.

. Enter the step attcnuator’s 10 dB insertion loss ¢rror at 100 kHz (from stcp aticnuator’s
calibration data sheet) in the test record's Insertion Loss Erxor column.

. Press [ Meas Restart ], then enter the A Man readout in the test record’s Measured Value column,
. Set step attenualor to 20 d8.
. Enter the multimeter readout in the test record’s Reference Value column.

. Enter the step attenuator’s 20 dB insertion loss error at 100 kHz (from step atienuator's
calibration data shect) in the test record's Insertion Loss Error column,

. Press [ Meas Restart ], then enter the A Man readout in the test record’s Mcasured Value column.

. For input levels of ~10 through =50, subtract the measured value from the reference value and
enter the result in the test record.

. For input levels of ~60 and —70, subtract the attenuatar sctting, the inscriion loss error, and the
measured value from the reference value. Enter the result in the test record.
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14. Source Dynamic Accuracy

Operation Verification — Yes

For Operation Verification, the procedure is the samc as the Performance Test procedure.

This test verifics that the HP 3588A Spectrum Analyzer mects its source specification [or dynamic
accuracy. In this tcst, a step attenuator aticnualces the source outpul by 20 dB, cstablishing a
reference level. Then, the source internally attenuates the output, and the step attenuator’s
attcnuation is decrcased by the same amount. Using the offsct marker, the analyzer mecasures the
sourcc oulput again. This valuc minus the correction for the step aticnuator crror is the source
dynamic accuracy. This test checks dynamic accuracy at 300 kHz (or all of the fixed attcnuation pads
and two atlcnuation levels in the variable attenuation circuit.

Equipment Required: Step Attenuator (with calibration data at 300 kHz)
BNC Cables (2)

1. Conncct the test cquipment as shown in figure 3-15.

HP 3588A SPECTRUM ANALYZER

O
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Altersaion

Figure 3-15. Source Dynamic Accuracy Setup

2. Sct the step attenuator to 20 dB.
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3. Press the [ollowing keys:

[ Preset |
{ Spel Eetn |
{ SINGLE CAL |
[ AUTO CAL ON OFF ]
[ Sweep]
[ SWEEP AUTO MAN |
[ MANUAL FREQ )
300
[kHz ]
{ Res BW )
[ RES BW]
290
[Hz]
[ Range/input ]
[ RANGE ]
14
[dBm]
[ Source ]
{ SOURCE ON OFF )
[ SDURCE AMPLITUDE ]
10
[d8m]
[ Marker ]
[ ZERC OFFSET )
[ Spel Fetn ]
[ PRFM TESTS )
[ SRCE 10 dB INQUT]

. Set the step attenuator to 10 dB.
. Enter the A Man rcadout in the test record for the measured value of the 10 dB PAD.

. Press the [ollowing keys:

{ SRCE 10 ¢B IN OUT)

[ SRCE DAC ATTEN ] o
10

fdB]

¢y

T

O ?

_ Enter the A Man readout in the test record for the measured value of the 10 dB DAC. g

. Press the following keys:

[ SRCE DAC ATTEN )

0

[dB]

[ SRCE 20 dB A [N OUT]

. Sct the step attenuator to 0 dB.
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10. Enter the A Man readout in the test record for the measured value of the 20dB PAD AL

11. Press the [ollowing keys:

[SRCE 20 dB AN QUT]
[SRCE 2048 BIN OUT |

12. Enter the A Man rcadout in the test record {or the measurcd value of the 20 dB PAD B.

13. Press the following keys:

[SRCE20d8 8 INOUT]
[ SRCE DAC ATTEN )
20

[dB]

14. Enter the A Man readout in the test record for the measured value of the 20 dB DAC.

15. Using the step attenuator’s calibration data sheets, caleulate and enter the correction for the
step altenualor’s Crior.
_ The corrcction for the source’s 10 JB attenuation is the step attenuator’s 20 dB inscrtion loss
error, minus its 10 dB inscrtion loss crror.
- The correction for the source’s 20 dB attenuation is the step attenuator’s 20 dB inscrtion loss
crror.

16. Tor cach attenuation, subtract the correction from the measured value, and enter the result in
the test record. ‘
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15. Input Return Loss

Operation Verification — No

Do not perform this test for Operation Verification.

This test verilics that the HP 3588A Spectrum Analyzer meets its amplitude accuracy specilication
for input return loss. In this test, a signal generator provides a signal to the source port of the 50Q
dircctional bridge. A spectrum analyzer measurces the change that occurs to the directional bridge's
reflccted port when the HP 3588A analyzer’s input is connccted to the dircctional bridge’s load port.
This test checks the input return loss at all attenuator settings at 100 MHz and 150 MHe.

Equipment Required: Synthesized Signal Generator
Spectrum Analyzer
50Q Dircctional Bridge
SMA(m)-to-BNC(f) Adapters (2)
N{(m)-to-BNC([) Adapter
N(m)-to-BNC(m} Adaptcr
BNC Cables (3)

1. Connect the test equipment as shown in f{igure 3-16.

SYNTHESIZED SIGNAL

HP 3688A GPECTRUM ANALYZER GENERATOR gé; " SPECTRUM ANALYZER

o -
—

-
Jdd el = A
0 N O 4
e ] i

__laddd dg _I_J_l_.J_I_.—'—J

TN 0 % A QRS O e

Nim} to [.J [u]
BHCtH
Adapter nput 1

LLELLLLLLE

Farl

SMAMm} fo BNCID

Directional Adopier

Brigge

Reilecied
Port

Figure 3-16. Input Heturn Loss Setup
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2. Press the [ollowing keys:

[ Preset]
[ Spel Fetn ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF ]
3. Sct the signal gencrator as {ollows:

Amplitude -15 dBm
Frequency 160 MHxz

4. Sct the spectrum analyzer as follows:

Input . 1
Frequency Span 0 Hz
Resolution BW 10kHz
Cenler Frequency 100 MHz
Sweep Single

5. After the speetrum analyzer complctes a sweep, measure and record the peak amplitude or sct
a relative marker value using marker functions.

6. Connect the load port of the bridge dircetly to the INPUT connector using adapter (do NOT
use a BNC cable).

1 For each of the following ranges, perform steps a through c:

Range
+20
+10

0
10
=20

a. Press the [ollowing keys:
[ Range/Input ]
[ RANGE ] (to range in table)

b. Sct the spectrum analyzer Lo SWeep again.
¢, After the spectrum analyzer completcs the sweep, measure the peak amplitude relative 1o
the peak amplitude when the load port was not connected (usc marker functions, or

subtract the peak amplitude when the load port was not connected from the peak amplitude
when the Joad port was connected). Enter the result in the test record.

8. Disconnect the load port of the bridge from the INPUT connector.

9. Repeat steps 3 through 7, sciting the frequency in steps 3 and 4 10 150 MHz.
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16. Source Return Loss

QOperation Verification — No

Do not perform this test for Operation Verification.

This test verifics that the HP 3588A Spectrum Analyzer meets its source specification [or return
loss. In this test, a signal generator provides a signal to the source port of a 5082 dircctional bridge.
A spcclrum analyzer measures the change that occurs to the directional bridge’s rellccled port when
the HP 3588A analyzer's source is connected (o the dircctional bridge’s load port. This test checks
the source return Joss for 6 source amplitudes at 60 MHz, 120 MHz, and 150 MHz.

Equipment Required: Spectrum Analyzer
Synthesized Signal Generator
50Q Directional Bridge
SMA(m)-to-BNC([) Adapters (2)
N(m)-to-BNC(f) Adapter
N(m)-to-BNC(m) Adapter
BNC Cables (3)

1. Connect the test cquipment as shown in figurc 3-16.

BNC Cobie

SYNTHESIZED SIGNAL e
HP J588A SPECTRUM ANALYZER GEMERATOR [55; EXT  SPECTRUM ANALYZER
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N o wd wle 0ue J I
—da

J— O
Sddd . — dd

_I.J..i.J ] da—d a0 a9

e ag-ld= sad 4 O _J.J..J_J_I__.,J—J—I
e R

1O SOURCE oJ —Jdodduade 24000

PR A DA R R |

Nim} 1o ] Q
BNCTD
Adapler

LLLLELLELE

Source
Port
Logd

Pori son
EIE 300 oy SHAWI 15 BNCIN

A Adapier
kim) 10 S Bridge
BNCIm)

Agapler

Reflecled
Port

BKC Cable

Figure 3-16. Source Return Loss Setup
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2. Sct the signal generator as follows:
Amplitude =15 dBm

3. Sct the spectrum analyzer as [ollows:

Input 1
Frequency Span 0Hz
Resolution BW 10 kHz

4. Press the [ollowing keys:

[ Preset ]
[ Spel Fetn |

[ SINGLE CAL ]

[ AUTOCAL ON OFF ]
[ Freq]

[ FULL SPAN ]
[ Sweep]

[ SWEEP AUTO MAN ]
[ MANUAL FREQ ]
0

[Hz]
[ Source ]

[ SOURCE ON OFF |
. Set the signal gencrator’s frequency to 60 MHz.

. Sct the spectrum analyzer as {ollows:

Cenler Frequency 60 MHz
Sweep Single

. After the spectrum analyzer completes the sweep, measurce and record the peak amplitude or
sct a relative marker using marker functions.

. Connect the load port of the dircctional bridge directly to the SOURCE connector using
adapter (do NOT use a BNC cable).
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9. For cach of the following source amplitudes, perform steps a through ¢

iy
i @ Source Amplitude {dBm)
“l‘ﬂ‘;‘ +10
0
2 ~10
=20
=30
=40

a. Press the [ollowing keys:
[ SOURCE AMPLITUDE ] (to source amplitude in tablc)

b. Set the spectrum analyzer to sweep again.

c. Aller the spectrum analyzer completes the sweep, measure the peak amplitude relative 1o
the peak amplitude when the directional bridge was not connected 1o the SOURCE
conneetor (use marker functions, or subtract the peak amplitude before the dircctional
bridge was connected from the peak amplitude after the directional bridge was connected).

Enter the result in the test record.

10. Disconnect the dircctional bridge's load port from the SOURCE connector.

11. Repeat sieps 5 through 10, sctting the frequency in steps 5 and 6 to 120 MHz.

12. Repeat steps 5 through 9, setting the frequency in steps 5 and 6 to 150 MHz.
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17. Source Harmonic Distortion

Operation Verification — Yes

For Opcralion Verification, check only the frequencics listed in the shaded box.

This test verilies that the HP 3588A Spectrum Analyzer meets its source specification {or harmonic
distortion. In this test, a spectrum analyzer measures the source output, cstablishing a relerence
level. The spectrum analyzer then measures the second and third harmonic relative to the reference
level.

Equipment Required: Spectrum Analyzer
BNC Cables (2)

1. Conncct the test equipment as shown in figure 3-17.

EXT REF
REF N ot

HP 3588A SPECTRUM ANALYZER BNC Cable ] SPECTRUM ANALYZER

) [o] —ud
@ = . . —dd
o S |

J233 =924 T
3330

-
Jdd LA N N RO P e QN
NG|
SOURCE 0] ._l_i_i._l.._l__,
TS S D T R [ R |
[ (6]

LLLLLLLLLE

Figure 3-17. Source Harmonic Distortion Setup
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2. Press the {ollowing keys:

[ Preset ]
[ Spe! Fetn ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF)
[ Source ]
[ SOURCE ON OFF |
{ SOURCE AMPLITUDE ]
10
fdBm]
[ Sweep ]
[ SWEEP AUTO MAN |

3. Sect the spectrum analyzer as {ollows:

Relerence Level +10 dBm
Frequency Span 5kHz
Sweep Mode Single

4. For cach of the {ollowing fundamental frequencies, perform steps a through g:

For Performance Tesls

For Dperation Verification

Fundamentaj
Frequency

Second
Harmonic

Third
Harmanic

100 kHz
1 MHz
10 MHz

200 kHz
2 MHz
20 MHz

300 kHz
3 MHz
30 MHz

Fundamental
Frequency

Second
Harmaonic

Third
Harmonic

100 kHz

200 kHz
10C MHz

300 kHz
150 MHz

50 MHz
75 MHz

100 MHz
150 MHz

150 MHz

50 MHz

a. Press the following keys:
[ MANUAL FREQ | (to fundamental frequency in table)

b. Sct the spectrum analyzer’s center frequency to the fundamental frequency in the table and
start a sweep.

c. After the spectrum analyzer completes the sweep, measure and record the peak amplitude
of the fundamental frequency or sct a relative marker using marker functions.
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d. Change the spectrum analyzer’s center {requency to the second harmonic and start a sweep.

¢. Alter the specirum analyzer completes the sweep, measure the peak amplitude of the
second harmonic relative to the peak amplitude of the fundamental frequency (use marker
functions, or subtract the peak amplitude of the fundamental frequency from the peak
amplitude of the second harmonic). Enter the result in the test record.

f. Change the specirum analyzer’s center (requency to the third harmonic and slarl a sweep.

g After the spectrum analyzer completes the sweep, measure the peak amplitude of the third
harmonic relative to the peak amplitude of the fundamental [requency (use marker
functions, or subtract the peak amplitude of the fundamental frequency from the peak
amplitude of the third harmonic). Enter the result in the test record.
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:@ 18. Source Spurious Responses

Operation Verification — Yes

For Operation Verification, the procedure is the same as the Performance Test procedure.

This test verifics that the HP 3588A Spcctrum Analyzer mects its source specification [or spurious
responscs. In this test, a spectrum analyzer measures the source’s output, establishing a relcrence
level. The spectrum analyzer then measurcs a spur relative to the refercnce level.

Equipment Required: Spectrum Analyzer
BNC Cabiles (2)

1. Connect the test cquipment as shown in figure 3-18.

ExT REF
REF N ouT
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Figure 3-18. Source Spurious Responses Setup
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2. Press the {ollowing keys:

[ Preset |
[ §pel Fetn ]
[ SINGLE CAL ]
[ AUTO CAL ON OFF |
[ Saurce ]
{ SOURCE ON OFF )
[ SOURCE AMPLITUCE |
1
[dBm]
[ Sweep ]
[ SWEEP AUTO MAN |

3. For cach of the following spur frequencics, perform steps a throughe:

Relerence Frequency Spur Frequency
101 kHz 10.1875 MHz
101 MHz 101.1875 MHz

101.375 MHz

149.9 MHz 10.3875 MHz

a. Press the [ollowing keys:
[ MANUAL FREQ ] (to rcference [requency in tablc)

b. Set the spectrum analyzer as follows:

Center Frequency (to reference [requency in table)
Frcquency Span 20kHz
Relerence Level + 10 dBm

¢. After the spectrum analyzer completes a sweep, measure and record the peak amplitude or
sct a rejative marker using marker functions.

d. Sct the spectrum analyzer as follows:

Center Frequency (to spur frequency in tabie)
Frequency Span . 100 Hz

c. Aflter the spectrum analyzer completes a sweep, measure the peak amplitude refative to the
reference frequency's peak amplitude (use marker functions, or subtract the peak amplitude
of the reference {requency from the peak amplitude of the spur frequency). Enter the
result in the test record.




HP 3588A Operation Verification and Performance Tests
19. Source Noise

19. Source Noise

Operation Verification — Yes

For Opcration Verification, check only the frequencics listed in the shaded box.

This test verifies that the HP 3588A Spectrum Analyzer mects its source specification for noisc. In
this test, a spectrum analyzer measures the HP 3588A analyzer's source, cstablishing a relerence
level. Then, using its noise marker {unction, the spectrum analyzcr measurcs the source at six offsct

[requencics. The spectrum analyzer’s noise marker function normalizes the marker value to a 1 Hz
bandwidth.

Equipment Required: Spectrum Analyzer
BNC Cables (2)

1. Conncct the test equipment as shown in figure 3-19.
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Figure 3-19. Source Noise Setup
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2. Press the [ollowing keys:

[ Preset
[ Spei Fetn |
[ SINGLE CAL ]

[ AUTO CAL ON OFF |
[ Saurce ]

[ SO0URCE ON OFF §
[ SOURCE AMPLITUDE ]
19
[ dBm |
[ Sweep ]
[ SWEEP AUTO MAN ]

3. For cach of the following reference frequencics, perform steps a through ¢:

For Performance Tests For Operation Veritication

Reference Frequency | Offset Frequency Reference Frequency |  Offset Frequency

{MHz) (MHz) (MHz) {MHz}

8.0125 g.013012 8.0125 801302
8.015060 8076506
8.025301
8.076506
8.332531
',612606
140.0125 140013012
140.015060
140025301
140.076506
140.332531
141.612656

a. Press the following keys:
[ Sweep ]
[ MANUAL FREQ ! (to reference frequency in table)

b. Sct the spectrum analyzer as follows:

Moise Marker Function  Off

Frcguency Span 20 kHz

Reference Level +10dBm

Center Froquency {to reference frequency in table)
Sweep Mode . Single
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c. After the spectrum analyzer compleles the sweep, measure the peak amplitude and enter in
the test record as the reference value for cach offsct frequency.

d. Sct the spectrum analyzer as {ollows:

Frequeney Span 100 Hz
Reference Level =50 dBm
Noise Marker Function  On

¢. For cach offsct frequency, perform steps i through iii.

i. Change the spectrum analyzer's center frequency to the offset frequency in the table
and start a sweep.

ii. Alter the spectrum analyzer completes the sweep, measure the peak ampiitude and
center the noise marker value in the test record.

iii. Referring to the test record, subtract the relerence value from the measured valuc and
enter in the test record.




