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1. 10 MHz Reference Qutput Accuracy

1. 10 MHz Reference Qutput Accuracy

The settability is measured by changing the setting of the digital-to-analog converter (DAC)
which controls the frequency of the timebase. The frequency difference per DAC step is
caleulated and compared to the specification.

The related adjustment for this performance test is the “10 MHz Frequency Reference
Adjustment,”

If the spectrum analyzer is equipped with Option 004, Precision Frequency Reference, perform
“10 MHz Reference Qutput Accuracy for Option 004,” instead.

Equipment Required

Microwave frequency counter
Frequency standard
Cable, BNC, 122 cm (48 in) (2 required)

SPECTRUM ANALYZER MICROWAVE
FREQUENGY COUNTER
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BNC CABLE ASSEMBLY BMC CABLE ASSEMBLY

Figure 1-1. 10 MH> Reference Test Setup
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1. 10 MHz Reference Output Accuracy

Procedure

The test resuits will be invalid if REF UNLK is displayed at any time during this test. REF UNLK
will be displayed if the internal reference oscillator is unlocked to the 10 MHz reference. a REF
UNLEK might occur if there is a hardware failure or if the jumper between 10 MHz REF OUTPUT
and EXT REF IN on the rear panel is removed,

1. Connect the equipment as shown in Figure 1-1.
2. Bet the frequency counter controls as follows;

SAMPLE RATE Midrange
50 /1 @ SWITCH

10 Hz-500 MHz/500 MHz-26.5 GHz SWITCH 10 Hz-500 MHz
FREQUENCY STANDARD (Rear panel) EXTERNAL

. Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 Mz Reference Accuracy Worksheet as Counter Reading 1.

. Bet the spectrum analyzer by pressing the following keys:

(FREUEREY) -37 ()

More 1.0f 4 More 2 of.4 VERIFY TIMEBASE

. Record the number in the active function block of the spectrum analyzer in the 10 MHz
Reference Accuracy Worksheet as the Timebase DAC Setting.

. Add one to the Timebase DAC Setting recorded in step 5, then enter this number using the
DATA keys on the spectrum analyzer. For example, if the timebase DAC setting is 105, press

1,0,6 (Hz).
. Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 MHz Reference Accuracy Worksheet as Counter Reading 2.

. Subtract one from the Timebase DAC Setting recorded in step 5, then enter this nurber
using the DATA keys on the spectrum analyzer. For example, if the timebase DAC setting is

105, press 1, 0, 4, (Hz).

. Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 MHz Reference Accuracy Worksheet as Gounter Reading 3,

10 MHz Reference Accuracy Worksheet
Deseription Measuremant

Counter Reading 1 Hz
Timebase DAC Setting
Counter Reading 2 Hz
Counter Reading 3 Hz

. Calculate the frequency settability by performing the following steps:

m Calculate the frequency difference between Counter Reading 2 and Counter Reading 1.

m Calculate the frequency difference between Counter Reading 3 and Counter Reading 1.

& Divide the difference with the greatest absolute value by two and record the value as TR
Entry 1-1 of the performance verification test record. The settability should be less than
+150 Haz.

m Press on the spectrum analyzer. The timebase DAC will be reset automatically to
the value recorded in step 5.
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2. 10 MHz Reference Qutput Accuracy for Option 004

2. 10 MHz Reference Qutput Accuracy for Option 004

This test measures the warmup characteristics of the 10 MHz reference oscillator. The ability of
the 10 MHz oscillator to meet its warmup characteristics gives a high level of confidence that it
will also meet its yearly aging specification.

A frequency counter is connected to the 10 MHz REF OUTPUT. After the spectrum analyzer
has been allowed to cool for at least 60 minutes, the spectrum analyzer is powered on. A
frequency measurement is made five minutes after power is applied and the frequency is
recorded. Another frequency measurement is made 25 minutes later (30 minutes after power
is applied) and the frequency is recorded. A final frequency measurement is made 60 minutes
after power is applied. The difference between each of the first two frequency measurements
and the last frequency measurement is calculated and recorded.

The related adjustment for this procedure is “10 MHz Reference Adjustment for Option 004.”

If the spectrum analyzer is not equipped with Option 004, Precision Frequency Reference,
perform “10 MHz Reference Output Accuracy,” instead.

Equipment Required

Frequency counter
Frequency standard
Cable, BNC, 122 cm (48 in) (two required)

FREQUENGY
SPECTRUM [ (o wns rer STANDARD

ANALYZER ¢ ouTPUT T ———
FREQUENCY TIME BASE
= 35352 COUNTER I IN/OUT —

= =1-]
= gggnn
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==—=-Ogse 2
O 080 g ees O @('T)@@@

I 10 MHzZ

Figure 1-2, 10 MHz Reference Accuracy Test Setup, Option 004
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2. 10 MHz Reference Output Accuracy for Option 004

Procedure

The spectrum analyzer must have heen allowed to sit with the power off for at least 60 minutes
before performing this procedure. This adequately simulates a cold start. A cold start is
defined as the gpectrum analyzer being powered on after being off for at least 60 minutes.

1. Allow the spectrum analyzer to sit with the power off for at least 60 minutes before
proceeding. Connect the equipment as shown in Figure 1-2.

. Set the spectrum analyzer LINE switch on. Record the Power On Time below.

Power On Time

. Set the frequency counter controls as follows:

FUNCTION/DATA
INPUT A
X10 ATTN

AUTO TRIG
100 kHz FILTER A

. On the frequency counter select a 10 second gate time by pressing
10 (GATE TIME). Offset the displayed frequency by —10.0 MHz by pr,
{SELECT/ENTER), (CH5/EEX) 10 (CHS/EEX) 6 (SELECT/ENTER), (SELECT ENTER). The frequency
counter should now display the difference between the INPUT A signal and 10.0 MHz with
0.001 Hz resolution,

. Proceed with the next step 5 minutes after the Power On Time noted in step 2,

6. Wait at least two periods for the frequency counter to settle. Record the frequency counter
reading in the 10 MHz Reference Accuracy Worksheet as Counter Reading 1 with 0.001 Hz
resolution.

7. Proceed with the next step 15 minutes after the Fower On Time noted in step 2.

. Record the frequency counter reading in the 10 MHz Reference Accuracy Worksheet as
Counter Reading 2 with 0.001 Hz resclution,

. Proceed with the next step 60 minutes after the Power On Time noted in step 2.

. Wait at least two periods for the frequency counter to settle. Record the frequency counter
reading in the 10 MHz Reference Accuracy Worksheet as Counter Reading 3 with 0.001 Hz
resolution.
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2. 10 MHz Reference Output Accuracy for Option 004

10 MHz Reference Accuracy Worksheet

Description Measurement

Counter Reading 1 Hz
Counter Reading2 ___~ Hz
Counter Reading 3 Hz

11. Caleulate the 5 Minute Warmup Error by subtracting Reading 3 from Reading 1 and
dividing the result by 10 MHz. :

5 Minute Warmup Error = (Reading 1 — Reading 3) /(10.0 x 10°)
12. Record the results as TR Entry 2-1 of the performance verification test record.

13. Calculate the 30 Minute Warmup Error by subtracting 'Reading 3 from Reading 2 and
dividing the result by 10 MIiz.

30 Minute Warmup Error = (Reading 2 — Reading 3) / (10.0 x 10 %)

14. Record the results as TR Entry 2-2 of the performance verification test record.
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3. Frequency Readout and Marker Count Accuracy

The frequency readout accuracy of the spectrum analyzer is tested with an input signal of
known frequency. By using the same frequency standard for the spectrum analyzer and the
synthesized sweeper, the frequency reference error is eliminated.

The related adjustment for this performance test is the “Sampler Match Adjustment.”

Equipment Required

Synthesized sweeper

Adapter, Type N (f) to APC 3.5 (mm)
Adapter, APC 3.5 (f) to APC 3.5 ()
Cable, Type N, 183 cm (72 in)
Cable, BNC, 122 cm (48 in)

Additional Equipment for Option 001

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 @

Caution Use only 75 2 cables, connectors, or adapters on the 75 @ input of an Option
‘ (001 or damage to the input connector will occur.

EXT
SPECTRUM | rer 0 MHZI SYNTHESI1ZED

ANALYZER g IN REF SWEEPER

RF QUTRUT

TYPE N CABLE ASSEMBLY

Figure 1-3. Frequency Readout Accuracy Test Setup
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3. Frequency Readout and Marker Count Accuracy

Procedure
This performance test consists of two parts:

Fart 1: Frequency Readout Accuracy
Part 2: Marker Count Accuracy

Perform “Part 1: Frequency Readout Aceuracy” before “Part 2: Marker Count Accuracy.”

Part 1: Frequency Readout Accuracy

1. Connect the equipment as shown in Figure 1-3. Remember to connect the 10 MHz REF QUT
of the synthesized sweeper to the EXT REF IN of the spectrum analyzer.

. Perform the following steps to set up the equipment:
m Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

POWER LEVEL

m Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENGY) 1.5 (GHz)
20

. Press (FEAK SEARCH) on the spectrum analyzer to measure the frequency readout accuracy.

4. Record the MKR frequency reading in the performance verification test record. The reading
should be within the limits shown in Table 1-5.

5. Change to the next spectrum analyzer span setting listed in Table 1-5.

6. Repeat steps 3 through 5 for each spectrum analyzer span setting listed in Table 1-5.
If you are testing a spectrum analyzer equipped with Option 130 continue with step 7.

“Part 1: Frequency Readout Accuracy” is now complete for all other spectrum analyzers.
Continue with “Part 2;: Marker Count Accuracy.”

Table 1-5. Frequency Readout Accuracy

Spectrum Analyzer MEKR Reading

Span Min. {TR Entry{ Max.
(MHz) (MHz) | (Actmal) | (MHz)

20 1.48018 3-1 1.50082
10 149958 3-2 1.50042
1 1.400068 3-3 1.500032
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3. Frequency Readout and Marker Count Accuracy

Additional Steps for Option 130
7. Set the spectrum analyzer by pressing the following keys:

I

(BW) RES. BH. AUTO . MAN: 300 (Fz)

) 20 (@)
8. Press on the spectrum analyzer.

9. Record the MKR frequency reading as TR Entry 3-4 of the performance verification test
record. The reading should be within the limits of 1.49299524 GHz and 1.50000076 GHz.

“Part 1: Frequency Readout Accuracy” is now complete for the optmn 130. Gontmue with
“Part 2; Marker Count Accuracy.”

Part 2: Marker Count Accuracy ‘
Perform “Fart 1: Frequency Readout Accuracy” before performing this procedure.

1, Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer to measure the marker count accuracy by pressing the following keys:

(FREQUENCY) 1.5 (GHz)
20 (MHz)
RES:BW; AU

MKR FCTN) MK

2. Press (PEAK SEARCH) m then wait for a count be taken (it may take several seconds).

3. Record the CNTR frequency reading as TR Entry 3-5 of the performance verification test
record. The reading should be within the limits of 1.4999982 GHz and 1.5000011 GHz.

4. Change the spectrum analyzer settings by pressing the following keys:

(MRRFETH) ¥
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3. Frequency Readout and Marker Count Accuracy

5. Press (PEAK SEARCH), then wait for a count be taken (it may take several seconds).

6. Record the CNTR frequency reading as TR Entry 3-6 of the performance verification test
record. The reading should be within the limits of 1,49998989 GHz and 1.50000011 GHz.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 7.

Performance test *2. Frequency Readout Accuracy and Marker Count Accuracy” is now
complete for all other spectrum analyzers

Additional Steps for Option 130

7. Bet the spectrum analyzer by pressing the following keys:
RES BW. AUTO MAN' 300 (B
20 @)

R. Press on the spectrum analyzer.

9. Record the MKR frequency reading as TR Entry 3-7 of the performance verification test
record. The reading should be within the limits of 1.49999989 GHz and 1.50000011 GHz.

Performance test *2. Frequency Readout Accuracy and Marker Count Accuracy” is now
complete for spectrum analyzers equipped with Option 130.
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4. Noise Sidebands

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level 10 kHz, 20 kHz, and 30
kHz above and below the carrier. The difference between these two measurements is compared
to specification after the result is normalized to 1 Hz.

There are no related adjustment procedures for this performance test.

Equipment Required
Signal generator
Cable, Type N, 183 cm (72 in)
Additienal Equipment for Option 001

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 @

Cauation Use only 75 Q cables, connectors, or adapters on the 76 {} input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM ANALYZER
S1GNAL GENERATOR

o

600 ©
INFUT 500 RF OUTPUT

fYrE M CABLE ASSEMELY

Figure 1-4. Noise Sidebands Test Setup
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4. Noise Sidebands

Procedure
This performance test consists of three parts;

Part 1; Noise Sideband Suppression at 10 kHz
Part 2: Noise Sideband Suppression at 20 kHz
Part 3: Noise Sideband Buppression at 30 kHz

Perform part 1 before performing part 2 or part 3 of this procedure.

A worksheet is prdvided at the end of this procedure for calculating the noise sideband
suppression.

Part 1: Noise Sideband Suppression at 10 kHz
1. Perform the following steps to set up the equipment:
m Set the signal generator controls as follows:

FREQUENCY
OUTFUT LEVEL

m Connect the equipment as shown in Figure 1-4.

= Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrurn analyzer by pressing the following keys:

(FREGQUENCY) 500 (MHz)
10

. Press the following spectrum analyzer keys to measure the carrier amplitude.
ME. TRACK:ON OFF: (ON)
200
VID BW:AUTQ-MAN: 30
(MKR FCTN) MK'I'R;L

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Carrier
Amplitude.

. Press the following spectrum analyzer keys to measure the noise sideband level at +10 kHz:

(MKE) MARKER: NORM!
Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at +10 kHz.
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.. Noise Sidebands

. Press the following spectrum analyzer keys to measure the noise sideband level at —10 kHz:

Record the MKR amphtude reading in the Nmse Sideband Worksheet as the Noise Sldeband
Level at —10 kHz. :

5. Record the more positive value, either Noise Sideband Level at + 10 kHz or Noise Sideband
Level at —10 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level.

. Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 10 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level — Carrier Amplitude

. Record the Noise Sideband Suppression at 10 kHz in the performance veriﬁcamon test record
as TR Entry 4-1. The suppression should be <—60 dBe.

Part 2: Noise Sideband Suppression at 20 kHz
1. Press the following spectrum analyzer keys to measure the noise sideband level at +20 kHz:

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband

Level at +20 kHz.
. Press the following spectrum analyzer keys t0 measure the noise sideband level at -20 kHz:

PEAK SEARCH

Record the MKR ampl:tude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at —20 kHz.

. Record the more positive value, either Noise Sideband Level at +20 kHz or Noise Sideband
Level at —20 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level.

. Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 20 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level — Carrier Amplitude

. Record the Noise Sideband Suppression at 20 kHz in the performance verification test record
as TR Entry 4-2, The suppression should be <£-70 dBe.
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4, Noise Sidebands

Part 3: Noise Sideband Suppression at 30 kHz

1. Press the following spectrum analyzer keys to measure the noise sideband level at +30 kHz:

MARKER: NORMAL!

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at +30 kHz,

. Press the following spectrum analyzer keys to measure the noise sideband level at —30 kHz:

MARKER “A: —30

MARKER' NORMAL'

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at —30 kHz.

3. Record the more positive value, either Noise Sideband Level at +30 kHz or Noise Sideband
Level at —30 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level,

. Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 30 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level — Carrier Amplitude
. Record the Noise Sideband Suppression at 30 kHz in the performance verification test record
as TR Entry 4-3. The suppression should be £-75 dBe.

Noise Sideband Worksheet

Deseription Measurement

Carrier Amplitude e dBm or dBmv

Noize Sideband Level at + 10 kHz dBm or dBmv
Noise Sideband Level at —10 kHz - dBmeordBmv
Maximum Noise Sideband Level at £10 kHz — dBm or dBmv

Noise Sideband Level at +20 kHz _ {Bm or dBmv
Noise Sideband Level at —20 kHz i dBm or dBmv
Maximum Noise Sideband Levelat +20 kHz __ _ dBm or dBmv

MNoise Sideband Level at + 30 kHz - OBm or dBmv
Noize Sideband Level at —30 kHz -—_  dBmordBmv
Maxirmum Noise Sideband Level at £30kHz ... dBm or dBmv

Note that the resolution bandwidth is normalized to 1 Hz as follows:
1 Hz noise-power = (noise-power in dBc) - (10 x log(RBW))
For example, —60 dBe in a 1 kHz resolution bandwidth is normalized to —90 dBe/Hz.
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5. System Related Sidebands

A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the amplitude of any system related
sidebands 30 kHz above and below the carrier. System related sidebands are any mte'ma.lly
generated line related, power supply related or local oscillator related sidebands.

There are no related adjustment procedures for this performance test.

Equipment Required -

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for Option 001

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 70 @

Caution Use only 75 © cables, connectors, or adapters on the 75 € input of an Option
' 001 or damage to the input connector will occur.

SPECTRUM ANALYZER ‘
SIGNAL GENERATOR’

— I - SN

®EE0 O)®
s e

RF QUTRUT

TYPE N CABLE AGEEMBLY

Figure 1-5. System Related Sidebands Test Setup
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5. Sysf.em Related Sidebands

Procedure

1. Perform the following steps to set up the equipment:
m Set the signal generator controls as follows:

FREQUENCY
OUTPUT LEVEL

m» Connect the equipment as shown in Figure 1-5.

m Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUERCY) 500 (W)
(oA 10 (1)

. Set the spectrum analyzer to measure the system related sideband above the signal by
performing the following steps:

m Press the following keys:

MK TRACK ON. OFF. (ON)
200

Allow the spectrum analyzer to stabilize for approximately 1 minute. Then press the
following keys:

MHKR FCTN HK N..OF

u Press (&L §wr) and wait for the completion of the sweep. Press (PEAK SEARCH), then
MARKER: .
a Press the following spectrum analyzer keys:

() (step-up key)

. Measure the system related sideband above the signal by pressing on the spectrum
analyzer. Wait for the completion of a new sweep, then press (FEAK SEARCH).

. Record the Marker-A Amplitude as TR Entry 5-1 of the performance verification test record.
The system related sideband above the signal should be <—65 dB.
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. System Related Sidebands

. Set the spectrum analyzer to measure the system related sideband below the signal by
pressing the following spectrum analyzer keys:

(1) (step-down key)
() (step-down key)

. Measure the system related sideband below the signal by pressing (E6L swr). Wait for the
completion of a new sweep, then press (FEAK SEARCH).

Record the Marker-A Amplitude as TR Entry 5-2 of the performance verification test record.

The system related sideband below the signal should be <—85 dB,
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6. Frequency Span Readout Accuracy

6. Frequency Span Readout Accuracy

For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The spectrum analyzer marker functions are used to measure thlS
frequency difference and the marker reading is compared to the specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized Sweeper
Synihesizer/Level Generator

Signal Generator

Powaer Splitter

Adapter, Type N (m) to Type N {m)
Adapter, Type N (f) to APC 3.5 ()
Cable, Type N, 183 cm (72 in)
Cable, Type N, 152 em (60 in)

Additional Equipment for Option 001

Adapter, minimurmn loss
Adapter, Type N (f) to BNC (m), 75 Q

Caution Use only 75 { cables, connectors, or adapters on the 75 ¢ input of an Option
‘ 001 or damage to the input connector will occur,

SYNTHES1ZED SWEEPER SPECTRUM AMALYZER

SIGNAL GENERATOR
—_ .

(@
ORO©

RE OUTRUT = |NPUT 504 ' RF QUTRLT
.

t ADAFTER

| MINIMUM
ADAPTER | LOSS
| ADAPTER

ADAPTER

FOWER SPLITTER

TYPE N CABLE ASSEMBLY TYPE N GABLE ASSEMBLY

Figure 1-6. 1800 MHz Frequency Span Readout Accuracy Test Setup
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6. Frequency Span Readout Accuracy

Procedure
This performance test consists of two parts:

Part 1: 1800 MHz Frequency Span Readout Accuracy
Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accuracy

Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before “Part 2: 10.1 MHz to
10 kHz Frequency Span Readout Accuracy.”

Part 1: 1800 MHz Frequency Span Readout Accuracy
5-@;2 grq3€ 1. Connect the equipment as shown in Figure 1-6. Note that the Power Splitter is used as a -

: combiner.
f"’"‘l Gev MY

" Press on the spectrum analyzer, then wait for the preset routine to finish.
TR o Ly MR

. f’?ess INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

[~ 24 ... 1700 MHz
POWER LEVEL :

. On the signal generator, set the controls as follows;

FREQUENCY (LOCKED MODE)
CW QUTPUT

. Adjust the spectrum analyzer center frequency, if necessary, to place the lower freqﬁency on
the second vertical graticule line (one division from the left-most graticule line),

. On the spectrum analyzer, press (SGL swr). Wait for the completion of 2 new sweep, then
press the following keys:

(PEAK, SEARCH | MA

The two markers should be on the sagnals near the second and tenth vertical graticule lines
(the ﬁrst gratlcule line is the left-most) :

GHE until the marker A is on the

right- ‘most mgnal (1700 Miz),

. Record the MKR A frequency reading as TR Entry 6-1 of the performance verification test
record.

The MKR reading should be within the 1446 MHz and 1554 MHz,
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6. Frequency Span Readout Accuracy

Caution Use only 75 2 cables, connectors, or adapters on the 75 { input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM ANALYZER
SYNTEEE&EE?ékEVEL : SIGNAL GENERATOR

T ——. = 1) e S

= S
== Smsas
D ooeee

T TeRE 29200@,
_—

RF QUTRUT

ADAPTER 5

ADAPTER

POWER SPLITTER

TYFE N CABLE ASSEMBLY TYPE N CABLE ASSEMBLY

XCB37
d

Figure 1-7. 10.1 MHz to 10 kFz Frequency Span Readout Accuracy Test Setup
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6. Frequency Span Readout Accuracy

Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accaracy

Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before performing this
procedure. An additional step to measure the frequency span accuracy at 1 kHz is included for
spectrum analyzers equipped with Option 130.

1.

Connect the equipment as shown in Figure 1-7. Note that the Power Splitter is used as a
combiner. ‘

. Press (PRESET) on the spectrum analyzer, then wait for the preset routine to finish, Set the

spectrum analyzer by pressing the following keys:

(FREQUENCY) 70 (MHz)
{sPAN) 10.1 (MHz)

., Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

POWER LEVEL

. Set the synthesizer/level generator controls as follows:

FREQUENCY
AMFLITUDE

5. Adjust the spectrum analyzer center frequency to center the two signals on the display.

6. On the spectrum analyzer, press (6L swr). Wait for the mmpletmn of a new sweep, then

11.
12.

press the followmg keys:

The two markErs should be on the s:gnals near the second and tenth vertical graticule lines
(the first graticule line is the left-most).

. Record the MKR-A frequency reading in the performance test record as TR Entry 6-2. The

MER-A frequency readmg should be w1thm the lumts showr.

. Press (MKR), Moz MARKER i on the spectrum analyzer.

. Change to the next equipment settings listed in Table 1-6.
. On the spectrum analyzer, press (3GL swP). Wait for the completion of a new sweep, then

press the following keys:

PEAK SEARCH) MAR

Record the MKR-A frequency reading in the performance test record.

Repeat steps 8 through 11 for the remammg spectrum analyzer span settings listed in
Table 1-8.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 13.

Performance test “6. Frequency Span Readout Accuracy” is now complete for all other
spectrum analyzers.
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6. Frequency Span Readout Accuracy

Additional Steps for Option 130

13, Set the spectrum analyzer to measure the frequency span accuracy at 1 kHz by pressing
the following keys: ‘

Ho?
30 (@)

. Change to the next spectrum analyzer span setting listed in Table 1-6. Be sure to set the
synthesized sweeper CW and synthesizer/level generator frequencies as shown in the table.

. On the spectrum analyzer, press (SGL SWF). Wait for the completion of a new sweep, then
press the following keys:

16. Record the MKR-A frequency reading in the performance test record as TR Entry §-8.

Performance test “6. Frequency Span Readout Accuracy” is now complete for the Option 130.

Table 1-6. Frequency Span Readout Accuracy

Spectrnm Analyzer | Synthesizer/Level | Synthesized Sweeper MER-A Reading
Span Setting Genarator Frequeney
Frequency

MHz MHz Min. Max.

10.10 MHz 66.000 74.000 7.70 MHz 8.30 MHz
10.00 MH=z 66.000 74,000 7.80 MHz 8.20 MHxz
100.00 kHz 60.960 70.040 78.00 kHz 82.00 kHz
£0.00 kHz 69,960 70.040 78.00 kHz 82.06 kHz
10.00 kHz 69.996 70.004 7.80 kHz 8.20 kHz
1.00 kHz! 60,9096 70,0004 0.78 kHz 0.82 kHz
800.00 Hzl-2 69.00088 70.00012 225,00 Hz 255.00 Hz

1 For Option 130 only. 52e steps 13 through 16.

2 This is not a spectrum analyzer specification; however, the 300 Hz span is tested to 5 % to keep
the natrow handwidth accuracy and residual FM measurement uncertainty at a minimum. If the 300
Hz span accuracy is »5% the additional measurement uncertainty may need to be Included for the
bandwidth aceuracy and residual FM measurement uncertainties.
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7. Residual FM

This test measures the inherent short-term instability of the spectrum analyzer LO system.
With the analyzer in zero span, a stable signal is applied to the input and slope-detected on
the linear portion of the IF bandwidth filter skirt. Any instability in the LO transfers to the

IF signal in the mixing process. The test determines the slope of the IF filter in Hz/dB and
then measures the signal amplitude variation caused by the residual FM. Multiplying these two
values yields the residual FM in Hz. The narrow bandwidth options use a 300 Hz span. This
span is not specified, however, it is tested in “Frequency Span Accuracy.”

There are no related adjustment procedures for this performance test,

Equipment Required

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for Option 001

Adapter, minimurm loss
Adapter, Type N (f) to BNC (m), 75 Q

Caution Use only 75 @ cables, connectors, or adapters on the 75 @ input of an Option
' 001 or damage to the input connector will occur.

SPECTRUM ANALYZER
5 1GNAL GENERATOR

— e

®EEO0®

O oo 0 g

RF OUTRUT

TYRE N CABLE ASSEMELY

Flgure 1-8, Residual FM Test Setup
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7. Besidual FM

Procedure

This performance test consists of two parts:

Part'1: Residual FM
Part 2: Residual FM Measurement for Option 130

Perform part 2 in addition to part 1 only if your spectrum analyzer is equipped with
Option 130. All other spectrum analyzers only perform part 1.

Part 1: Residnal FM

Determining the IF Filter Slope
1. Connect the equipment as shown in Figure 1-8.

2. Set the signal generator controls as follows:

FREQUENCY
CW QUTPUT
CW QUTPUT (Cption 001 only)

3. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrumn analyzer by pressing the following keys:

(FREQUERCY) 500 ()
() 1 ()

Option 001 Only: Press (RMPLITUDE), M
(AMPLITUDE) ~9 (dBm)
SCALE;L0G:LIN; (LOG) 1
1 (cHz)
. On the spectrum analyzer, press the following keys:
(PEAK SEARGH)

(MRRFCTR) K
G 10 (@)

Wait, for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:
@E=) M :

. On the spectrum analyzer, press the following keys:

o

FEAK SEARCH] M

If you have difficulty achieving the +0.1 dB setting, then make the following spectrum
analyzer settings: '
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7. Residual FM

6. Rotate the spectrum analyzer knob counterclockwise unti} the MKR-A amplitude reads
-1 dB £0.1 dB. Press HARKE . Rotate the knob counterclockwxse until the MKR~
amplitude reads —4 dB +0.1 dB.” ‘

. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter, For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record the result
below:

Stlope ___Hz/dB

Measuring the Residual FM

8 On the spectrum analyzer, press (VKR), More: ‘." 1 5 ,

3 dB +0.1 dB.
. On the spe¢trum analyzer press the following keys:

m (FRR) MARK

0
100
Pross (SELEWE)

Note The displayed trace should be about three divisions below the reference level,

If it is not, press (TRIG), SW (CONT), {F , and use the
# knob to place the dlsplayed trace about three d1v1smns below the reference

level. Press (3

10. On the spectrum analyzer, press (MKR —}, H
MKR-A amplitude, take its absolute value, and record the result as the Devxatmn

Deviation

. Calculate the Residua! FM by multipiying the Slope recorded in step 7 by the Deviation
recorded in step 10,

Record this value as TR Entry 7-1 of the performance verification test record. The residual
FM should be less than 250 Hz.

If you are testing a spectrum analyzer equipped with Option 130 continue with “Part 2:
Residual FM Measurement for Option 130.” The performance test, “4, Residual FM,” is now
complete for all other spectrum analyzers,
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7. Residual ¥M

Part 2: Residunal FM Measurement for Option 130

The following procedure is an additional test for testing the residual FM of spectrum analyzers
equipped with Option 130. Perform “Part 1: Residual FM” before performing this procedure.

Determining the IF Filter Slope

1. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREGQUENCY ) 500 (MHz)
1

Option 001 Only: Press (AMPLITUDE), Il!or Amptdt}'m.ts, then dBm

(AMFLITODE) :Q“[dam )
SCALE-LOG 'LIN' (LOG) 1

2. On the spectrum analyzer, press the following keys:

MIC TRACK O “OFF (ON)
300
Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

(ED 30 (@)

Wait for the completion of a new sweep.
3. On the spectrum analyzer, press (FEAK SEARCH), M

4. Rotate the spectrum analyzer knob counterclockwise until the MKR-A amplitude reads
—1dB £0.2 dB. Press MARKER:'A.. Rotate the knob counterclockwise until the MKR-A
amplitude reads -4 dB +0.3 dB.

5. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Recorad the result
below;

Slope____ Hz/dB
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7. Residual FM

Measuring the Residual FM
. On the spectrum anelyzer press the following Keys:

EwEE) 'SWPH_\IME PAUTO’ MAN.

7. On the spectrum analyzer, press

8. Rotate the spectrum analyzer knob until the dlsplayed trace is apprcx]mately 3 divisions
below the reference level, then press (5

- On the spectrum analyzey, press (MKR —), u ,
MKR-A amplitude, take its absolute value, and record the result as the Deviation.

Deviation

, Caleulate the Residual FM by multiptying the Slope recorded in step.5 by the Dev1at1cm
recorded in step 9.

Record this value as TR Entry 7-2 of the performance verification test record. The residual
FM should be less than 30 Hz.

The performance test, “Residual FM,” is now complete.
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&, Sweep Time Accuracy

8. Sweep Time Accuracy

This test uses a synthesizer function generator to amplitude modulate a 500 MHz CW signal
from another signal generator. The spectrum analyzer demodulates this signal in zero span to
display the response in the time domain. The marker delta frequency function on the spectrum
analyzer is used to read out the sweep time accuracy.

If you are testing a spectrum analyzer equipped with Option 101, perform “Fast Time Domain
Sweeps” in addition to this procedure,

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/function generator
Signal generator

Cable, Type N, 152 cm (60 in)
Cable, BNC, 120 cm (48 in)

Additional Equipment for Option 001

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 76 0

Caution Use only 75 @ cables, connectors, or adapters on the 75  input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM ANALYZER SYNTHES | ZER
FUNCT ION GENERATOR SIGNAL GENERATOR

- e

a2 oooae @D@@O© @G

=}
[~}
a.
—r
MAIN SIGNAL A M RF QUTPUT

TYPE N CABLE ASSEMELY

o OPTION D01 Q:!NL‘I'J

Figure 1-9. Sweep Time Accuracy Test Setup
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8. Sweep Time Accuracy

Procedure

If you are testing a spectrum analyzer equipped with Option 101, perform “Fast Time Domain
Sweeps,” in addition to this test.

1.

Set the signal generator to output a 500 MHz, -10 dBm CW signal. Set the AM and FM
controls to off.

Option 001 Only: Set the output to —4 dBm.

. Set the synthesizer/function generator to output a 500 Hz, +5 dBm triangle waveform

signal.

3. Connect the equipment as shown in Figure 1-9.
4. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the

spectrum analyzer by pressing the following keys:

(FREQUENCY) 500 (MHz)
10 (MAz)
(PEAK SEARCH)

18

50
Wait for the AUTO ZOOM routine to finish. Press (ZFAN), then ZERU E‘:AH
Press the following spectrum analyzer keys:

(ER) 3 (MHz)

(EWEEP) 20 (1),

(AHPLITUEE) SCAL:

Adjust signal amphtude for a midscreen display.

5. Set the signal generator AM switch to the AC posmon

- On the spectrum analyzer, press (TRIG) then };.,;ﬁ

spectrum analyzer is sweeping.

. Press.m After the comp]etlon of the sweep, press (PEAK SEARCH] SEARCH If necessary, press

- Press (WARKER DELTA) m and press NEXT P Ga*r‘" until the marker delta is on the eighth

signal peak. Record the marker A ﬁ“é” in the performance verification test record.

. Repeat steps 7 through 9 for the remaining sweep time settings listed in Table 1-7.

Table 1-7. Sweep Time Accuracy

Spectrum Analyzer | Synthesizer/Function| Minimum | TR Entry
Sweep Time Genarator Reading | (MER A)
Setting Frequency

500.0 Hz

100.0 Hz
10.0 Hz
1.0 Hz
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9. Scale Fidelity

9. Scale Fidelity

A 50 MHz CW signal is applied to the INPUT 50 @ of the analyzer through two step attenuators.
The attenuators increase the effective amplitude range of the source. The amplitude of the
source is decreased in 10 dB steps and the analyzer marker functions are used to measure the
amplitude difference between steps. The source’s internal attenuator is used as the reference
standard. The test is performed in both log and lnear amplitude scales.

The related adjustment for this performance test is “Log and Linear Amplitude Adjustrent.”

Equipment Required

Synthesizer/level generator
Attenuator, 1 dB step

Attenuator, 10 dB step

Cable, BNC, 122 cm (48 in)

Cable, BNC, 20 cm (9 in)

Adapter, Type N {m) to BNC (f)
Adapter, Type BNC (m) to BNC (m)

Additional Equipment for Option 001

Adapter, minimum loss
Adapter, Type N {f) to BNC (m), 75 2

Caution Use only 75 @ cables, connectors, or adapters on the 75 € input of an Option
' 001 or damage to the input conneector will occur.

SPECTRUM ANALYZER SYNTHESIZER/LEVEL
GEMERATOR
il ——

-

_£2 5% 2 8 ooO ggg o
S mE O so
e e

ATTENUATOR ATTENUATOR

@) ADAPTER (@)
St

Figure 1-10, Scale Fidelity Test Setup
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9, Scale Fidelity

Procedure

Log Scale

1. Set the synthesizer/level generator controls as follows:

FREQUENCY

AMPLITUDE

AMPTDINCR ...... P T P 0.05 dB
OUTPUT

. Connect the equipment as shown in Figure 1-10. Set'the 10 dB step attenuator to 10 dB
attenuation and the 1 dB step attenuator to 0 dB attenuation,

Option 001 only: Set the attenuation of the 10 dB step attenuator to 0 dB. Connect the
minimum loss pad to the INPUT 75 @ using adapters.

. Pressg on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

{FREQUENCY]) 50 (MHz)
10

Option 001 only: Press (AMPUTUDE), Mot

() 50 ()

Wait for the auto zoom routine to finish, then set the resolution bandwidth and the video
bandwidth by pressing the following keys:

. If necessary, adjust the 1 dB step attenuator attenuation until the MKR amplitude reads
between (0 dBm and -1 dBm. . ‘

. On the synthesizer/level generator, press AMPLITUDE and use the increment keys to adjust
the amplitude until the spectrum analyzer MKR amplitude reads 0 dBm £0.05 dB.

It may be necessary to decrease the resolution of the amplitude increment of the
synthesizer/level generator to 0,01 dB to obtain a MKR reading of 0 dBm +0.05 dB:

. On the spectrum analyzer, press (FEAK SEARCH), then M

7. Set the synthesizer/level generator AMPTD INCR to 4 dB.

8, On the synthesizer/level generator, press AMPLITUDE, then increment down to step the
synthesizer/level generator to the next lowest nominal amplitude listed in Table 1-8.

. Record the Actual MKR A amplitudé reading in the performance verification test record as
indicated in Table 1-8, The MKR amplitude should be within the limits shown.

. Repeat steps 8 through 9 for the remaining synthesizer/level generator Nominal Armplitudes
listed in Table 1-8.

. For each Actual MKR A reading recorded in Table 1-8, subtract the previous Actual MKR A .
reading. Add 4 dB to the number and record the result as the incremental error in the C "
o
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9. Scale Fidelity

performance verification test record as indicated in Table 1-8. The incremental error should
not exceed 0.4 dB/4 dB.

Steps 12 and 13 are only for testing a spectrum analyzer equipped with Option 130. If the
spectrum analyzer is not equipped with Option 130 continue with step 14.

Table 1-8. Cumulative and Incremental Error, Log Mode

Synthesizer/Level | dB from TR Eniry TR Entry
Generator Ref Level Cumulative Error {Incremental
Nominal Amplitude | (nominal) (MKR A Reading) Error)

Min. (dB)|Actual (dB) |Max. (dB)| TR Entry

ORef) | O(Ren) | OReD 0 (Ref)
—4.34 9-1 -3.88 9-18
—8.38 8-2 -7.62 8-1%

—12.42 9-3 —11.58 9-20

- 16,465 9-4 -15.54 9-21

~20.50 9-5 ~16.50 9-22

—24 54 a6 —23.46 9-23

—28.58 =27.42 9-24

-52.62 -51.58 9.25

-36.68 ~35.34 8-28

-40.70 ~35.30 9-27

-44.74 -43.26 9.28
~48.78 —47.20 9.29

—52.82 -51.18 9-30
-56.86 ~55.14 9-31

—60.90 —59.10 9-32

—64.94 —63.06 N/A

—B88.958 —B7.02 N/A

Additional Steps for Option 130‘

12. Press the following spectrum analyzer keys:
RES By /40T MAN! 300
10

13. Repeat steps 4 through 11 for the narrow bandwidths. Record the results as indicated in
Table 1-9.

The scale fidelity in log mode is complete for spectrum analyzers equipped with Option 130,
Continue with step 14 below.
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9. Secale Fidelity

Table 1-9, Cumplative and Incremental Error, Log Mode for Option 130 .

Synthesizer/Level | dB from TR Entry TR Entry (‘f ;
Generator - Ref Level Cumnulative Error (Incremental R

Nominal Amplitude | (nominal) {MKR A Reading) Error)

Min. (dB)|Actus? (dB)|Max. (dB)| TR Eniry

ORef) | O(ReD | O(ReD 0 (Ref)
-sde | 932 —5.56 9-50
—5.48 9-34 ~752 9-51
-12.52 9-35 —11.48 9-52
-16.56 9-26 1544 |  9-58
—20.60 9-37 =15.40 9-54
-24.64 9-38 —23.36 9-55
28,68 9-39 —27.32 9-56
_sa.Te 9-40 ~81.28 9-57
—36.76 9-41 —35.24 9-58
—10.80 9-42 —39.20 9-59
4454 | 943 -43.16 9-60
—48.88 9-44 —47.12 9-61
—62.92 9-45 ~51.08 9-62
—56.96 9-46 -55.04 9-63
~61.00 9-47 =59.00 O-64
—65.04 §-48 —63.96 N/A
—69.08 9-49 | -es.02 N/A

Linear Scale

14. Set the synthesizer/level generator controls as follows:

AMPLITUDE .....
AMPTD INCR

15. Set the 1 dB step attenuator to O dB attenuation.

16, Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(EREQUENEY) 50 (FEE)
(EP) 10 ()

i;
50 ()
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9. Scale Fidelity

Wait for the auto zoom routine to finish, then set the resolution bandwidth and the video
bandwidth by pressing the following keys:

e L T

RES, BN, AUTO MAN. 3

. 1f necessary, adjust the 1 dB step attenuator attenuation until the MKR reads
approximately 223.6 mV. It may be necessary to decrease the resolution of the amplitude
increment of the synthesizer/level generator to 0.01 dB to obtain a MKR reading of
2236 mV £ 0.4 mV.

. On the synthesizer/level generator, press AMPLITUDE, then use the increment keys 1o
adjust the amplitude until the spectrum analyzer MKR amplitude reads 223.6 mV £0.4 mV,

. On the spectrum analyzer, press (FEAK SEARCH), (MKR FCTN), MK ‘TRACK:ON: OFF; (OFF).
. Set the synthesizer/level generator amplitude increment to 3 dB.

. On the synthesizer/lavel generstor, press AMPLITUDE, then increment down {0 step the
synthesizer/level generator to the next lowest Nominal Amplitude listed in Table 1-10.

. Record the MKR amplitude reading in the performance verification test record as indicated
in Table 1-10. The MKR aroplitude should be within the limits shown,

3. Repeat steps 21 and 22 for the remaining synthesizer/level generator Nominal Amplitudes
listed in Table 1-10.

Table 1-10. Scale Fidelity, Linear Mode

Synthesizer/Level % of MXR Reading
Gunerator Ref Lavel
Nominal Amplitude | (nominal} Min. (mV)| TR Entry|Max. (mV)

0 R 0(R 0 (B
10 0 (Ref) *(S'f.%? (Ref)

70.7 151.59 9-45 165.01

Jii.g
50 105,38 8-66 118.78
gy -
72.63 B-67 86.05

556.‘1
40,40 P68 82,88
“9. 1 L2k

Steps 24 and 25 are only for testing a spectrum analyzer equipped with Option 130. X the
spectrum analyzer is 2ot equipped with Option 130 continue with step 26.

Additional Steps for Option 130
04, Dregs the following spectrum analyzer keys:
10

25. Repeat steps 17 through 22 for the narrow pandwidths. Record the results as indicated in
Table 1-11.

The scale fidelity in linear mode is complete for spectrum analyzers equipped with Option
130. Continue with step 31 below.
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9, Scale Fidelity
Table 1-11, Scale Fidelity, Linear Mode for Option 120

Synthesizer/Level % of MER Reading
Generator Ref Leval
Nominal Amplitude | (nominal) Min. (mV)| TR Entry| Max. {mV)

+10 dBm O(Ref) | 0 (ReD)
-7 d8m .7 1. - 9-69 185.01
+4 dBm : . 9-70 118.78
+1 dBm ' . 5-71 86.05
-2 dBm 1 46 0.72 82,88

Log to Linear Switching

26, Ser the 10 dB step attenuator to 10 dB attenuation and the 1 dB step attenuator to 0 dB
attenuation.

- Set the synthesizer contrals as follows:

FREQUENCY
AMPLITUDE

» On the spectrum analyzer, press (FRESET), then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUERCY) 50 ()
(EPam) 10 (ur)
7D 300 (&)

. On the spectrum analyzer, press the following keys:

PLAK SEARCH)

. Record the peak marker reading in Log mode below.

Log Mode Amplitude Reading  ___~ dBm

 (LIN} to change the scale to linear, then press
7, and M to set the amplitude units to dBm.

- Press (PEAK SEARCH), then record the peak marker amplitude reading in linear mode.

Linear Mode Amplitude Reading______ dBm

. Subtract the Linear Mode Amplitude Reading from the Log Mode Amnlitude Readmg, then
record this value ad the Log/Linear Error.

Log/linear Error_______  dB
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9, Scale Fidelity

34. If the Log/Linear Error is less than 0 dB, record this value as TR Entry 9-73 in the
performance verification test record. The absolute value of the reading ghould be less than
0.25 dB. If the Log/Linear Error is greater than 0 dB, continue with the next step.

35. On-the spectrurn analyzer, press the following keys:

HARKER /- REF, VL
36. Record the peak marker amplitude reading in linear mode.

Linear Mode Amplitude Reading . dBm

27. On the spectrum analyzer. press the following keys:
(BMPLTUDE) SCALE L0G LIN; (LOG)
(PEAK SEARCH)

28 Record the pesk marker reading in Log mode below.

Log Mode Amplitude Reading . . dBm

39. Subtract the Log Mode Amplitude Reading from the Linear Mode Amplitude Reading, then
record this value ad the Linear/Log Error.

Linear/Log Error_______ dB

40. Record the Linear/Log Error as TR Entry 9-73 in the performance verification test record.
The absolute value of the reading should be less than 0.25 dB.

Steps 41 and 42 are only for testing a spectrum analyzer equipped with Option 130.
Performance test, “Scale Fidelity” is complete for all other spectrum analyzers,

Additional Steps for Option 130

41. Press the foliowing spectrum analyzer keys:
SGALE 106 LIN (LOG)
RES B AUTOMAK) 300
10

42, Repeat steps 29 through 39 for the narrow bandwidths. Record the results in the
performance verification test record as TR Entry ©-74.

Performance test, “Scale Fidelity” is complete for spectrumn analyzers equipped with
Option 130,
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10. Reference Level Accuracy

A 50 MHz CW signal is applied to the INPUT 50 Q of the spectrum analyzer through two
step attenuators. The attenuators increase the effective amplitude range of the source.

The amplitude of the source is decreased in 10 dB steps and the spectrum analyzer marker
functions are used to measure the amplitude difference between steps. The source’s internal
attenuator is used as the reference standard. The test is performed in both log and linear
amplitude scales,

It is only necessary to test reference levels as low as —90 dBm (with 10 dB attenuation) since
lower reference levels are a function of the spectrum analyzer microprocessor manipulating the
trace data. There is no error associated with the trace data maninulation.

The related adjustment for this procedure is “Al1Z Cal Attenuator Error Correction,”

Equipment Required

Synthesizer/level generator

Attenuator, 1 dB steps

Attenuator, 10 dB steps .

Cable, BNC 122 om (48 in) (two required)
Adaprer, Type N (m) to BNC (f}

Adapter, BNC (m) to BNC (m)

Additional Equipment for Option 001

Adapter, minimurm loss
Adapter, Type N (f) to BNC (m) 75 2

Caution Use only 75 @ eables, connectors, or adapters on the 75 Q input of an Option
“ 001 or damage to the input connector will occur,

SPECTRUM ANALYZER SYNTHES | ZERéLEVEL
GENERATOR

I s “ T e R,
| 2 5 TECE
cC R e S 55 ::;: O™ o
| :
I

: ADAFTER

I

1 MIN UM
1 LOSS

1 ADAPTER

S
ADAPTER

ATTENUATOR ATTENUATOR

! o] i ARAFTER l @i
!

¢« OPTION 001 ONLY
[

ol

Figure 1-11. Reference Level Accuracy Test Setup
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10, Reference Level Accuracy

Procedure

Log Scale
1, Set the synthesizer/level generator controls as Tollows:

FREQUENCY
AMPLITUDE
AMPTD INCR
OUTPUT

2 Connect the equipment &s shown in Figurs 1-11. Sat the 10 4B step attenuator to 10 dB
attenuation and the 1 dB step attenuator to 0 dB attenuation. :

Option 001 only: Connect the minimum 1033 adapter to the RF input 75 Q, using adapters,
and set the 10 dB step attenuator to 0 dB attenuation.

3. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREGUERCY) 50 (V)
(EPan) 10 (FD)
(PEAK SEARCH)

(VIRRFCT) K TRAGK O OFF' (ON)
50
Option 001 only: Press (KHPLITUBE), More 1/of 2, Anptd Units , then dBm;

N T T

~20 (G SCALE, 10§ LIV, (LOG) 1
3 (i) VIV BW. AUTO MAK; 30

4. Set the 1 dB step attenuator to place the signal peak one to two dB (one 10 two divisions)
below the reference level,

5. On the spectrum analyzer, press the following keys:
MARKER* &°

6. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to Table 1-12. At each setting, press on the spectrum analyzer.

% Record the MKR A amplitude reading in the performance test record as indicated in
Tuble 1-12. The MKR A reading should be within the limits shown.
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10. Reference Level Accu}acy

Table 1-12, Reference Level Accuracy, Log Mode

Synthesizer/Level |Spectrum Analyzer| MKR A Reading (dB)
Generator Amplitude | Reference Laval

(dBm) (dBm) Min. |TR Entry{ Mazx.

0 (Ref) |0 (Ref)
10-1 +0.4
10-2 | +0.5
10-3 -0.4
10-4 +0.5
10-3 +0.8
10-¢ + 1.0
10-7 +1.1
10-8 +1.2
10-9

Linear Scale
8. Set the synthesizer/level generator amplitude to —10 dBm.
9. Set the 1 dB step awtenuaior to O dB attenuation,

10. Set the spectrum analyzer controls as follows:

LAMPLITUDE} 20‘ (dBm)

! FTTRAEY 10T
1] .‘.-;.w...x.P-:;Ew.,-mwm.-.‘ﬁ».-;méﬁ,‘; [

- Set the 1 dB step attenuator to place the signal peak one to two divisions below the
reference level,

. On the spectrum analyzer, press the following keys:
(MKEFCTN) MK-T CKMWMMM

. Set the. syntheslzer/level generator amplitude and spectrurn analyzer reference level
according to Table 1-13. At each setting, press fsGL swrlon the spectrum ang! lyzer.

Record the MKR A amplitude reading in Table 1-13. The MKR A reading ‘-tbould he within
the limits shown,
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10. Reference Level Accuracy

Table 1-18, Reference Level Accuracy, Linear Mode

Synthesizer/Level |Spectrim Anmiyzerj MER A Reading (48B)
Generator Amphitude| Reference Level

(dBm) (dBm) Min. |TR Entry| Max.

-20 0 (Ref) |0 (Ref)
-10 4| 10:10 | +0.4
10-11 +0.5
1012 | <04
10-13 | -0.3
10-14
10-15
10-18
10-17
10-18

If you are testing a spectrum analyzer equipped with Option 130, continue with step 15,

Performance test “10. Reference Level Accuracy” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

15. Press the following spectrum analyzer keys:

v

(EMPLITUDE) —20 (dBm) SCALE;LOGLIN: (LOG) 1 @)

(BW) RES BW 4

SWEEP;CONT - 5GL; (CONT)

16. Set the synthesizer/level generator to —10 dBm.
17. Repeat steps 4 through 6, using Table 1-14 for the narrow resolution bandwidths.

18. Record the MKR A amplitude reading in the performance test record as indicated in
Table 1-14. The MKR A reading should be within the limits shown.
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10. Reference Level Accux:acy

Table 1-14. Reference Level Accuracy, Log Mode for Option 130

Synthesizer/Level |Spectrum Analyzer| MKR A Reading (dB)
Generator Amplitnde; Reference Level

{dBm) (dBm) - Min. | TR Encry

0 (Ref)
10-19
10-20
10-21
10-22
10-23
14-24
- 10-23
10-2¢
10-27

19. Repeat steps 8 through 13, using Table 1-15 for the narrow resolution bandwidths.

20. Record the MKR A amplitude reading in the performance test record as indicated in
Table 1-15. The MKR A reading should be within the limits shown.

Table 1-15. Reference Level Accuracy, Linear Mode for Option 130

Synthesizer/Level | Spectrum Analyzer{ MKR A Reading (dB)
Generator Amplitude | Reference Lavel

(4Bm) . (dBm) ‘Min. TR Enwry

—20 0 (ReD)
~10 - 10-238

0 . 10-29
—80 ) 10-30
—40 . ¥ 10-31
—50 § 10-32
-60 . 10-33
—70 : 10-34
- . 10-35
-0 . 10-36
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11. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties

11. Absolute Amplitude Calibration and Resolution Bandwidth
Switching Uncertainties

To measure the absolute amplitude calibration uncertainty the input signal is measured after
the self-cal routine is finished.

To measure the resolution bandwidth switching uncertainty an amplitude reference is taken
with the resolution bandwidth set to 3 kHz using the marker-delta function. The resolution
bandwidth is changed to settings between 3 Miiz and 1 kHz and the amplitude variation is
measured at each seiting and compared to the specification. The span is changed as necessary
to maintain approximately the same aspect rafio.

The related adjustment procedure for this performance test is “Crystal and LG Bandwidth
Adjustment.”

Equipment Required

Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BRC (f)

Additional Equipment for Option 001
Cable, BNC, 75 2, 30 cm (12 in)

Caution Use only 75 { cables, connectors, or adapters on the 75 € input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM ANALYZER

! ADAPTER

Figure 1-12, Uncertainty Test Setup
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11, Absolute Amplitude dalibration and Resolution Bandwidth Switching Uncertainties

Absolute Amplitude Uncertainty

1. Connect the CAL OUT to the spectrum analyzer input using the BNC cable and adapter, as
shown in Figure 1-12,

Option 001 only: Use the 75 ) cable and omit the adapter.

. Press on the spectrum analyzer, then wait for the preset routine to finish, Set the
spectrum analyzer controls by pressing the following keys:. '

10
FEAK SEARCH)
(MR ECTR) MK’

{FREQUENCY) 300 (MHz]
(5eaN) 50 ()

3

(Vio BW AUTO MAN) 300 (Hz)

Option 001 only: Press (AMPUITUDE), Moretirof:2), Amprd:Unitsy, then dBu.

- (AMPLITUDE) —20 (dBm)

3. Press (FEAK SEARCH), then record the marker reading in TR Entry 11-1 of the performance
verification test record.

The marker reading should be within —20.15 and -19.85 dB.

Resolution Bandwidth Switching Uncertainty

4. Press on: the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer controls by pressing the following keys:

(FREQUENCY 300 (MFEz)
10 ()
(MKR FCTN) MEFTRECK ?iﬂN‘“DFF‘(DN)

e

Option 001 only: Press (AMPLITUDE), More 1

(EPARD 50 (i)
IAMF‘LITUDEI =20 EdBml

5. Press and use the knob to adjust the reference level until the signal appears
one division below the reference level, then press the following keys:

{PEAK SEARCH) ﬁxﬁﬁ%ﬁmﬂ
MK TRACK ON-OFF: (OFF)

6. Set the spectrum analyzer resolution bandwidth and span according to Table 1-16.

7. Press (FEAK SEARCH]), then record the MKR A TRE amplitude reading in the performance
verification test record as indicated in Table 1-16.

The amplitude reading should be within the limits shown,
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11. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties

11. Absolute Amplitude Calibration and Resolution Bandwidth
Switching Uncertainties

To measure the absolute amplitude calibration uncertainty the input signal is measured after
the self-cal routine is finished.

To measure the resolution bandwidth switching uncertainty an amplitude reference is taken
with the rasolution bandwidth set to 3 kHz using the marker-delta function. The resolution
bandwidth is changed to settings between 3 MHz and 1 kHz and the amplitude variation is
measured at each setting and compared to the specification. The span is changed as necessary
to maintain approximately the same aspect ratio.

The related adjustment procedure for this performance test is “Crystal and LG Bandwidth
Adjustment.”

Equipment Required

Cable, BNC. 23 em (9 in)
Adapter, Type N (m) to BNG (f)

Additional Equipment for Option 001
Cable, BNC, 75 Q, 30 cm (12 in)

Caution Use only 75 £ cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will occur

SPECTRUM ANALYIER

IMFUT 300

ADAPTER

Figure 1-12, Uncertainty Test Setup
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11. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties

Absolute Amplitude Uncertainty

1, Connect the CAL OUT to the spectrum analyzer mput using the BNC cable and adapter, as
shown in Figure 1-12.

Option 001 only: Use the 75 Q cable and omit the adapter.

. Press on the spectrum analyzer, then wait for the preset routine to finish, Set the
spectrum analyzer controls by pressing the following keys:

(EFAR) 10 (D)
PEAK SEARCH

l_l'\."r(ﬂ FCTHN } HT{ T
(FREQUENCY) 300 (M I-xz]
(ZPAN) 50 (kHz )

3
(VID BW AUTO MAN) 300

Option 001 only: Press (RPLITUDE), o

(AMPLITUDE) —20 (4Bm)

3. Press (PEAR SeARCH ), then record the marker reading in TR Entry 11-1 of the performance
verification test record.

The marker reading should be within —20.15 and —15.85 dB.

Resolution Bandwidth Switching Uncertainty

4. Press on the spectrum analyzer, then wait for the preset routineg to finish. Set the
spectrum analyzer conirols by pressing the following keys:

(FREQUENCY ) 300 (MHz)

10 ()
(FEAK SEARCH)

(MRETEIN) MK, TRACK
Option 001 only: Press (AMPLITUDE], ,l}

50
|AMPLITUDE| -

5. Press and use the knob to adjust the reference level until the signal appears
one division below the reference level, then press the following keys:

— ) ’"‘”““m”"‘i’“cm W OFF" (OFF)
6. Set the spectrum analvzer rezolution bandwidth and span according to Table 1-18,

7. Press (PEAK SEARCH), then record the MKR A TRK amplitude reading in the performance
verification test record as indicated in Table 1-16.

The amplitude reading should be within the limits shown,
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11. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties

8. Repeat steps 6 through 7 for each of the remaining resolution bandwidth and span settings
listed in Table 1-16.

Table 1-16. Resolution Bandwidth Switching Uncertainty

Spectrum Analyzer MER A TRE Amplitude Reading

RES BW Setting | SEAN Setting |Min. (dB)| TR Entry | Max. (dB)

3 kHz 50 kHz ( (Ref} 0 (ReD 0 (Ref)
1 kHz 50 kHz —-0.5 11-2 +0.5
9 ¥Hz 50 kHz ~0.4 11-3 +0.4
10 kHz 50 kHz =04 11-4 +0.4
80 kHz 500 kHz —0.4 11-3 +0.4
100 RHz 500 K4z =04 11-8 = 0.4
120 kHz 500 kHz -0.4 11-7 +0.4
300 kHz 5 MHz -0.4 11-8 +0.4
1 MHz 10 MEz -0.4 11-9 ~0.4
3 MHz 10 MHz —-0.4 11-10 +0.4

If you are testing a spectrum analyzer equipped with Option 130, continue with step 9,

Performance test “11. Resolution Bandwidth Switching Uncertainty” is now complete for all
other spectrum analyzers.

Additional Steps for Option 130
8. Press the following spectrum analyzer keys:

50 (77)
30
PEAK SEARCH) MARKER'

10. Set the resolution bandwidth and span according to Table 1-17.

11. Press (FEAR SEARCH), then record the MKR A TRK amplitude reading in the performance
verification test record as indicated in Table 1-16.

The amplitude reading should be within the limits showr.

. Repeat steps 10 through 11 for each of the remaining resolution bandwidth and span
settings listed in Table 1-16.
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11. Absolute Amplitude Calibration and Resolution Bandwidth Switching Unecertainties

Table 1-17.
Resolution Bandwidth Switching Uncertainty for Option 130

Spectrum Analyzer MEKR A TRK Amplitnde Reading

RES BW Setting | SPAN Setting|{Min. (4B)| TR Entry} Max: (dB)

50kHz | O(Ref) | O(Ren | O(ReD)
1 kHz —06 | 1111 | +06
 kHz ~06 | 1112 | +06
1 kEz -0.5 11-18 -08
1 kHz —0.6 1i-14 + 0.6

Note that it is normal for the 200 Hz resolution bandwidth shape to have a dip in the center of
the response,
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12. Resolution Bandwidth Accuracy

12. Resolution Bandwidth Accuracy

The output of a synthesizer/level generator is connected to the input of the spectrum analyzer.
Measurements are performed in zero span to reduce the measurement uncertainty.

The frequency of the synthesizer/level generator is set to the center of the bandwidth-filter
response. The synthesizer output is then reduced in amplitude by either 3dBor6dBto
determine the reference point. A marker reference is set and the synthesizer output is
increased 1o its previous level.

The frequency of the synthesizer is reduced then recorded when the resulting marker
amplitude matches the previously set marker reference. The synthesizer frequency is increased
50 that it is tuned on the opposite point on the skirt of the filter response. The frequency

is once again recorded and the difference berween the two frequencies is compared to the
specification.

The related adjustrents for this performance test are:

CAL AMPTD and CAL FREQ Seli-Cal Routines
Crvstal and LC Filter Adiustments

Equipment Required

Synthesizer/level generator
Cable, BNC, 122 ¢m (48 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 001
Cable, BNC (75 ©), 122 cm (48 in)

Caution Use only.75 @ cables, connectors, or adapters on the 75 © input of an Option
* 001 or damage to the input connector will occur.

SYNTHES | ZERéLEVEL SPECTRUM ANALYZER
GENERATOR .

S
= e my G_“C)I.JTPUT BGH CDDEEE "
[- = oD O

TRO WP g mme

ENC CABLE ASSY
Figure 1-13. Resolution Bandwidth Accuracy Test Setup
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12. Resolution Bandwidth Accuracy

Procedure

1. Connect the equipment as shown in Figure 1-13

Option 001: Connect the 75 {1 cable to the OUTPUT 75 @ connector of the synthesizer/level
generator.

% dB Bandwidths
2. Set the synthesizer/level generator controls as follows:
Option 001:3et the 50 /75 @ switch to 75

AMPLITUDE
AMPTD INCR
FREQUENCY

. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
specirum analyzer by pressing the following keys: ‘

(FREQUENEY) 50 (MHz)
ZF AR,
SCALE L0G LIN: (LOG) 1
. On the synthesizer/level generator set MANUAL TUNE ON/QOFF to ON.
5. On the spectrum analyzer press (MKR).
6. Adjust the frequency of the synthesizer/level generator for a maximum raarker reading,

ft will be necessary to adjust the MANUAL TUNE DIGIT resolution on the synihesizer/level
generator for the best compromise between tuning speed and resolution. '

7, On the synthesizer/level generator, press AMPLITUDE and INCR (§) (step-down key).
8. Press on the spectrum analyzer.
. On the synthesizer/level generator, press INCR (ff) (step-up key).

. On the synthesizer/level generator, press FREQUENCY. Lower the frequency of the
synthesizer/level generator by adjusting the kniob until the marker delta amplitude is
0.0 £ 0.05 dB. : S

. Record the synthesizer/level generator frequency readout in colurn 1 of Table 1-18.

. Using the synthesizer/level generator knob, raise the frequency so that the marker-delta
amplitude is maximum, Continue increasing the frequency until the marker reads
0.0 £ 0,05 dB.

. Record the synthesizer/level generator frequency readout in column 2 of Table 1-18.
. Adjust the synthesizer/level generator frequency for maximum amplitude.
. Repeat steps 5 through 14 for each of the RES BW settings listed in Table 1-18.

. Subtract the Synthesizer Lower Frequency from the Synthesizer Upper Frequency. Record
the difference as the Resolution Bandwidth Accuracy, in the performance verification test
record as indicated in Table 1-18.

RES BW Accuracy = Upper Frequency — Lower Frequency
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12. Resolution Bandwidth Accuracy
Table 1-18. 3 dB Resolution Bandwidth Accuracy

Spectrum Analyzer Column 1 Column 2 TR Entry
RES BW Synthesizer Synthesizer {Resolution Bandwidth
Lower Frequency Upper Frequnency Accuraey)

3 MHz 12-1

1 ¥Ez ‘ 12-2

300 kHz 12-3
160 kHz 12-4

30 kHz 12-5

14 kHz 12-6

3 kHz 12-%

1kHz 12-8

6 dB EMI Bandwidths

17. Set the synthesizer/level generator AMPTD INCE to 6 dB,
18. On the spectrum analyzer, press the following keys:
9 'kHz EMI BW'

. On the synthesizer/level generator, press FREQUENCY, Adjust the frequency for a
maximum marker reading.

. On the synthesizer/level generator, press AMPLITUDE and INCR () (step-down key).
. Press on the spectrum analyzer,
. On the synthesizer/level generator, press INCR (T} (step-up key).

. On the synthesizer/level generator, press FREQUENCY. Lower the frequency of the
synthesizerAevel generator by adjusting the knob until the marker-delta amplitude is
0.0 ;l;.0.0a') dB.

. Record the synthesizer/level generator frequency readout in column 1 of Table 1-19.

. Using the synthesizer/leve) generator knolb, increase the frequency so that the marker-delta
amplitude is maximum. Continue increasing the frequency until the marker reads
0.0 £ 0,05 dB.

. Record the synthesizer/level generator frequency readout in column 2 of Table 1-18.

. Adjust the synthesizer/level generator frequency for maximum marker araplitude.

. Repeat steps 18 through 26 for the
25. Subiract the Synthesizer Lower Frequency irom vhe Synihesizer Upper Irequency. Bacord
the difference as the Resolution Bandwidth Accuracy, in the performance verification test
record as indicated in Tabie i-18.

RES BW Accuracy = Upper Frequency — Lower Frequency
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12, Resolution Bandwidth Accuracy

Table 1-19. EMY Besolution Bandwidth Accuracy

Spectrum Analyzer Colhtmn 1 Coluon 2 TR Entry
RES BW Synthesizer Synthesizer {Resolution Bandwidth
Lower Frequency Upper Freguency Accuracy)

& kHz 12-9
120 kFz “12-10

If you are testing a spectrum analyzer equipped with Option 130, continue with step 30.

Parformance test “Resolution Bandwidth Accuracy” is now complete for all gther spectrum
analyzers,

Additional Steps for Option 130

30. Press on the spectrum analyzer, then wait for the preset routine to finish, Set the
spectrum analyzer by pressing the following keys:

FREQUENCY) B0 (MHz)
(SPAN) 1 (ri)
PEAK SEARCH]

[WRRFCTD) MK, TRACK. O DEE, (ON)
(5Fan) L (%)

Wait for the auto zoom routine ro finish, then press the following keys:
:
(AMPLITUDE) SC
(Ew} 300 (Hz] m

. Set the spectrum analyzer resolution bandwidth and span according to Table 1-20.

. Press . Record the —3 dB POINTS: readout in the performance verification test
record as indicated in Table 1-20,

. Repeat steps 31 through 32 for each of the Resolution Bandwidth settings listed in
Tabie 1-20. :

Table 1-20. Resolution Bandwidth Accuracy for Option 130

Resolution | Frequency TR Eniry
Bandwidth| Span |(—3 dB Readout)

300 Hz 1 kHz 12-11
1060 Hy 1 kHz 12-1%
80 Hz s00Hz | 1213
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12, Resolution Bandwidth Accuracy

6 dB EMI 200 Hz Bandwidths

It is normal for the 200 Hz resolution bandwidth shape to have a dip in the center of the
response. .

34. Press the following spectrum analyzer keys:

(MEAS7USER) N dB, PTS 0N OFF | 6
200 ()

35. Press (3GL swP). Record the —& 4B POINTS: readout in the performance verification test
record as TR Entry 12-14,
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13. Calibrator Amplitude Accuracy

This test measures the accuracy of the spectrum analyzer CAL OUT signal. The first part of
the test characterizes the insertion loss of a Low Pass Filter (LPF) and 10 dB Attenuator. The
harmonmics of the CAL QUT signal are suppressed with the LPF before the amplitude accuracy
is measured using a power meter

Calibrator Frequency is not included in this procedure because it is 2 function of the Frequency
Reference (CAL OUT Frequency = 3C0 MHz =(300 MHz x Frequency Reference)). Perform the
Frequency Reference. Accuracy test to verify the CAL QUT frequency.

The related adjustment for this performance test is the “Calibrator Amplitude Adjustment.”

Equipment Required

Synthesized sweeper

Measuring receiver (used as a power meter)
Power meier

Power sensor, low power with 2 50 MHz reference attenuvator
Powér sensor, 100 kHz to 1800 MHz

Power splitter

10 dB Attenuator, Type N (m to ), de-12.4 GHz
Filter, low pass

Cable, Type N, 152 cm (60 in)

APC 3.5 (f) to Type N (f)

Adapter, Type N (f) to BNC (m) (two required)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 001

Adapter, minimura l0ss
Adapter, mechanical, 75 @ to 50
Adapter, Type N (f) 75 @ to BNC (m) 75 Q

Procedure

This performance test consists of {two parts:

Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization
Part 2: Calibrator Amplitude Accuracy - '

Perform “Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization” before “Part 2:
Calibrator Amplitude Accuracy.”

A worksheet is provided at the end of this procedure for calculating the corrected insertion loss
and the calibrator amplitude accuracy.
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13. Calibrator Amplitude Accuracy

Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in LOG
mode as described in the measuring receiver operation manual.

Caution Do not attempt to calibrate the low-power power sensor without the reference
‘ attenuator or damage to the low-power power sensor will occur.

2. Zero and calibrate the power meter and low-power power sensor, as described in the power
meter operation manual, '

3. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

. cieerreiareieaee. .. 300 MHz
POWER LEVEL cerierirease. —15dBm

SYNTHES I ZED SWEEPER
T POWER WETER

fr 1 H

hdidh ddddd 5SS CO coooo
11 i 52 gogg 20922 ooeoos SENSOR
Joood odad oo 85 oo

QUTPUT

POWER SENSOR

:D SENSOR

POWER
SPLITTER ADAPTER

—— e — ) iem S —

ADAPTER

10dB LOW PASS
ATTENUATOR FILTER

POWER
SENSOR

LOW PASS
MINIMUM LOSS
ADAPTER FILTER

ADAPTER

MECHAN{CAL ADAPTER

Figure 1-14, 1PF Characterization
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13. Calibrator Amplitude Accuracy

4. Connect the equipment as shown in Figure 1-14, Connect the low-power power sensor
directly to the power splitter (bypass the LPF, attenuator, and adapters). Wait for the
power sensor to settle before proceeding with the next step. :

. On the measuring receiver, press RATIO mode. The power indication should be 0 dB.
. On the power meter, press the dB REF mode key. The power indication should be 0 dB.
. Connect the LPF, attenuator and adapters as shown in Figure 1-14.

. Record the measuring receiver reading in dB in the worksheet as the Mismatch Error. This
is the relative error due to mismatch.

. Racord the power meter reading in dB in the worksheet as the Uncorrected Insertion Loss.
This is the relative uncorrected insertion loss of the LPF, attenuater and adapters.

_ Qubtract the Mismatch Error {step 8) from the Uncorrected Insertion Loss (step 9). This is
the corrected insertion loss. Record this value in the worksheet as the Corrected Insertion
. Loss.

Example: If the Mismatch Error is +0.3 dB and the Uncorrected Insertion Loss is
—10.2 dB, subtract the mismatch error from the insertion loss to yield a corrected reading
of —10.5 dB.

Part 2: Calibrator Amplitude Accuracy

Perform “Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization” before
performing this procedure.

Caution Use only 75 € cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM ANALYZER

=

QO @

POWER METER

CAL OUT QUTRUT

ADAPTER ADAPTER SENSOR

10dB
MINIMUM ADAPTER
LOSS ATTENUATOR

ADAPTER LOW PASS
ADAPTER FILTER

L 1
= i st

Figure 1-15. Calibrator Amplitude Accuracy Test Setup '
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13. Calibrator Amplitude Accuracy

. Connect the equipment as shown in Figure 1-15. The spectrum analyzer should be
positioned so that the setup of the adapters, LPF and attenuator do not bind. It may be
necessary to support the center of gravity of the devices,

. On the power meter, press the dBm mode key. Record the Power Meter Reading in dBm in
the worksheet as the Power Meter Reading.

. Subtract the Corrected Insertion Loss (step 10) from the Power Meter Reading (step 12).
CAL OUT Power = Power Meter Reading — Corrected Insertion Loss

Example: If the Corrected Insertion Less is —10.0 dB, and the measuring receiver reading is
—30 dB, then {-30 dB) — (-10.0 dB) = 20 dB

. Record this value as TR Entry 13-1 of the performance verification test record as the CAL
OUT power. The CAL OUT should be —20 dBm £0.4 dB.

Option 001 only: The CAL OUT power measured on 75 @ instruments will be the same as 50
{ instruments. To convert from dBm to dBmV use the foilowing equation, then record this
value as TR Entry 13-2 of the performance verification test record.

dBmV = dBm + 48.75 dB

Example: 20 + 48,75 = 28.75 dBmV

Calibrator Amplitude Accuracy Worksheet

Description Measurement

Wismareh Frror - | ..
Uncorrected InsertionLoss ____ dB
Corrected Insertion Loss  _ dB
Counter Reading 3 Sz
Power Meter Reading e dBEm
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14. Frequency Response

The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the spectrum analyzer. The synthesized sweeper's power level is adjusted at 300 MHz to place
the displayed signal at the spectrum analyzer center horizontal graticule line, The measuring
receiver, used as a power meter, is placed in RATIO mode. At each new sweeper frequency and
spectrum analyzer center frequency setting, the sweeper’s power level is adjusted to place the
signal at the center horizontal graticule line. The measuring receiver displays the inverse of the
frequency response relative to 300 MHz (CAL OUT frequency).

The related adjustment for this performance test is “Frequency Response Error Correction.”

Testing the flatness of spectrum analyzers equipped with Option 001, INPUT 75 0, is
accomplished by first performing a system flatness characterization.

Equipment Required

Synithesized sweeper :

Measuring recaiver fused s o power meter)
Synthesizer/level generator

Power sensor, 100 kHz to 1800 MHz

Power splitter

Adapter, Type N () to APC 3.5 (f)

Adapter, Type N {m) to Type N {m)

Cable, BNC, 122 cm (48 in)

Cable, Type N, 183 cm (72 in)

Additional Equipment for Option (001

Powar meter

Power sensor, 1 MHz to 2 GHz -

Cable, BNC, 120 cm (48 in) 75

Adapter, Type N (£) 75 © to Type N (m) 50 Q@
Adapter Type N (ra) to BNC (1), 75 0
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14. Frequency Response

Caution Use only 75 © cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will occur.

MEASUR ING RECEIVER
—— POWER METER
| o

[ es—

. s « sy "o oo pgoo

GoG ABeen ) o5 pang H sogan goosas
l oo medg b 5= 8oda = :
Tz o OO0 2rocs |D 0 Q ==opos

[ ]w] l

EER)

:ai P
TYPE N

RF QUTPUT
?, ADAFTER
CABLE

MECHAN | CA
SPLITTER ADAPTE!

Figure 1-16. System Characterization Test Setup for Option 001

Procedure for System Characterization for Option 001

The following procedure is only for spectrum analyzers equipped with Option 001. If your
spectrum analyzer is not equipped with Option 001 proceed with step 1 of “Frequency
Response >50 MHz.”

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor as
described in the measuring receiver operation manual.

. Zero and calibrate the power meter and 1 MHz to 2 GHz power sensor as described in the
power meter operation manual.

. Press instrument preset on the synthesized sweeper, then set the controls as follows:

FREQ STEP
POWER LEVEL

4, Connect the equipment as shown in Figure 1-16.
5. Adjust the synthesized sweeper power level for a 0 dBm reading on the measuring receiver.

6. Record the power meter reading in column 4 of Table 1-21, taking into account the
Cal Factors of both the 100 kHz to 4.2 GHz power sensor and the 1 MHz to 2 GHz power
SEnsor
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14. Frequency Response
7. On the synthesized sweeper, press CW, and (i } (step-up' key), 1o step through the remaining
frequencies listed in Table 1-21,

At each new frequency repeat steps 5 and 6, entering each power sensor’s Cal Factor into
the respective power meter.

System characterization is now complete for spectrum analyzers equipped with Option Q0L.
Continue with step 1 of the “Frequency Response >50 MHz" below.

SYNTHESIZED SWEEPER MEASURING RECEIVER SPECTRUM ANALYZER

a

=}

. a s n
good oddd go e 0
.o OO OO oodadse

FOWER SENSOR

SPLITTER

Figure 1-17. Frequency Response Test Setup, >50 MHz

Caution Use only 75 Q cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will occur.

SYNTHESIZED SWEEPER MEASURING RECEIVER SPECTRUM ANALYZER

[—le) @@Oq) oo ggg g

RF QUTPUT INPUT 758
POWER SENSOR ADAPTER

MECHANI CAL
POWER ADAPTER
SPLITTER I

J

Figure 1-18. Frequency Response Test Setup, >50 MHz, for Option 001
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14, Frequency Response

Frequency Response, >50 MHz

If your spectrum analyzer is equipped with Option 001 perform “Procedure for System
Characterization for Option 001" before proceeding with this procedure,

1. 7Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode as described in the measuring receiver operation manual.

2 Connect the equipment as shown in Figure 1-17.
Option 00 only: Refer to Figure 1-18.

3 Press INSTRUMENT PRESET on the synthesized sweeper. Set the synihesized sweeper
contirols as follows:

FREQ STEP
POWER LEVEL

4. On the spectrum analyzer, press and wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCY) 300 (W)
CF STEP AUTO MAN' 50
5
(Option 001 only: Press (WPLTUDE), More & of 2, kuptd Units), then dBm).
-10 @m)
SCALE:LOG LIN (LOG) 1

VID: B AUTO MAN' 3 (i)

FEAK SEARCH
|

. Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of
—14 dBm +0.05 dB.

. @et the sensor Cal Factor on the measuring receiver, then press RATIO.
. Set the synthesized sweeper CW to 50 MHz.
. Press (FReQUENCY) 50 (MHz) on. the spectrum analyzer.

. Adjust the synthesized sweeper power level for a specirum analyzer MKR-TRK amplitude
reading of —14 dBm £06.05 dB.

_ Set the sensor Cal Factor on the measuring receiver, then record the negative of the power
ratio displayed on the measuring receiver in coluran 2 of Table 1-21 as the Error Relative to
300 MHz at 50 MHz.

. Set the synthesized sweeper CW to 100 MHz.

12, Press FReceinc:) 100 (Mam) on the spactrum anzlyzer

13, Agdiust the synthesized swagoper power level for a spectrum analyzer MKR-TRK amplitude
reading of —14 dBrma +0.05 dB.

_ Set the sensor Cal Factor on the measuring receiver, then record the negative of the power
ratio displayed on the measuring receiver in coluran 2 of Table 1-21 as the Error Relative to
300 MHz at 100 MHz.
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14. Frequency Response

15. On the synthesized sweeper, press CW, and (1) (step-up key), then on the spectrura
analyzer, press (FREQUENCY), and ((f_} (step-up key).

16, Record the negative of the power ratio displayed on the measuring receiver in column 2 of
Table 1-21,

17. Repeat steps 15 through 16 for each new frequéncy, entering the power sensor Cal Factor
into the measuring receiver for each frequency getting as indicated in Table 1-21.

Caution Use only 75 { cables, connectors, or adapters on the 75 @ input of an Option
# 001 or damage to the input connector will occur.

SPECTRUM ANALYZER

SYNTHES! ZERGLEVEL
GEMERATCR oy

EN

e

[
| ems o
.= == ==F =
. 5Ga = e mES O

FCEET T ===:m‘l

INPUT S0

ADAPTER LA

Figure'1-19. Frequency Response Test Setup, <50 MHz

Frequency Response, < 50 MHz

18. Using a cable, connect the frequency synthesizer directly to the INPUT 50 Q. Refer to
Figure 1-18. .
Option 001 only: Using a 75 © cable, connect the frequency synthesimr from the 75 0
OUTPUT to the INPUT 75 ). Set the frequency synthesizer 50-75 § switch to the 75 ©
position, ‘

Set the frequency synthesizer controls as follows:
FREQUENCY

AMFPLITUDE
AMPTD INCR ........ e e e ae b a s .0.05 dB

. On the spectrum analyzer, press the following keys:

(FREQUENCY) 50 (MHz)
10 |
IF'EAK SEARCH I
(SFaNY 100 Tz

Wait far the AUTO ZOOM routine to finish,

. Adjust the frequency synthesizer amplitude until the MKR-TRK reads —14 dBm. This
corresponds to the amplitude at 50 MHz recorded in step 11. Record the frequency
synthesizer amplitude in coluran 2 of Table 1-22 for Frequency Synthesizer Amplitude at
50 MHz. -
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e S
. On the spectrum analyzer, press (FEAK SEARCH ), MARKER: .A

14, Frequency Response
Ly

. Set the spectrum analyzer and the frequency synthesizer to the next frequency settings

listed in Table 1-22.

. At'each frequency, adjust the frequency synthesizer amplitude for a MKR-A-TRK amplitude

reading of 0.00 £0.05 dB.

. Record the frequency synthesizer amplitude setting in column 2 of Table 1-22 as the

frequency synthesizer amplitude.
Cption 001 only: Do not test below 1 MHz.

. Repeat steps 22 through 24 for each frequency setting listed in Table 1-22.
. For each of the frequencies in Table 1-22, subtract the Frequency Synthesizer Amplitude

(column 2) from the Frequency Synthesizer Amplitude at 50 MHz recorded in step 18,
Record the result as the Response Relative to 30 MHz (column 3) of Table 1-22.

. Add 1o each of the Response Relative to 50 MHz eniries in Table 1-22 the Error Relative o

300 MHz at 50 MHz recorded in step 11, Record the results as the Response Relative to
300 MHz (column 4) in Table 1-22.

Option 001 only: Starting with the error at 50 MHz, subtract column 4 (System Error) from
coluran 2 (Error Relative to 300 MHz) and record the result in column 5 as the Corrected
Error.

Test Results
Perform the following steps to verify the frequency response of the spectrum analyzer.

1.
2.

Enter the most positive number from Table 1-22, column 4:

Enter the most positive number from Table 1-21, column 2:

{Option 001 only: Use column §)

. Record the more positive of numbers from steps 1 and 2 in TR Entry 14-1 of the

performance verification test record.

4. Enter the most negative number from Table 1-22, column 4:

. Enter the most negative number from Table 1-21, column 2:

(Option 001 only: Use coluran 5)

. Record the more negative of numbers from steps 4 and 5 in TR Entry 14-2 of the

performance verification test record.

. Subtract the results of step 6 from the results of step 3. Record this value in TR Entry 14-3

of the performance verification test record.
The result should be less than 2.0 dB,
The absolute values in steps 3 and 6 should be less than 1.5 dB.
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14, Frequency Response

Table 1-21. Frequency Response Errors Worksheet

Coluyen 1
Spectrum Analyzer
Frequency

- {MHz)

Colomn 2
Error Relative
to 300 MHz
(dB)

Colmn 3
CAL FACTOR
Fregquency
(GHz)

Column 4
System Error
(Optior 001 only)
(dB)

Column 5
Corrected Error
(Option 001 only)

{dB)

50
100

200
230
300 (Ref)
380
400
450

0.05
0.1
0.1
0.3
0.3
0.3
0.3
0.3
0.8
0.3
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
i.0
1.0
1.0
1.0
1.0
1.0
1.0
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14. Frequency Response

Table 1-21. Frequency Response Errors Worksheet (continued)

Columan 1 Column 2 Column 3 Column 4 Column 5
Spectrum Analyzer | Error Relative | CAL FACTOR| System Error | Corrected Error
Frequency to 200 MHz | Frequency |{Option 001 only)|(Option 001 only)
(MH=) (4B} (GHz) {dB) (dB)

1450 —_ 1.0
1500 1.0
2.0
2.0

2.0

2.0

2.0
20

Table 1-22. Frequency Response, <50 MHz Worksheet

Column 1 Column 2 Column 3 | Colamn 4
Spectrum Anslyzer | Frequency Synthesizer| Response | Response
Frequency Amplitude Relative Relative
' {dBm) to 50 MHz | to 300 MHz

50 MHz R 0 (Ref)
20 MHz

10 Mtz

5 MHz

1 MHz
200 kHz
50 kHz

9 kHz
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15. Other Input Related Spurious Responses

A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to —20 dBm. A marker-amplitude reference is set on the
spectrum analyzer. The source is then tuned to several different frequencies where image
responses could oceur. At each source frequency, the source amplitude is set to —20 dBm
and the amplitude of the response, if any, is measured using the spectrum analyzer marker
function, The marker-amplitude difference is then compared to the specification.

There are no ralated adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Measuring receiver {used as a Rnwer meter)
Power sensor, 100 kHz to 1800 MHz
Adapter, Type N (f) to APC 3.5 (1)

Adapter, Type N () to Type N (f)

Cable, Type N, 183 em (72 in)

Additional Equipment for Option 001

Power sensor, 76 {1

Adapter, minimum loss

Adapter, Type N (f) to BNC (m), 75 &
Adapter, Type N (f) to Type N (), 75 @
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15, Other Input Related Spurious Responses

Caution Use only 75 @ cables, connectors, or adapters on the 75  input of an Option
‘ 001 or damage to the input connector will occur.

SYNTHESIZED SWEEPER _ﬁEASUR ING RECEIVER

452:

gEE:“ gooooo SENSOR
a o
a O 9 r:n::laﬂp

RF OUTPUT
POWER SENSOR
ADAPTER

7z N CasiE ADAPTER

MINIMUM  ADAPTER
ADAPTER |

Figure 1-20. Other Input Related Spurious Responses Test Setup

Procedure

L.

Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 542.8 MHz Cal Factor into the measuring receiver,

Option 001 only: Use 75 {l power Sensor.
. Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

542.8 MHz
POWER LEVEL
Option 001 only: POWER LEVEL

. Connect the equipment as shown in Figure 1-20. Connect the output of the synthesizer to
the 100 kHz to 1800 MHz power sensor using adapters.

Dmtion 001 only: Use the minimum loss adapter and 75 @ adapter to connect to the 75 @
pOWwer Sensor.

. Adjust the synthesized sweeper power level for a —20 dBm £0.1 dB reading on the
measuring receiver.

5. On the synthesized sweeper, press SAVE 1.

. Enter the power sensor’s Cal Factor for 1142.8 MHz into the measuring receiver.
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. Other Input Related Spurious Responses

7. Set the CW frequency on the synthesized sweeper to 1142.8 MHz.

. Adjust the synthesized sweeper power level for a —20 dBm 0.1 dB reading on the
measuring receiver.

. On the synthesized sweeper, press SAVE 2.
. Enter the power sensor’s Cal Factor for 500 MHz into the measuring receiver.
. Set the CW frequency on the synthesized sweeper to 500 MHz.

. Adjust the synthesized sweeper power level for a =20 dBm £0.1 dB reading on the
measuring receiver,

1d. Cannect the synthesized sweeper 1o the RE INPUT of the spectrum analyzer using the
appropriate cable and adapters.

Optian 001 only: Use the minimum loss adapter and 75 @ adapter as shown in Figure 1-20.

. On the spectrum analyzer, press (PRESET ), then wait for the preset routine to finish. Set the
specirum analyzer Dy pressing the foliowing keys:

(FrEqUENGY ) 500 (FED)
10 (wtrz)

Cption 001 only: Press (AMPLITUDE), Horalofﬁr AmPthMtE, then dBm
~10

. On the spectrum analyzer, press the following keys:
MK TRACK ON OFF (ON)
200 (iHz)
Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer Keys:

MARKER.. &
(i) (step-down key).

. For each of the frequencies listed in Table 1-23, do the following:

a. Set the synthesized sweeper to the listed CW frequency by pressing RECALL 1 for a CW
frequency of 542.8 MHz or RECALL 2 for a CW frequency of 1142.8 MHz,
‘b. Press and wait for the completion of a new sweep.
¢. On the spectrum analyzer, press and record the marker-delta amplitude
reading in Table 1-23 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Maximum MKR A Amplitude listed
in the table below,

Note that the Maximum MKR A Amplitude is 10 dB more positive than the specification,
This is due 10 the 10 4B change in reference level made in step 15.
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15. Other Input Related Spurious Responses

Table 1-23. Image Responses

Synthesized Sweeper | Actual MER A | Maximum MER A
CW Frequency Amplitude (dBc) | Amplitude (dBc)

542.8 MHz -53
1142.8 MHz _55

17. Record the Maximum MXR A Amplitude from Teble 1-23 in the performance verifieation
test record as TR Entry 15-1.
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16. Spurious Response

This test is performed in two parts. Part 1 measures second harmonic distortion; part 2
measures third order intermodulation distortion.

To test ‘second harmonic distortion, a 50 MHz low pass filter is used to filter the source output,
ensuring that harmonics read by the spectrum analyzer are internally generated and not
coming from the source. To measure the distortion products, the power at the mixer is set 25
4B higher than specified. New test limits have been developed basad on this higher powern

With —45 dBm at the input mixer and the distortion products suppressed by 70 dBc, the
equivalent Second Order Intercept (S0I) is +25 dBm (—45 dBm + 70 dBc). Therefore, with
-20 dBm at the mixer, and the distortion products suppressed by 45 dBc, the equivaient 301 is
also +25 dBm (—20 dBm + 45 dBe).

For third order intermodulation distortion, two signals are combined in a directional bridge {for
isolation) and are applied to the spectrum analyzer input. The power level of the two signals is
& dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent third order intercept (TOI) is measured.

With two —30 dBm signals at the input mixer and the distortion products suppressed by 70 dBe,
the equivalent TOI is +5 dBm (30 dBm + 70 dBc/2). However, if two ~22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dB¢, the equivalent
TOI is also +5 dBm (—22 dBm + 54 dBe/2).

- Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source’s noise sideband performance,

There are no related adiustment procedures for this performance test.

Equipment Required

Synthesizer/level generator

Synthesized sweeper

Measuring receiver (used as a power meter)
Power sansor, 100 kHz to 1800 Mz

50 MHz low pass filter

Directional bridge

Cable, BNC, 120 cm (48 in} (two reguired)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)

Adapter, Type N (m) to BNC (1)

Adapter, Type N (m) to BNC (m)

Additional Equipment for Option 001

Power sensor, 75 €

Adapter, mechanical, 76 2 to 50 Q
Adapter, minirnum loss

Adapter, Tyvpe N () to BNC (m). 76
Adapter, BNC () to BNC (m)
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16. Spurious Response

Use only 75 @ cables, connectors, or adapters on the 75 @ input of an Option
001 or damage to the input connector will oceur,

SPECTRUM ANALYZER

| MINIMUM
| LO8S

{ ADAPTER
L

LOW PASS
FILTER

4

Figure 1-21. Second Harmonic Distoertion Test Setup, 30 MHz

Procedure
“his performance test consists of two parts:

Part 1: Second Harmonic Distortion, 30 MHz
Part 2: Third Order Intermodulation Distortion, 50 MHz

Perform “Part 1: Second Harmonic Distortion, 30 MHz" before “Part 2: Third Order
Intermodulation Distortion, 50 MHz.”

Part 1: Second Harmonic Distortion, 30 MHz

1. Set the synthesizer level generator controls as follows:

FREQUENCY
AMPLITUDE
AMPLITUDE (Option 001 only:)

2. Connect the equipment as shown in Figure 1-21.
Option 001 only: Connect the minimum loss adapter between the LPF and INPUT 75 .
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16, Spurious Response

3. Press on the spectrum analyzer, then wait for the preset routine o finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUERCY) 30 (W)
() 10 (ED)

Option 001 only: Press (AMFLITUDE), Mors
~10
(MKE FCTN) M
ErFan) 1 (M)
. Wait for the AUTD ZDDM message to disappear, then press the following spectrum analyzer
keys:

30

. Adjust the synthesizer level generator ampiitude to place the peak of the signal at the
reference level (—10 dBm).

. Set the spectrum analyzer control as follows:

16D
VID BW AUTOLMAN" 100

. Wait for two sweeps to finish, then press the following spectrum analyzer keys:

PEAK SEARCH]
MK

. Press the (1, (step-up key) on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Press (PEAK SEARCH). Record the MER A Amplitude reading in the performance
verification test record as TR Entry 16-1.
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16. Spurious Response

Caution Use only 75 Q cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will ocecur.

SYNTHES | ZED SWEEPER MEASURING RECE!VER SPECTRUM ANALYZER

60 6g

naoda go ee
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!m:::n:'l iodihd 0O o

6 a £
@ O 0 ooooao

_—
RF DUTRUT TNRPUT £

FOWER SENSOR

W Oell(H
#0840 op oo
-1 nooa od oo
inog odnao

n
i
FRY

ADAPTER
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ADAFTER
SYNTHES | ZER/LEVEL )
GENERATOR

N, " | Loap

ADAPTER #}' gg o gag @ “ DIRECT I ONAL
: 58 O %0 ||5°“ REFLECTED BR1DGE
= ___

SOURCE
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PASS FILTER

Figure 1-22. Third Order Intermodulation Distortion Test Setup

Part 2: Third Order Intermodulation Distortion, 50 MHz

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 50 MHz Cal Factor into the measuring receiver.

Option 001 only: Use a 75 Q power sensor.

. Connect the equipment as shown in Figure 1-22 with the output of the directional bridge
connected to the 100 kHz to 4.2 GHZ power sensor.

Option 001 only: Use the 75 Q power sensor with a Type N (f) to BNG (m) 75  adapter and
use a3 BNC (m) to BNC (m) 75 @ adapter in place of the 50 Q adapter.

The power measured at the output of the 50 2 directional bridge by the 75 O power
sensor, is the equivalent power “seen” by the 75 Q spectrum analyzer.

. Press INSTRUMENT PRESET on the synthesized sweeper, Set the synthesized sweeper
controls as follows:

. Set the synthesizer/level generator controls as follows:

FREQUENCY 50.050 MHz
AMPLITUDE
75 {1 (no RF output)
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16. Spurious Response

5. On the spectrum analyzer, press (FRESET), then wait until the preset routine is finished. Set
the spectrum analyzer by pressing the following keys:

{FREGUENCTY) 50 (MH=)
10

Option 001 only: Press (WPITUDE), More 1
(FmpLTups) —10 (dBm)
Mozs:

&, On the synthesized sweeper, set RF on. Adjust the power level until the measuring receiver
reads —12 dBm £0.05 dB.

7. Disconnect the 100 kHz to 4.2 GHZ power sensor from the directional bridge. Connect the
directional bridge directly to the spectrum analyzer RF INPUT using an adapter (do not use
a cable).

Option 001 only: Use a 75 {1 adapter, BNC {m) to BNC ().
8. On the spectrum analyzer, press the following keys:
MK TRACK DN OFF. (ON)
200
Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:
MK T
(MKR —)} HARKER

9. On the synthesized level generator, set the 50 0/75 Q switch to the 50 © position (RF on).
Adjust the amplitude until the two signals are displayed at the same amplitude.

10. If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display, the set the spectrum analyzer by pressing the following keys:

11. press (FEAK SEARCH), (DEPLAY), DS A ; yﬁ (ON). Set the display line to a value
54 dB below the current reference level setting.

The third order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line.

12. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (FEAK SEARCH), MARKER. 4.

st it W AR

NEXT, PEAK: until the active marxer is on {ke highest distortion

T aala it T

D. Repeatedly press
product.

¢. Record the MKR A amplitude reading as TR Entry 16-2. The MKR A reading should be
less than —54 dBc :
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16. Spurious Response

13. If the distortion products cannot he seen, proceed as follows;

a. On both the synthesized sweeper and the synthesized level generator, increase the
POWER LEVEL by 5 dB. Distortion products should now be visible at this higher power
. level, v 1 o e ‘
. On the spectrum analyzer, press (PEAR_SEARCH), l‘i.ALRKERe
- Repeatedly press NE Afﬁ until the active marker is on the highest distortion
products,
. On both the synthesized sweeper and the synthesizer level generator, reduce the power
level by 5 dB and wait for the completion of & new Sweep,
- Record the MKR A amplitnde reading as TR Entry 16-2 of the performance verification
test record. The MKR A reading should be less than —54 dBe.
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17. Gain Compression

Gain compression is measured by applying two signals, separated by % MHz. First, the test
places a —20 dBm signal at the input of the spectrum analyzer (the spectrum analyzer
reference level is also set to —20 dBm). Then, a 0 dBm signal is applied to the gpectrum
analyzer, overdriving its input. The decrease in the first signal’s amplitude (gain COmpression)
caused by the second signal is the measured gain compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kIHz, then the
first signal is kept 10 dB pelow the reference level.

Tnere are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper

Synthesizer/level generaior

Measuring receiver (used as a power meter)
Power sensor, 100 kHz to 1800 Mtz
Directional bridge

Cable, BNC, 120 cm (48 in) (two required)
Adapter, Type N (f} to BNC (m)

Adapter, Type N (m) to BNC (m)

Adapter, Type N (f) to APC 3.5 (f)

Adapter, Type N (m) to BNC (f)

Additional Equipment for thion 001

Power sensor, 75
Adapter, Type N (f) to BNC (m), 73 0
Adapter, Type BNC (m) to BNC (m), 756 @
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17. Gair Compression

Caution Use only 75 ©Q cables, connectors, or adapters on the 75 € mput of an Optmn
‘ 001 or damage to the input connector will occur. .

SYNTHES | ZED SWEEPER MEASUR ING RECEIVER SPECTRUM ANALYZER

ddnds htiEhdh oo occoo
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oaad oo A0 o8

& o & O oed Sd

NPyt aga
POWER SENSOR
ADAPTER

ADARPTER
ADAPTER

SYNTHES | ZER/LEVEL
GENERATOR

e Co LGAD

q; j DIRECT |ONAL

ad uus Eui ﬁE ke EE [ REFLEETED BRIDGE

— SOURCE

ADAPTER

.
Figure 1-23. Gain Compression Test Setup

Procedure

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor
combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor's 50 MHz Cal Factor into the measuring receiver.

Option (01 only: Calibrate the 75 0 power sensor.

. Connect the equipment as shown in Figure 1-23, with the load of the directional bridge
connected to the power sensor

Option 001 only: Use the 75 t power sensor with a Type N (f} to BNC (m) 75 {} adapter and
a BNC (m) to BNC (m) adapter. The power measured at the output of the 50  directional
bridge by the 76 @ power sensor, is the equivalent power “seen” by the 75 {) spectrum
analyzer,

. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

POWER LEVEL

. Set the synthesized/level generator controls as follows:

AMPLITUDE
50 /75 2 SWITCH
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17. Gain Compression

5.

On the spectrum analyzer, press (PRESET), then wait for the preset routine to finish, Press
the spectrum analyzer keys as follows:

(FREQUENCY) 50 (MHz)
20

Option 00I: Press (AMPLITUDE), Me

(AMPLITUDE) —2_9 (T8 )
SCALE 10, LIN, (LOG) 1
300 (D)

. On the synthesized sweeper, adjust the power level for a 0 dBm reading on the measuring

receiver, Set RF to off.

. On the synthesizer/level generator, set 'the 50 /75 Q switch to 50 €.

Note that the power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields =10 dBm at the input mixer.

. Disconnect the power sensor from the directional bridge and connect the directional bridge

to the INPUT 50  connector of the spectrur analyzer using an adapter. Do not use a
cable.

Option 001 only: Use a 75 @ adapter, BNC () to BNC (m).

. On the spectrum analyzer, press the following keys:

{FEAK SEARCH ' .
10 (MHz)

Wait for the AUTD Z0OOM routine to finish.

. On the synthesizer/level generator, adjust the amplitude to place the signal 1 dB below the

spectrum analyzer reference level.

it

. On the spectrum analyzer, press (PEAK SEARCH), then H RKER:
. On the synthesized sweeper, set RF to ON,
. On the spectrum analyzer, press (FEAK SEARcH), then

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen, If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob. '

. Read the MKR A amplitude and record in the performance verification test record as TR:

Entry 17-1. The absolute value of this ampiitude should be less than 0.5 dB.
If you are testing a spectrum analyzer equippéd with Option 130 continue with step 15,
Performance test “Gain Compression” is now complete for all other spectrum analyzers
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17. Gain Compression

Additional Steps for Option 130
15. Connect the equipment as shown in Figure 1-23.
16. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

POWER LEVEL
. Set the synthesized/level generator controls as follows:

FREQUENCY
AMPLITUDE
30 /75 0 SWITCH

. On the synthesized sweeper, adjust the power level for a 0 dBm reading on the measuring
recejver. Set RF to OFF.

. On the synthesizer/level generator, set the 50 £/75 { switch 1o 50 (.

. Disconnect the power sensor from the directional bridge and connect the directional bridze
to the INPUT 50 @ connector of the spectrum analyzer using an adapter. Do not use a
cable. '

Option 001 only: Use a 75 0 adapter, BNC (m) to BNC (m).

. On the spectrum analyzer, press (FRESET), then wait for the preset routine to finish, Press
the spectrum analyzer keys as follows:

{FREGQUENGY ) 56 (MHz)

{zPan) 10
Option 001: Press (RMPLITUDE), Mo

~10
PEAK, SEARCH

MK-TRACK O{OFF: (ON)
2

Wait for the auto zoom routine to finish.

. On the synthesizer/level generator, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

. On the spectrum analyzer, press m then wait for the completion of a new sweep.
Press (PEAK SEARCH), then 44

. On the synthesized sweeper, set RF to ON.

. On the spectrum analyzer $$ (SGL_5Wr), then wait for the compietion of a new sweep.

Press (PEAK SEARCH), HARKER

. Read the MKR A amplitude and record in the performance verification test record as TR
ETLET}' 17-2.
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18. Displayed Average Noise Level

This performance test measures the displayed average noise level within the frequency range
specified. The spectrum analyzer input is terminated in 50 €.

The LO feedthrough is used as a frequency reference for these measurements. The test tunes
the spectrum analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noige in zero span. ' ‘

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, 2 reference level offset is added. The CAL QUT signal i5 used as the
amplitude reference for determining the amount of offset required. The ofset is removed at
the end of the test by pressing ins{rument preset. ‘

The related adjustment for this procedure is “Frequency Response Adjustment.”

If the spectrum analyzer is equipped with Option 130, narrow bandwidth, perform “Displayed
Average Noise Level for Option 130,7 ‘instead. ‘

Equipment Required

Termination, 50 Q
Cable, BNC, 23 ¢cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipmént for Option 001

Cable, BNC 75 @, 30 em (12 in)
Termination, 75 @, Type N (m)
Adapter, Tyvpe N {f) to BNC (m) 75 @

Caution Use only 75 0 cables, connectors, or adapters on the 75 © input of an Option
‘ _ 001 or daraage to the input connector will occur.

SPECTRUM ANALYZER

0¢gu§:g g

LNPUT 3042

ADAPTER

Pignre 1-24, Di_splayéd Average Noise Level Test Setup
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18. Displayed Average Noise Level

Procedure

1. Connect a ¢able from the CAL OUT to the INPUT 50 @ of the spectrum analyzer as shown
in Figure 1-24,

Option 001 enly: Use a 75 Q cable and omit the adapter.

2, Press on the spectrum analyzer, then wait for the preset routine to finish, Set the
spectrum analyzer by pressing the following keys:

FREQUENCY) 300 (MHz)
19
=20

Option 001 only: Press +28.75 (dBmv).
ATTEN. AUTO, MAK. 0

3. Press the following spectrum analyzer keys:
MK - TRACK::ON :0FF: (ON)
100
Wait for the AUTO Z00M message to disappear, then press the following keys:

TD" BN ATO. AN, 30 D)

4, Press (36L swr), then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

FEAK SEARCH
AMPLITUDE) Mo

Subtract the MKR amplitude reading from —20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads —20.21 dBm, enter +0.21 dB {—20 dBm —
(—20.21 dBm) = +0.21 dB). Example for Option 001: If the marker reads 26.4 dBmV, enter
+2.35 dBmV (28.75 dBmV — 26.4 dBmV = 2.35 dBmV).

REF IVLQFFSET . dB

Option 001: REF LVL OFFSET _________dBmV

5. Disconnect the cable from the INPUT 50 0 connector of the spectrum analyzer. Connect
the 50 @ termination to the spectrum analyzer INPUT 50 2 connector.

Option 001 only: Use the 75  termination.
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18, Displayed Average Noise Level

400 kHz

If testing 2 spectrum analyzer equipped with Option 001, omit steps 6 through 10, then proceed
to step 10 (*1 MHz"),

6. Press the following spectrum analyzer keys:
VID'BW AUTO MAN: (AUTO)

(FREQUENEY) 0 (F)
10
[AMPLITUBE] —10 (dBm]}

SWEEP::CONT;5GL: (CONT)

7. Press the following spectrum analyzer keys:

PEAK_SEARCH
MKR FCin) )
sPAN) 800 (kHz)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

3
. Press and adjust the center frequency until the LO feedthrough peak is on the
feftmost graticule line. Set the spectrum anaiyzer by pressing the following keys:
50
(AMPLITUDE) —50 (dBm)
I
VIO Bl 30

SWEEF) 5 :
iy RO AAT Y e L RAATIN e Pt

(TRACE) More?1 o3 DETECTD

Wait for the completion of a hew sweep.
. Press the following spectrum analyzer keys:
(ORFLAY) DSPULINE DN OFF; (ON)

Adjust the display line 50 that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals). : '

. Record the dispiay line amplitude setting a5 TR Entry 18-1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.
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18, Displayed Average Noise Level

1 MHz
. Set the spectrum analyzer by pressing the following keys:

m RES “BW “AUTOMAN' (AUTO)
VID:BW AUTO. MAN] (AUTO)

(FRERUENEY) 0 ()
(5eAm) 10 ()
(AMPLITODE) - 10 @)

Option 001 only: (ZMPFLTUCOE) +35
SWEEP CONT:SGL  (CONT)

- Press the following spectrum analyzer keys:
(RRFCT) MK TRAGK. 6 TBFF (ON)
(KR =) MARKER “:SREF LVL!

2 (WHz)

Wait for the AUTO ZOOM message to disappear, then press and MK ‘TRAGK 0N “OFF:
(OFF).

. Press and adjust the center frequency until the LO feedthrough peak is on the
leftrmost graticule line, then press the following spectrum analyzer keys:

(EPER) 50 (57%)
(AMPLITUDE] —50 (@)

. Option 001 only: Press (AMPLITUDE] ~1.2
(BW) VIDBW. AUTO MAN: 30 (fz)
Wait for the completion of a new sweep.

. Press the follomng spectrum analyzer keys:

(PieFLAY) DSP-LINE ON OFE; (ON)

Adjust the d1splay line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

. Record the display line amplitude setting as TR Entry 18-2 of the performance verification
test record as the noise level at 1 MHz. The average noise level should be less than the
specified limit.
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18. Displayed Average Noise Level

1 MHz to 1.5 GHz
17. Press the follovnng spectrum analyzer keys:

. Press (f and adjust the center frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.
. Press the following spectrum analyzer Keys:

f2GL sWR)
= el L
TRACE (TRACE) CLEAR.WRITE A

Wait until AVG 10 is dlsplayed to the left of the gratxcule (the spectrum analyzer will take
ten sweeps, then stop).

. Press and record the MKR frequency as the Measurement Frequency in
Table 1-24 for 1 MHz to 1.5 GHz.

. Press the following spéctrum analyzer keys:

(AUTG CUPLE) (auT0)
VID BN SAUTOUMAN] (AUTO)

(GEAN) 50 (@)

. Set the center frequency to the Measurement Frequency recorded in Table 1-24 for 1 MHz
to 1.5 GHz.

. Press the following spectrum analyzer Keys:

- EE W)
Wait for the sweep to finish.
. Press the following spectrum ana.lyzer keys

oEmAy) 58E

Adjust the display line so0 that it is centered on the average trace noise, ignoring any
residual responses (refer 1o the Residual Responsas verification test for any suspect
residuals). '

. Record the display line amplitude setting as TR Entry 18-3 of the performance verification
test record. The average noise level should be less than the specified limit.
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18. Displayed Average Noise Level

1.6 GHz to 1.8 GHz
26. Press the following spectrum analyzer keys:

RES BW A \* (AUTO)
VIO BH:AUTO: MAN; (AUTO)

el b, M

10 ()
=50

Option 001 only: Press (AMPLITUDE) —1.2 (dBmV).
BWEEP: CONT. SGL: (CONT)
START FREQ' 1.5
STOP_FREQ; 1.8
. Repeat steps 18 through 23 above for frequencies from 1.5 GHz to 1.8 GHz.

If the Displayed Average Noise at 1.8 GHz is at or out of specification, it is recommended
that a known frequency source be used as a frequency marker. This ensures that testing is
within 1.8 GHz,

. Record the display line amplitude setting as TR Entry 18-4 of the performance verification
test record, The average noise level should be less than the specified limit.

‘Table 1-24. Displayed Average Noise Level

Frequency Measurement TR Entry Specifieation
Range Fregquency |(Displayed Average
Nolse Level)

400 kHz 400 kHz 158-1

—115 dBm
(Option 001 ondy: <—63 dBmV)

1MHzw 1.5GHz | —115 dBm
{Option 001 only: =63 dBmV)

1.5 GHz to 1.8 GHz =113 dBm
(Option 001 only: <=61 dBmV)
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19. Displayed Average Noise Level for Option 130

This performance test measures the displayed average noise level within the frequency range
specified. The spectrum anatyzer input is terminated in 50 Q. ‘

The LO feadthrough is used as a frequency reference for these measurements. The test tunes
the spectrum analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching arid resclution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The ofiset Is removed at
the end of the test by pressing instrument preset,

The related adjustment for this procedure is “Frequency Response Adjustment.”

If the spectrum analyzer is not equipped with Option 130, narrow bandwidth, perform
verification test, “Dispiayed Average Noise Level,” instead.

Equipment Required |

Termination, 50 Q
Cable, BNC, 23 cm (8 in)
Adapter, Type N (m) to BNC ()

Additional Equipment for Option 001

Cable, BNC 75 Q, 30 ¢m (12 in)
Termination, 75 €, Type N (m)
Adapter, Type N (f) to BNC (m) 75 ©

Caution Use only 75 @ cables, connectors, or adapters on the 75 Q input of an Option
‘ 001 or damage to the input connector will oceur.

SPECTRUM AMNALYZER

FEEEL
| & ooo=no

LK ] Z== a

INPUT 50¢

ADARTER

Figure 1-25. Displayed Average Noise Level Test Setup for Option 130
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19. Displayed Average Noise Level for Option 130

Procedure

1. Connect a cable from the CAL OUT to the INPUT 50 Q of the spectrum analyzer as shown
in Figure 1-25,

Option 001 only: UUse a 75 O cable and omit the adapter.

. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
gpectrum analyzer by pressing the following keys:

(FREGUENCY} 300 (MHz)
10
{(AMPLITUDE) —20 (dBm)

Option 001 only: Press +28.75 (gBmv )
ATTEN"AUTO MAN . 0

. Press the following spectrum analyzer keys:

MK TRACK ON -OFF ' (ON)
10
Wait for the AUTO ZOOM message to disappear, then press the following keys:
300 (Fz) VID BW AUTO MAN. 30
M ‘TRACK. ON OFF. (OFF)

. Press ($GL $WF), then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

(AVPLTUDE) More 17of '3 REF ‘LVL'OFFSET:

Subtract the MKR amplitude reading from —20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads —20.21 dBm, enter +0.21 dB (-20 dBm —
(~20.21 dBm) = +0.21 dB). Example for Option 001: If the marker reads 26.4 dBmV, enter
+2.35 dBmV (28.75 dBmV — 26.4 dBmV = 2,35 dBmV).

REFILVLOFFSEY __________ dB

Option 001: REF LVL OFFSET ____ dBmV

. Disconnect the cable from the INPUT 50 @ connector of the spectrum analyzer. Connect
the 50 Q termination to the spectrum analyzer INPUT 50 & connector.

Option 001 only: Use the 75 € termination.
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19. .Displayed Average Noise Level for Option 130

400 kHz

If testing a spectrum analyzer equipped with Optmn 001, omit steps 6 through 9, then proceed
to step 10 (1 MHz").

6. Press the following spectrum analyzer keys:

FREQUENCY] 400

20
(AMPLTUDE) =70 (dBm)
SWEEP:CONTSGL! (CONT)

7. Press the following spectrum analyzer keys:

30 (B
TRACE) MorT
Wait for the completion of a new sweep.

. Press the following spectrum analyzer keys:

(BisFLAY) DSPLINE: ON OFF.

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Res:dual Responses verification test for any suspect
residuals).

. Record the display line amplitude setting as TR Entry 19-1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

1 MHz

10. Press the following spectrum analyzer keys:

(FREQUENCY) 1 (MHz)

Wait for the completion of a new sweep.

. Press the following spectrum analyzer keys:
Adjust the display line so that it is centered on the average trace noise, ignoring any

residual responses (refer to the Residual Responses verification test for any suspect
residuals).

. Record the display line amplitude setting as TR Entry 19-2 of the performance verification -
test record as the noise level at 1 MHz, The average noise ievel should be less than the
specified limit.
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19. ﬁisplayed Average Noise Level for Option 130

1 MHz to 1.5 GHz
13. Press the following spectrum analyzer keys:

 (FREGUENCY) START FRER 1 (@)
STOP FREQ: 1.5 (51%)

VIDEW AUTD WAY 10
SWEER CONT, SGL, (CONT)
. Pregs (FREGUENCY) and adjust the center frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.
. Press the following spectrum analyzer keys:

SCLEWP)

BFE (ON) 10

W'ut unm AVG 10 15 dlsplayed to the left of the graticule (the spectrum analyzer will take
ten sweeps, then stop).

. Press and record the MKR frequency as the Measurement Frequency in
Table 1-25 for 1 MHz to 1.5 GHz.

. Press the following spectrum analyzer keys:

TRACE) Mora i of 3;

(SPAN) 20 (sti)

. Set the center frequency to the Measurement Frequency recorded in Table 1-25 for 1 MH=z
to 1.5 GHz.

. Press the following spectirur analyzer keys:

(oL 3WP),
Wait for the sweep to finish.
. Press the following spectrum analyzer keys:

LR ‘#"“J\WW ﬂ

(OsPLAY) DSF LINEZON -OFF: (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

. Record the display line amplitude setting as TR Entry 19-3 of the performance verification
test record. The average noise level should be less than the specified limit.
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19. Displayed Average Noise Level for Option 130

1.5 GHz to 1.8 GHz
22, Press the follomng spectrum analyzer keys:

AUTO C.'OUF'LE

. Repeat steps 15 through 20 above for frequencies from 1.5 GHz to 1.8 GHz.

If the Displayed Average Noise at 1,8 GHz is at or out of specification, it is recommended
that a known frequency source be used as a frequency marker. This ensures that testing is
within 1.8 GHz.

. Record the display line amplitude setting as TR Entry 19-4 of the performance verification
test record. The average noise level should be less than the specified limit.

'ib.ble 1-25. Displayed Average Noise Level

Frequency Measurement | TE Entry
Range Frequency |(Dizplayed Average
Neise Level)

400 kHz 400 kHz 18-1

1 MHz 1 MHz 18-2

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz
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20. Residual Responses

20. Residual Responses

The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 1.8 GHz
range, ‘Any responses above the specification are noted.

If the spectrum analyzer is equipped with Option 130, narrow bandwidth, perform “Residual
Responses for Option 130,” instead. ‘

There are no related adjustment procedures for this performance test.

Equipment Required

Termination, 50 O

Additional Equipment for Option 001

Termination, 75 €, Type N (m)
Adapter, Type N (f) to BNC (m), 75 Q

Caution Use only 75 Q cables, connectors, or adapters on the 76 {} input of an Option
‘ 001 or damage to the input connector will occur.

SPECTRUM AMALYZER

=T
2 poguma
2 omeaso

501 é INRUT 300
TERMINAT LON

Figure 1-26. Residnal Response Test Setup

Procedure

150 kHz to 1 MHz

1. Connect the termination to the spectrum analyzer inpui as shown in Figure 1-26.

Option 001 only: Use the adapter to connect the 75 @ termination, and proceed with step
5.

2. Press on the spectrumn analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:
MK, TRACK, O, 0FF; (ON)
!
Wait for the AUTD ZOOM message to disappear, then press (MKR FCTN ) ﬁicwm
(OFF).
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20, Residual Responses

8. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough peak is on
the leftmost vertical graticule line. Set the spectrum analyzer by pressing the following
keys:

PEAK, SEARCH
MARKER"A' 150 (%)

AMPLITUDE] —60 (dBm) ‘ ‘
Optwn 001 only: Press (aMPLITUDE) —11.25 (4

o
Option 001 oniy: DSP-LINEON. 0FF; ~38 (d6mY),
. Press and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press again. A residual response will persist on
successive sweeps, but 2 noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 1-26,

1 MHz to 1.8 GHz

5. Press (FRest1) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

{(FREQUENCY) 5 (MHz)
oM

(AMPLITUDE) =60 (dBm)
Option 001 only: Press —11.25 (¢Bmv).
ATTEN 0@

. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough (the “signal”
near the left, of the screen) is just off the leftmost vertical graticule line. Press the
following spectrum analyzer keys: ‘

i ‘a:;;.ﬂxﬁt\ap?ml!m am-m'& (ON) 90 -
Option 001 only: Press (DSPLAY) DSP. i T ,ﬁ%““’uw,,u ng (ON) —38 (3Bmv).

il
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20. Residual Responses

. Press and wait for 3 new sweep to finish. Look for any residual responses at or
above the display line. If a residual is suspected, press again. A residual response
will persist on successive sweeps, but a noise peak will not. Note the frequency and
amplitude of any residual responses above the display line in Table 1-26.

. Press (FREQUENCY), (1) (step-up Key), to step to the next frequency and repeat step 7.

9. Repeat step 8 until the range from 1 MHz to 1.8 GHz has been checked. (This requires 183
additional frequency steps.) The test for this band requires about 10 minutes to complete if
no residuals are found.

If there are any residuals at or near the frequency specification limits (1 MHz or 1.8 GHz),
it is recommended that a known frequency source be used as a frequency marker. This will
ensure that testing is done at or below the specification limits.

. Record the highest residual from Table 1-26 as TR Entry 20-1 in the performance
verification test record. If no residuals are found, then record “N/A” in the performance
verification test record. ‘ ‘

Table 1-26. Residual Responses above Display Line Worksheet

Frequency Amplitude
(MHz) (AR}
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21. Residual Responses for Option 130

The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz, Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 1.8 GHz
range.’ Any responses above the specification are noted.

if the spectrum analyzer is not equipped with Option 130, narrow bandwidth, perform
“Residual Responses,” instead.

There are no related adjustment procedures for this performance test.

Equipment

Termination, 50 {

Additional Equipment for Option 001

Termination, 75 ¢, Type N (m)
Adapter, Type N (f) to BNC (m), 75 0

Caution Use only 75 © cables, connectors, or adapters on the 75 € input of an Option
ﬂ 001 or damage to the input connector will oceurn

SPECTRUM ANALYZER

[ Eic
A C:I_}:: =

IMPUT 530

500 é
TERMINAT ION
Figure 1-27. Residual Response Test Setup

Procedure

150 KHz to 1 MHz
1. Connect the termination to the spectrum analyzer input as shown in Figure 1-27.

Option 001 only: Use the adapter to connect the 75 { termination, and proceed with step
3.

2. Press on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

REQUENCY

(AWPLITUDE) 60 (@B AN 07He
(W) 300 (62)
(EIsFLAY) B
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21, Residual Responses for Option 130

3. Press and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 1-27,

1 MHz to 1.8 GHz

4. Connect the 300 MHz CAL QUT to the RF INPUT as shown in Figure 1-27

5. Press on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

(FREQUENCY) 300 (MHz)
10

(WRR T MK TRACK. N OFF, (ON)
!

Wait for the AUTO ZDOM message to disappear, then press

6. Press the following spectrum analyzer keys:

300

1
(RELITUDE) 20
ATIN AUTG MAN 0

7. Press the following spectrum analyzer Keys:

MARKER: A

&) 10 @)

8. Record the marker-A reading below as the MEAS UNCAL Amplitude Error.

MEAS UNCAL Amplitude Error

9. Remove the cable from the spectrum analyzer input.
10. Reconnect the termination to the spectrum analyzer input as shown in Figure 1-27.

11. Press the following spectrum analyzer keys:

(FREQUENCY) 5 (MHz)
~60

Option 001 only: Press —11.25 (gBmV).
SWEEP; CONT..SGL; (CONT)

12. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough (the “signal”
near the left of the screen) is just off the leftmost vertical graticule line, Press the
following spectrum analyzer keys:

154 AT o AL
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. Residual Responses fc.ar Option 130

Add —90 dBm to the MEAS UNCAL Amplitude Error (recorded in step 8), then set the
display line to this value.

For example, if the amplitude error in step 8 is —19.5 dB, add —90 dBm to this value for 2
result of —109.5 dBm. Enter —109.5 dBm as the display line value.

Optmn 001 only: Set the display line to —38 dBmV + the MEAS UNCAL Amplitude Error
{recorded in step 8).

. Press and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and ampiituda of any
residual responses above the display line and to the right of the marker in Table 1-27.

. Press {FREQUENCY), then (GF) (step-up key) to step to the next frequency and repeat step
13.

. Repeat 14 until the range from 1 MHz to 1.8 GHz has been checked. (This requires 183
additional steps.)

‘Table 1-27.
Residual Responses above Display Line Worksheet for Option 130

Frequency Amplitnde
(MHz) (dBm)

Confirming Residunals

16. Set the spectrum analyzer center frequency to a residual frequency recorded in Table 1-27,
the press the following keys:

60 @) ¥

(EFARD) 20 (&)

(DiSPLAY) DISPL: ‘
Option 001 only: Press (DISFLAY) DISPLAY/LINE:

. Press and wait for 2 new sweep to finish, Look for any residual responses at or
above the display line. :

If a residual is suspected, press again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 1-28.

18. Repeat steps 16 through 17 for all residuals recorded in Table 1-27.
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21. Residual Responses for Option 130

19. Record the highest residual from Table 1-28 as TR Entry 21-1 in the performance
verification test record, If no residuals are found, then record “N/A” in the performance

verification test record.

Table 1-28.
Confirmed Residual Responses above Display Line for Option 130

Frequency Amplitude
(MHz) (dBm)
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22. Fast Time Domain Sweeps |
This procedure is only for spectrum analyzers equipped with Option 101,

The CAL QUT signal is used to compare the amplitude level of a normal sweep time (20 ms) to
a fast sweep time (18 ms) using the marker delta funetion.

A synthesizer/level generator is used to amplitude modulate a 500 MHz, CW signal {rom
another signal generator. The spectrum analyzer demodulates this signal in zero span to display
the response in the time domain. The marker delta frequency function on the spectrum
analyzer is used to read out the sweep time.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/level generator
Signal generator

Cable, BNC, 122 ¢m (48 in)
Cable, BNC, 23 cm (& in)
Cable, Type N, 152 em (60 in)
Adapter, Type N {m) to BNC (f)

Additional Equipment for Option 001

Cable, BNC, 75 , 30 ¢m (12 in)
Adapter, minimurm loss
Adapter, Type N (f) to BNC (m), 75 @

Caution Use only 756 {1 cables, connectors, or adapters on the 75 Q input of an Option
‘ 001 or damage to the input ¢connector will occur.

SPECTRUM ANALYZER

2
ok AT Goo 8

INFUT 5O

ADAPTER

Figure 1-28. Fast Sweep Time Amplitude Test Setup

Procedure

Fast Sweep Time Amplitude At:curacy

1. Connect the equipraent as shawn in Figure 1-28.
Option 001 only: Use the 75 Q cable and omit the adapter.
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22, Fast Time Domain Sweeps

2, On the spectrum analyzer, press , then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

300

0

(WEEP) 20 () ,,
SCALE LOG/LIN (LIN)

Option 001 only: Press REE - LVL 30 (mVv).

MK NOISE ON, OFF, (ON)
MARKER /4.
3. Set the sweep time to 18 ms. Press and read the MKR A amplitude. Record

the marker-A reading as TR Entry 22-1 of the performance verification test record. The
amplitude should be within 1.007X and 0.993X.,

Caution Use only 75 (i cables, connectors, or adapters on the 75 @ input of an Option
‘ 001 or damage to the input connector will occur.

|ZER SPECTRUM ANALYZER
SYNTEE%E%ET@I&EVEL S1GNAL GENERATOR

oA

nanoo ap o

VB3 BEE B B R E8

we OO0 mEd o

ol 0d o

omnog oo ol
o @O ok

AM [NPUT —— s o ml e JNPUT GO

| ADAPTER
|

1

| MENIMUM
 LOSS

1 ADAPTER

I,
- i

Figure 1-29. Fast Sweep Time Test Setup, Option 101
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22.

Fast Time Domain Sw‘;eeps

Fast Sweep Time Accuracy

4.
5.

Connect the equipment as shown in Figure 1-28,

St the signal generator to output a 300 MHz, —4 dBm, CW signal, Set the AM and FM
controls to OFF.

Option 001 only: Set the output to +2 dBm.

6. Set the synthesizer/level generator to output a 5566 Hz, +5 dBm, signal.

. Press on the spectrum analyzer, then wait for the preset routine to finish, Press

the following spectrum analyzer keys:

[FREQUENCY_]N_-'._D)QQ (MFz)
ZEROSPA
SCALE ‘LG /LIN' (LIN)

. Set the signal generator AM switch to the AC position. If necessary, adjust the output

amplitude of the signal generator to position the top of the modulated waveform
approximately one division below top screen,

. Set the spectrum analyzer controls by pressing the following keys:

VIDED,
18 (@)

. Press the following spectrum analyzer Reys:

PEAK SEARCH

If necessary, press N «w “ LEFT: until the marker is on the leftmost

o LusSini)

complate signal pesk,

. Press MAR i : until the marker A is on the

eighth signal.

. Record the MKR A frequency reading in the performance test record as shown in

Table 1-29. The MKR reading should be within the limits shown,

. Repeat steps 10 through 12 for the remaining sweep time settings listed in Table 1-29.

Table 1-29, Fast Sweep Time Accuracy

Synthesizer
Spectrmn Analyzer| Function |[Minimum|TR Extry|Maximum

Sweap Time Generator | Reading | (MER A) | Reading
Fregquency

556 Hz | 14.04ms

1 kHz 7.8 ms
10 kHz T80 us
100 KEz 78 us
500 kHz 15.6 s
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23. Absolute Amplitade, Vernier, and Power Sweep Accuracy

23. Absolute Amplitude, Vernier, and Power Sweep Accuracy
This procedure is only for spectrum analyzers equipped with Option 010 or 011.

The tracking generator output is connected to the spectrum analyzer input and the tracking s
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz.

The measuring receiver is set for RATIO mode so that future power level readings are in dB
relative to the power level at —20 dBm (Option 011 only: +28.8 dBmV). The output power
level setting is decreased in 1 dB steps and the power level is measured at each step. The
difference between the ideal and actual power levels is calculated at each step.

Since a power sweep is accomplished by stepping through the vernier settings, the
peak-to-peak variation of the vernier accuracy is equal to the power sweep AcCuracy.

The related adjustment for this procedure is “Modulator Gain and Offset Adjustrnent.”

Equipment Required

Measuring receiver
Power sensor, 100 kHz to 1800 MHz
Cable, Type N, 62 ¢m (24 in)

Additional Equipment for Option 011

Power sensgor, 75

Cable, BNC, 75 ©

Adaprer, Type N (f) to BNC {m), 75 @

Adapter, mechanical, Type N, 50 @ (m) to 75 @ {f)

Caution Use only 75 @ cables, connectors, or adapters on the 75 @ input of an Option
‘ 011 or damage to the input connector will occur.

MEASUR ING RECEIVER SPECTRUM AMALYZER
s

=L

Bocet tooeuw SENSOR

INFUT 30 1
sop(er 758 OPTION Q11)

TYFE H CABLE
{QRTION 011; USE 72% BNC CABLE}

¥Gga
fl

Figure 1-30. Absolute Amplitude, Vernier, and Power Sweep Accuracy Test Setup
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23. Absolute Amplitude, Vernier, and Power Sweep Accuracy

Procedure

1.

Connect the Type N cable between the RF OUT 50 @ and INPUT 50 { connectors on the
spectrum analyzer. See Figure 1-30.

Option 011 only: Connect the BNC cable between the RF OUT 75 @ and INPUT 75 £
connectors on the spectrum analyzer.

2. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the

spectrum analyzer by pressing the following keys:
800 (@)
ZERQ SPAN.
Track Gen
SRC. PNR QN OFF. (ON) 5
Option 011 only: Press (RUXCTRL), Track Gen, SRG'PWR'ON: OFE: (ON), 42 (346m).

3. On the spectrum analyzer, press TRAGKING PEAK.. Wait for the PEAKING message to

disappear.

. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log

mode {power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 300 MHz Cal Factor into the measuring receiver,

5. Disconnect the Type N cable from the RF OUT 50 € and connect the 100 kHz to 1800 MHz

power sensor to the RF OUT 50 € as shown in Figure 1-30.

Option 011 only: Disconnect the BNC cable from the RF OUT 75 @ and connect the 75 @
power sensor to the RF OUT 75 1 using an adapter.

. On the spectrum analyzer, press 20 (—dBm ]}, (SGL SWF ),

Option 011 only: Press 28.76 (T3Bx) (+28.76 dBmV), (ZGL SWP). Press (AUX CTRL),
Trac:k Gen SRC“"ATN HAN AUTD ‘(MAN).

. Subtract —20 dBm from the power level displayed on the measuring receiver and record

the result-as TR Entry 253-1 of the performance verification test record as the Absolute
Amplitude Accuracy.

} ST T | S S g
. On the spectrum analyzer, press (UETAD), Trick o, SHE NN MANARTE, (ran, o

(5d8m) (SRE FWR } 10 (=d8m). -
Option 011 only: Press +38.76 (TdBm) (+38.76 dBmV).

. Press RATIO on the measuring receiver. . Power levels now readout in dB relative to the

power level Just measured at the —10 dBm output power level setting
Option 011 only: Press +38.76 (dBm) (+28.8 dBmV) output power level setting.

. Set the SRC POWER to the settings indicated in Table 1-30.: At each setting, record.the

DOWer | level displayed on the measuring receiver in TabIe i- 30

. Calculate the absolute vernier accuracy by subtracting the SRC POWER setting and 20 dB

from the Measured Power Level for each SRC POWER sertting in Table 1-30:
Vernger Accuracy = Measured Fower Level — SRC POWER - 10 dB

Option 011 only: Calculate the vernier accuracy by subtracting the SRC POWER
setting from the Measured Power Level, adding 38.76 dB to each SRC POWER setting in
Table 1-30.
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23. Absolute Amplitude, Vernier, and Power Sweep Accuracy
Vernier Accuracy = Measured Fower Level — SRC POWER + 38.76 dB

12. Locate the most positive and most negative absolute vernier accuracy values for SRC
POWER levels greater than —10 dBm recorded in Table 1-30 and record in the performance
verification test record the Positive Vernier Accuracy as TR Entry 23-2 and the Negative
Vernier Accuracy as TR Entry 23-3,

Option 011 only: For SRC POWER levels greater than and equal to + 33,76 dBmV,

Positive Vernier Accuracy dB

Negative Vernier Accuracy dB

. Locate the most positive and most negative Absolute Vernier Accuracy values for all SRC
POWER levels in Table 1-30 and record below.

Positive Power Sweep Accuracy dB
Negative Power Sweep Accuracy dB

. Calculate the power sweep accuracy by subtracting the Negative Power Sweep Accuracy
recorded in the previous step from the Positive Power Sweep Accuracy recorded in the
previous step. Record this value as TR Entry 23-4 of the performance verification test
record as the Power Sweep Accuracy.

Lower Sweep Accuracy = Fositive Fower Sweep Accracy — Negative Fower Sweep Accuracy

Table 1-30. Vernier Accuracy Worksheet

SRC POWER Sctting Measored Vernler
Power Leval Accuracy

Opt 011, dBmaV | Opt 010, dBm (dB) {dB)

+38.7¢ 10 0 (Ref) 0 (Ref)
+38.76 -8
+40.7¢
+41.76
+42.76

+37.76

+36.76
+356.76
+34.76

+33.76

+32.76

+31.76
80,74
+820.78

+28.76
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23. Absolute Amplitude, Vernier, and Power Sweep Accuracy

24. Tracking Generator Level Flatness
This procedure is only for spectrum analyzers equipped with Option 010 or 011

The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz. The measuring
receiver is set for RATIO mode 30 that future power level readings are in dB relative to the
power level at 300 MHz.

The tracking generator is then stepped to several frequencies throughout its range, The output
power difference relative to the power level at 200 MHz is measured at each frequency and
recorded.

The related adjustment for this procedure is “Modulator Gain and Offset Adjustment.”

Equipment Required

Measuring receiver
Power sensor, 100 kHz to 1800 MHz
Cable, Type N, 62 cm (24 in)

Additional Equipment for Option 011

Power sensor, 75 {

Cable, BNC, 75 Q@ .

Adapter, Type N (f) to BNC (m), 756 Q

Adapter, mechanical, Type N, 50 @ {m) to 75 @ (f)

Caution Use only 75 ( cables, connectors, or adapters on the 75 @ input of an Option
ﬂ 011 or darage to the input connector will occur.

MEASUR NG RECEYVER SPECTRUM ANALYZER
—

-~

o

oaggd
17 -1-]r]

INPUT 50 8 - ‘
S0uler 758 OPTION 011)

TYPE N CABLE

EGHANICAL (GPTION 0111 USE 750 BNC CABLE)

DARTER

I, satioN 011 Omuy !}
[ = d .

Figure 1-31. Tracking Generator Level Flatness Test Setup
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24, Tracking Generator Level Flatness

Procedure

1.

- On the spectrum analyzer, press (MKR), (AUX CTRL), 'I'r

Connect the Type N cable between the RF OUT 50 § and INPUT 50 @ connectors on the
spectrum analyzer, See Figure 1-31,

Option 011 only: Connect the BNC cable between the RF QUT 75 © and INFUT 75 @1
connectors on the spectrum analyzer.

. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the

spectrum analyzer by pressing the following keys:
300

CF STEP {100
ZERQ ‘SPAN;

I

and enter 5 (—dBm).
Option 011 only: Press 42 (+42 dBmYV).

disappear.

. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log

mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 300 MHz Cal Factor into the measuring receiver.

. Disconnect the Type N cable from the RF OUT 50 @ and connect the 100 kHz to 4.2 GHz

power sensor to the RF OUT 50 .

Option 011 only: Disconnect the BNC cable from the RF QUT 75 { and connect the 75 €
power sensor to the RF QUT 75 9 using an adapter.

. On the spectrum analyzer, press 11 (=dBm}, (SGL_SWP).

Option 011 only: Press 31.8 (+31.76 dBmV).

. Press RATIO on the measuring receiver. The measuring receiver readout is now in power

levels relative to the power level at 300 MHz.

. Set the spectrum analyzer center frequency to 100 kHz. Press (SGL SWP).

Option 011 only: Set the spectrum analyzer center frequency to 1 MHz. Press (ZEL WP}

. Enter the appropriate power sensor Cal Factor into the measuring receiver as indicated in

Table 1-31,

. Record the power level displayed on the measuring receiver as the Level Flatness in

Table 1-31.

. Repeat steps 9 through 11 to measure the flatness at each center frequency setting listed

in Table 1-31. The (D (step-up key) may be used to tune to center frequencies above
100 MHz.

Spectrum analyzers equipped with Option 011 should be tested only at frequencies af
1 MHz to 1.8 GHz. '

HP 8591E Spectrum Analyzer Calihrating  3-109




24. Tracking Generator Level Flatness

Table 1-31. Tracking Generator Level Flatness Worksheet

Center Level Cal ~ Measurement Uncertainty
Freq Flatness Factor

(93) (MHz) | Optlon 010 | Option 011

100 kHz" | 1 | +0.42/-0.45 N/A

300 kHz* 3 | +028/-0.28 N/A

500 kHz* 3 | +0.28/-0.28 N/A
1 MHz 00028 | ~0.18/-039
2 MHz +0.28/=0.28 +0.18/-0.39

& MHz +0.28/~0.28 +0,18/=0,30
10 MHz +0.24/—-0.24 +0,18/-0.39
20 MHz +0.24/-0.24 +(.18/-0.39
50 MHz : +024/—0.24 +0.18/-0.30

100 MHz | +024/-0.24 +0.18/=0.35

200 MHz +0.24/-0.24 +0.18/-0.89
300 MHz 0 (Ref) 0 (Ref)

400 MHz Cow0.24/=0.24 +0.18/=0.35
500 MHz | +0.24/—0.24 +0.16/~0.39
600 MHz +0.24/—0.24 +0.18/—0.89
700 MHz +0.24/~0.24 +0.18/—0.59
800 MHz +0.24/.0.24 +0.18/-0.39
500 MHz +0,24/-0.24 +0.16/-0.38
1000 MHz +0.24/-0.24 +0.18/-0.39

1100 MHz +0.2¢/—0.24 +0.18/—0.38
1200 MHz | 40.04/-0.24  +0,18/-0.39
1300 MHz +024-0.24 | +0.18/=0.39
1400 MHz ' w 0.24/—0.24 +0.18/=0.80
1500 MHz +0.24/.0.24 +0,18/—0.39
1600 MHz +0.24/=0.24 +0.18/=0.39

1700 MH=z : +0,24/=0.24 +0,18/=0.39
1800 MHz | +0.24/-0.24 +0.18/—0.39

* These frequencies are tested on spectrum analyzers equipped with Option 010 only.

13. Locate the most positive Level Flatness reading in Table 1-31 for the frequency ranges
listed in Table 1-32 and record as the Maximum Flatness in the performance verification
test record as shown in Table 1-32.
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24. Tracking Generator Level Flatness
Table 1-32. Maximum Flatness

Description TR Entry
{Maximum Flatness)

For Option 010
100 kHz 24.1
300 kHz to 5 MHz 24-2

10 MHz to 1800 MHz 24-3

For Option 011

1 MHz to 1500 MHz 24-1

14, Locate the most negative Level Flatness reading in Table 1-31 for the frequency ranges

listed in Table 1-33 and record as the Minimum Flatness in the performance verification test
record as shown in Table 1-33,

‘Table 1-33. Minimum Flatness

Description TR Entry
(Miniraum Flatness)

For Qption 010

100 kHz
300 kHz to & MHz
10 MHz to 1800 MHz

For Option 011

1 MHz to 1500 MHz

15. Press on the spectrum analyzer,
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95. Harmonic Spurious Qutputs
This procedure is only for spectrum analyzers equipped with Option 010 or 011,

The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is tuned to
several different frequencies and the amplitude of the second and third harmonics relative to
the fundamental are measured at aach frequency.

There are no related adjustment procedures for this ﬁerformance test.

Equipment Required

Spectrum analyzer, microwave
Cable, Type N, 62 em (24 in)
Cable, BNC, 23 cm (0 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 011

Adapter, minimum 1035
Cable, BNC, 75 0
Adapter, Type N (f} to BNG (m), 75

Cantion Use only 75 0 cables, connectors, or adapters on the 75 ¢ input of an Option
# 011 or damage to the input connector will occur.

SPECTRUM ANALYZER

SPECTRUM AMALYZER
- .

cogen O
smowe 500
wEwen e 40

| PYT
509%w 7540 GPTION Q113

TYPE W CABLE
(OFTION Q1t: USE 750 BNC CABLE)

TYPE N CABLE

Figure 1-32. Harmonic Spurious Qutputs Test Setup
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25. Harmonic Spurious Qutputs

Procedure

1. Connect the Type N cable between the RF OUT 50 2 and INPUT 50 € connectors on the
spectrum analyzer. See Figure 1-32,

Option 011 only: Connect the 75 2 BNC cable between the RF OUT 75 @ and INPUT 75 0
connectors on the spectrum analyzer.

. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:
ZER
SRG PWR_ON. OFF;

Option 011 only: Press (RUX CTRL), Trac ’, SRC: PWR:ONOFE;, then enter 42
(+42 dBmV).

- On the spectrum analyzer, press 'I'RACK GP AK Wait for the PEAKING message to
disappear, then press the following keys:

0
Option 011 only: Press 42.8 (42.8 dBmV).

(FREQUENCY) 10 (MHz)

It is only necessary to perform the next step if more than two hours have elapsed since a
front-panel calibration of the microwave spectrum analyzer was performed.

The microwave spectrum analyzer should be allowed to warm up for at least 30 minutes
before proceeding.

. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

m Connect a BNC cable between the CAL OUTPUT and the RF INPUT.

w Press (INSTR PRESET), (RECALL), 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm. .

m Press (RECALL), 9. Adjust FREQ ZERO for a maximum amplitude response.

. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 1-32,

Option 011 only: Use the minimum loss adapter and Type N (f) to BNC (m) adapter.
6. Set the microwave spectrum analyzer controls as follows:
CENTER FREQUENCY

REFERENCE LEVEL

LOG dB/DIV
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25, Harmonic Spurious Outputs

7. Set up the microwave spectrum analyzer by performing the following steps:

Note that the following steps are for an HP 8566A/B microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

» Press PEAK SEARCH and SIGNAL TRACK (ON). Wait for the signal to be displayed at
center scraen.

m Press PEAK SEARCH, CF STEP SIZE 10 MHz, CENTER FREQUENCY then SIGNAL
TRACK (OFF).

m Press CENTER FREQUENCY and the step-up key to tune to the second harmonie, Press
PEAK SEARCH. Record the marker amplitude reading in Table 1-34 as the 2nd Harmomc
Level for the 10 MHz Tracking Generator OQutput Frequency.

m Perform this step only if the Tracking Generator Ouiput Frequency is less than 600 MHz.
Press CENTER FREQUENCY and and the step-up key to tune to the third harmonic,
Press PEAK SEARCH. Record the marker amplitude reading in Table 1-34 as the 3rd
Harmonic Level for the 10 MHz Tracking Generator Output Frequency

s Press MARKER (OFF).

. Change the microwave spectrum analyzer center frequency to the next frequency listed in
Table 1-34, then repeat step 7. Note that the microwave spectrum analyzer frequency is
the same as the Tracking Generator Output Frequency (STEF SIZE = TG FREQ).

Table 1-34, Harmonic Spurious Responses Worksheet

Tracking | 2nd Harmonic | 3rd Harmonic | Measurement
Generator Level Level | Uncertainty
Frequency (dBc) (dBe) (dB)

10 MHz . +1,55/—1.80

100 MHz . +1.55/=1.80

300 MHz +1.85/—1.80
BROMMz | +1.55/-1.80

. Locate the most positive 2nd Harmonic Level in Table 1-34 and record as TR Entry 25-1 of
the performance verification test record, ‘ L

. Locate the most positive 3rd Harmonic Level in Table 1-34 and record as TR Entry 25-2 of
the performance verification test record. :
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26. Non-Harmonic Spurious Qutputs

26. Non-Harmonic Spurious Outputs
This procedure is only for spectrum analyzers equipped with Option 010 or 011.

The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is set to
several different output frequencies

For each output frequency, several sweeps are taken on the microwave spectrum analyzer
over gifferent frequency spans and the highest displayed spurious response is measured in
each span. Responses at the fundamental frequency of the tracking generator output or their
harmonics are ignored. The amplitude of the highest spurious response is recorded.

There are no related adjustments for this performance test.

Equipment Required

Spectrum analyzer, microwave
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (rn) to BNC (f)

Additional Equipment for Option 011:

Adapter, minimum loss
Cable, BNC, 75 @
Adapter, Type N (f) to BNC (m), 75 @
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26. Non-Harmonic Spurious Qutputs

- Caution Use only 75 Q cables, connectors, or adapters on the 75 @ input of an Option
‘ 011 or damage to the input connector will occur,

SPECTRUM ANALYZER
N,

Odd oanoa SPECTRUM ANALYZER

Tted oS es

P & ccaah

o addh @ ed g

[=1=J = y=Ralags)

ooooo Eoa oo oboo
noooo @odh 00 3 0doad

500{or 750 OPTION O1t1)

TYPE N CABLE
{OPTION Q11: USE 750 BNC CaBLE)

ADAPTER

MINIMUM
LOSS
ADAPTER

TYPE N CABLE

¥
i
'
I
t
1
|

Figure 1-33. Non-Harmonic Spurious Outputs Test Setup

Procedure

1. Connect the Type N cable between the RF OUT 50 @ and INPUT 50 2 connectors on the
spectrum analyzer. See Figure 1-33,

Option 011 only: Connect the 75 € BNC cable between the RF OUT 75 Q and INPUT 75 @
on the spectrum analyzer.

. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCY ]_§00 (MHz)
(SPAN) ZERO. SPAN:
RES BW Al

MKR

;
(oM 5

Option 011 only: Press (AUX CTRL), Track G 53;, SRC:PWR:ONOFF; (ON), then enter
42 (+42 dBmV), |

- On the spectrum analyzer, press EAK ', then wait for the PEAKING message to
disappear.

. On the spectrum analyzer, press 0 (+dBm) then (SGL SWP).
Option 011 only: Press 42.8 (+42.8 dBmV) then (3GL sWP).

1-116 Calibrating HP 8591E Spectrum Analyzer




26, Non-Harmonic Spurious Qutputs

It is only necessary to perform the next step if more than 2 hours have elapsed since a
Sfront-panel calibrotion of the microwave spectrum analyzer has been. performed.

The microwave spectrum analyzer should be allowed to warm wp for at least 30 minutes
before proceeding.

. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B microwave spectrum analtyzer, the
steps may he different if you are using another microwave spactrum analyzer.

a Connect a2 BNC cable between CAL OUTPUT and RF INPUT.

m Press (INSTR PRESET), (RECALL), 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

u Press (RECALL), 9. Adjust FREQ ZERO for a maximum amplitude response.

m Press (SHiFT), (FREQUENCY SPAN) to start the 30 second internal error correction routine,

m Press (SHIFT), (START FREQ) t0 use the error correction factors just calculated,

. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 1-33.

Option 011 only: Use the miniraum loss adapter and Type N (f) to ENC (m) adapter.

Measuring Fundamental Amplitudes

7. Set the spectrum analyzer center frequency to the Fundamental Frequency listed in
Table 1-35. '

8. Set the microwave spectrum analyzer controls as follows:

REFERENCE LEVEL

0. Set the microwave spectrum analyzer CENTER FREQUENCY to the Fundamental
Frequency listed in Table 1-35.

10, On the microwave spectrum analyzer, press PEAK SEARCH. Press MARKER —REF LVL.
Wait for another sweep to finish,

11. Record the microwave spectrum analyzer marker amplitude reading in Table 1-35 as the
Fundamental Amplitude.

12. Repeat steps 8 through 11 for ail Fundamental Frequency settings in Table 1-35.

Table 1-35. Fundamental Response Amplitudes Worksheet

Fundamental Fundamental
Frequency Amplitide
(dBm)

10 MHz
900 MHz
1.5 GH=z
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26, Non-Harmonic Spuriouns Outputs

Measuring Non-Harmonic Responses

13. On the spectrum analyzer, set the center frequency to 10 MHz.

14. Bet the microwave spectrum analyzer START FREQ, STOP FREQ, and RES BW as indicated
in the first row of Table 1-36.

15. Press SINGLE on the microwave spectrum analyzer and wait for the sweep to finish, FPress
(PEAK SEARTH).

16. Verify that the marked signal is not the fundamental or a harmonic of the fundamental by
performing the following steps:

Note that the following steps are for an HP 8566A/B microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

a. Divide the marker frequency by the fundamental frequency (the spectrum analyzer
center frequency setting). For example, if the marker frequency is 30.3 MHz and the
fundamental frequency is 10 MHz, dividing 30.3 MHz by 10 MHz yields 3.03.

. Round the number calculated in step a the nearest whole number. In the example
above, 3.03 should be rounded to 3.

. Multiply the fundamental frequency by the number calculated in step b. Following the
example, multiplying 10 MHz by 3 yields 30 MHz.

. Calculate the difference between the marker frequency and the frequency calculated in
step ¢ above. Continuing the example, the difference would be 300 kHz,

. Due to span accuracy uncertainties in the mierowave spectrum analyzer, the marker
frequency raight not equal the actual frequency. Given the marker frequency, check if
the difference calculated in step d is within the appropriate tolerance:

For marker frequencies <5 MHz, tolerance = 1200 kHz
For marker frequencies <55 MHz, tolerance = =750 kHz
For marker frequencies »55 MHz, tolerance = £10 MHz

. If the difference in step d is within the indicated tolerance, the signal in guestion is the
fundamental signal (if the number in step b = 1) or 2 harmonic of the fundamental (if
the number in step b >1). This response should be ignored.

. Verify that the marked signal is a true response and not a random noisé peak by pressing
SINGLE to trigger a new sweep and press PEAK SEARCH. A true response will remain at
the same frequency and amplitude on successive sweeps but a noise peak will not.

If the marked signal is not the fundamental or a harmonic of the fundamental (see step 16)
and is a true response (see step 17), proceed with step 20.

. If the marked signal is either the fundamental or a harmonic of the fundamental (see step
16) or a noise peak (see step 17), move the marker to the next highest signal by pressing
SHIFT, PEAK SEARCH. Repeat step 16.

The following step 4s only performed if the marker signal 4s not the Jundamental or
harmonic of the fundamental and is a true response
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26. Non-Harmonic Spurious Qutputs

_ Calculate the difference between the amplitude of marked signal and the Fundamental
Amplitude as listed in Table 1-35.

For example, if the Fundamental Amplitude for a fundamental frequency of 10 MHz is
+1.2 dBm and the marker amplitude is —40.8 dBm, the difference is --42 dBe,

Record this difference as the Non-Harmonic Response Amplitude for the appropriate
spectrum analyzer center frequency and microwave spectrum analyzer start and stop
frequency settings in Table 1-36.

Non-Harmonic Amplitude = Marker Amplitude — Fundamental Amplitude

. If a true non-harmoniec spurious response is not found, record “NOISE” as the
Non-Harmonic Response Amplitude in Table 1-36 for the appropriate spectrum analyzer
center frequency and microwave spectrum analyzer start and stop frequency seftings.

. Repeat steps 15 through 20 for the remaining microwave spectrum analyzer settings for
start frequency, stop frequency, and resolution bandwidth; and for the spectrum analyzer
center frequency setting of 10 MHz.

. Repeat steps 14 through 21 with the spectrum analyzer center frequency set to 800 MHz.

. Repeat steps 14 through 21 with the spectrum analyzer center frequency set to 1.8 GHz.

. Locate in Table 1-36 the most-positive Non-Harmonic Response Amplitude. Record this
amplitude as the Highest Non-Harmonic Response Amplitude in TR Entry 26-1 of the
performance verification test record.

Tabie 1-36. Non-Harmonic Responses Worksheet

Microwave Spectrum Analyzer Settings Non-Harmonic Response Measurement
Axaplitude (dBc) Uncertainty

Start | Stop Resolution at 10 MBz | at 900 MHz | at 1.5 GHz (dB)
Freq Bandwidth Center Center Centar
(MHz) Freq Freq Freq

0.1 | 5.0 10 kHz +1.56/-1.80

5.0 %] 100 kHz +1.55/-1.80

83 1240 1 MHz +1.55/-1.80

1240 | 1800 1 MHz + 1.56/-1.80

* Option 011: Set the START FREQ to 1 MHz,
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27. Tracking Generator Feedthrough
This procedure is only for spectrum analyzers equipped with Option 010 or 011.

The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. The tracking generator output is terminated
and set for O dBm output power (maximum output power). The spectrum analyzer input is also
terminated. The noise level of the spectrum analyzer is then measured at several frequencies.

There are no related adjustments for this performance test.

Equipment Regnired

50 @ Terrination (two required)
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 em (8 in)

Cable, Type N (m) to BNC (f)

Additional Equipment for Option 011:

Termination, 75 2, Type N (m) (fwo required)
Cable, BNC, 75 @
Adapter, Type N (f} to BNC (m), 75 Q (two required)

Caution Use only 75 € cables, connectors, or adapters on the 75 @ input of an Option
“ 011 or damage to the input connector will occur.

SFECTRUM ARALYZER

508 TERMINATION 500 TERMINATION
(OFTION 011: USE 750 TERMIMATION)  (ORTION O11:  (OFTION D11: USE 73¢ TERMINATION)
USE 758 BNG .
CABLE)

Figure 1-34. Tracking Generator Feedthrough Test Setup

Procedure

1. Connect the Type N cable between the RF QUT 50 @ and INPUT 50 @ connectors on the
spectrum analyzer. See Figure 1-34,

Onption 011 only: Conﬁect the 75 © BNC cable between the RF QUT 75 @ and INPUT 75
connectors on the spectrum analyzer. '
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27. Tracking Generator Feedthrough

2. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(F:REQUENC_Y] 300 (mMAz)

RES BW AUTQ MAN. 30

- n st

Track Gen’

SAC PWR 0N OFF (ON) 3
Option 011 only: Press FUX TR, “!.‘:a:kGen, SRCPWR DNUFF, then enter 42 (=d8m)
(+42 dBmV).

. On the spectrum analyzer, press TRACKING PEAK.. Wait for the PEAKING message to
disappear.

. Connect the CAL OUTPUT to the INPUT 50 .
Option 011 only: Connect the CAL OUTPUT to the INPUT 75 1.

5. Set the spectrum analyzer by pressing the following keys:

(AMPLITUDE ) —20 (dBm)
Option 011 only: Press +28.75 (¢8mV).

ATTEN AUTO MAN 0

G 10 @)

MK ‘TRACK: 0N ‘0FE: (ON)
100
Whait for the AUTO ZOOM message to disappear, then set the spectrum analyzer as follows:
VID BH:AUTO -MAN- 30
HK. TRACK' 0N, OFF! (OFF)
6. Press (S6L swWP), then wait for completion of a new sweep. Press the following spectrum
analyzer keys:
¥ors : FSET (enter value)

Subtract the MKR amplitude reading from —20 dBm, then enter the result in the spectrurm
analyzer as the REF LVL OFFSET. For example, if the marker reads —20.21 dBm, enter
+0.21 dB.

—20 dBm — (-20.21 dBm) = +0.21 dB
Example for Option 011:

If the marker reads 26.4 dBmV, enter +2.35

28.75 dBmV — 26.4 dBmV = 2.35 dB
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. Tracking Generator Fe‘edthrough
.. Connect one 50 2 termination to the spectrum analyzer IN PUT 50 © and another to the
tracking generator’s RF QUT 50 Q.

Option 011 only: Connect one 75  termination to the spectrum analyzer INPUT 75 @ and
another to the trackmg generator’s RF OUT 75 1,

. Set the spectrum analyzer by pressing the following keys:

FREQUENCY 0
SPAN) 10 (MHz)
(AMPLITUGE) — 10 (dBm}

Option 01 I only: Press +38.75 (dBmV}.)

""‘7“1

(AU'i‘D)

. Press the fol!owing spectrum analyzer keys:

PEAK EEARCH )

-SF'AN 2 -MHz B

Wait for the AUTO ZOOM message to disappear, then press (MKR FCTI) MK:TRA
(OFF).

. Press (FREQUENCY) and adjust the center frequency until the LO feedthrough peak is on the
leftmost graticule line, then set the spectrum analyzer as follows:

50
{AMPLITUDE) —50 [dBm)

Optmn 011 only Press (AMPLITUDE) w —1.25 (gBmV).
g e it

- Press (AUX CTRL), -

Option 011 only: Press (AUX ciRL), T
42.8 (+42.8 dBmV),

. P SGL SWP), then wait for completion of a2 new sweep. Press (DISPLAY),
TSI Ly

. Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Record the display line amplitude setting in Table 1-37 as the noise level
at 1 MHz.
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27. Tracking Generator Feedthrough

15. Repeat steps 13 and 14 for the remaining Tracking Generator Qutput Frequencies
(spectrum analyzer center frequency) listed in Table 1-37.

16. In Table 1-37, locate the most positive Noise Level Amplitude, Record this amplitude as
TR Entry 27-1 of the performance verification test record.

Table 1-37, TG Feedthrough Worksheet

Tracking Genarator
Output Frequency

Nolze Leval
Amplitide
(dbm or dBmV)

Megsurement
Uncertainty
(dB)

1 MHz

20 MH:
50 MH=
100 MHz
250 MHz
400 MHz
650 MHz
700 MH=z
850 MHz
1000 MHz

1150 MHz
1300 MHz

1450 MH=
1600 MHz
1750 MHz

+1.16/-1.24
~115/-104
+1.15/=1.24
+1.15/—1.24
+1.15/=1.24
+1.16/=1.24
+1.15/—-1.24
+1.15/=1.24
+1.16/—1.24
+1.15/—-1.24
+1.16/—1.24
+1.15/~1.24
+1.15/=1.24
+1.15/=1.24
+1.15/-1.24
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28. CISPR Pulse Response

This procedure is only for spectrum analyzers equipped with Option 103,

This CISPR Pulse Response measurement is made using a pulsed RF input signal rather than a
pulse signal because the equipment is readily available, easily calibrated, and flexible in use.
Pulsed RF setup considerations as well as the relationship between the two techniques are
explained in Application Note 160-2.

The CISPR Pulse Response test measures the spectrum analyzer quasi-peak detector receiver
systems’s response 0 a pulsed RF input signal relative to that of 2 CW input signal and as

a funetion of pulse repetition frequency. The output of the synthesizer/level generator is
modulated by the pulse generator using the pulse modulator to yield ihe pulsed RF signai. The
output of the pulse modulator is connected to the input of the device under test (DUT) with a
BNC cable through a 3 dB attenuator. The 3 dB attenuator provides a controlled source match.
Amplitude accuracy is ensured by measuring the output signal of the 3 dB attenuator using the
power metar with the pulse modulator de biased to provide a CW signal. This measured CW
amplitude also corresponds to the burst amplitude of the pulsed RF inpuc signal when the puise
modulator is appropriacely driven. The system I3 testad, throngh the 9 kHz and 120 kHz EMI
pandwidth filters with a pulse repetition frequency (PRF) corresponding to CISPR specifications
(Additional steps are included to test the 200 Hz EMI bandwidth filter for spectrum analyzers
equipped with Option 130.) The required CW amplitude for the tests are calculated based on
the device under test’s impulse bandwidth, the pulse width of the pulsed RF, and the CISPR
specified spectral intensity.

There are no related adjustment procedures for this performance test.

Equipment

Pulse generator

Synthesizer/level generator

Power meter

Power sensor, 100 kiiz to 1800 MHz
Aftenuator, 3 dB

Modulator, TeleTech

Quasi-peak detector driver

Cable, BNC, 122 cm (48 in) (three required)
Adapter, Type N (m) to BNC (f)

Adapter, Type N (f) to Type N (f}

PULSE GENERATOR SYNTHESIZERéLEVEL
POWER METER o GENERATOR
I —— Co o QO :ﬁ ¢ o

598 993 22 2 88 &
=k

[=]=1
an QE D Q0

SENSOR QUTPUT A

ATTENUATOR

| eowER SENSOR ADAPTER ! (

OUT  SW IN

MODULATOR
Figure 1-3%. Input Amplitude Calibration Test Setup
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28. CISPR Pulse Response

Procedure
Be sure the quasi-peak detector driver (DLP) is installed before performing this procedure.

Inpu't.: Amplitude Calibration

1, Zero and Calibrate the power meter and 100 kHz to 1800 MHz power sensor, as described in
the power meter operation manual,

2. Connect the equipment as shown in Figure 1-35.

3. Press RECALL O on the pulse generator to preset the pulse generator. To bias the
modulator on, set the pulse generator to the following settings:

Parameters:

. Press STORE 1 on the pulse generator to store the settings in storage register 1,
5. Set the synthesizer/evel generator to the following settings:

FREQUENCY
AMPLITUDE

. Set the power meter to the following settings:

CAL FACTOR

. Adjust synthesizer/level generator power level for a —6.99 dBm (+0.03) reading on the
power meter.

. Record the synthesizer/level generator amplitude setting in Table 1-38 under Reference
Amplitude at 50 MHz for the 200 Hz, 9 kHz and 120 kHz EMI bandwidths. Calculate the
Required Amplitude for the 200 Hz, 9 kHz and 120 kHz resolution bandwidths using the
following formula:

Reference Amplitude at 50 MHz + Amplitude Offset = Required Amplitude
Note that the reference amplitude is the same for the 9 kHz, 120 kHz, and 200 Hz filters.
. Enter the caleulated 200 Hz, 9 kHz and 120 kHz Required Amplitude values in Table 1-38.

. On the synthesizer/level generator, press STORE 1 to store the previous setting of the
synthesizer/level generator in storage register 1.
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28, CISPR Pulse Response

Isolation Check

SPECTRUM ANALYZER PULSE GENERATOR SYNTHES | ZER/LEVEL
GERERATOR

s
o)

I NPUT SO0 ;
QUTAUT A
ADAPTER v

Pt g ™
—— [
ATTENUATOR | 1:
|

OUT BW N

MCDULATOR

Figure 1-26. Isolation .Check Test Setup

11. Connect the equipment as shown in Figure 1-36.

12. Press on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum anaiyzer by pressing the following keys:

(FREQUENCY ) 50 [(Mriz]
s
(PEAK SEARCH]

T e g RN T

GAE) STATE - INTRNL, 1

. Press RECALL 1 on the pulse generator. Set the pulse generator to the following settings to
bias the modulator off: -

Use the key to change signs of the entered value on the pulse generator.
. Verify that the isolation of the modulator (the marker-delta reading) exceeds 70 dBe.
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28, CISPR Pulse Response

CW Measurement for 9 kHz EMI Bandwidth

13.
16.

19.

Press RECALL 1 on the pulse generator

Subtract 40 dB from the Reference Amplitude at 50 MHz in Table 1-38. Set the
synthesizer/level generator amplitude to the calculated value by pressing (AMPLITUDE),
(enter the calculated value), (ZdBm).

. Press STORE 2 on the synthesizer/level generator.

. Press the t‘ollomng keys on the spectrum analyzer:

A message will be dlsplayed ‘warning that an improper bandwidth is selected. Disregard the
message and press CONTINUE..

Record the quasi-peak reading dispiayed below the signal on the spectrum analyzer screen
in Table 1-39, under the Measured CW Amplitude for 8 kHz,

9 XHz Pulse RF Signal Setup

20.

Press RECALL 1 on the pulse generator. Set the pulse generator to the following
conditions: :

Use the key to change the sign of the value entered on the puise generator.

. Press RECALL 1 on the synthesizer/level generator. Set the synthesizer/level generator

amplitude to the required amplitude value for the 9 kHz filter recorded in Table 1-38 by
pressing m (enter the Required Amplitude for § kHz), (ZdEm).

" on the spectrum analyzer.

A message w111 be displayed warmng that an improper bandwidth is selected. Disregard the
message and press CDNTINUE

. Record the marker amplitude reading in Table 1-39 as the Measured 100 Hz Amplitude

for 9 kHz. Record the marker amplitude reading in Table 1-40 as the Measured Relative
Equivalent Level of Pulse for Band B, 100 Hz Repetition Frequency.

. et the PERIOD to 1 ms on the pulse generator. On the spectrum analyzex, press

% (s0 that PK is underlined), then press (SGLSWe).

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Puise for Band B, 1000 Hz Repetition Frequency.

. Set the PERIOD to 50 ms on the pulse generator. Press on the spectrum analyzer.

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Band B, 20 Hz Repetition Frequency.

. Set the PERIOD to 100 ms on the pulse generator. Press on the spectrum

analyzer.
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CISPR Pulse Response

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Band B, 10 Hz Repetition Frequency.

. Set‘ the ‘PERIOD to 500 rns on the pulse generator. On the spectrum analyeer press

29,

“X10"TN ‘OFF: so that ON is underlined, then press (SGLSWF).

Record the marker emphtude readmg in Table 1-40 as the Meesured Relatiire Eq'uivelent.
Level of Pulse for Band B, 2 Hz Repetition Frequency. - ' '

. Set the PERIOD to 980 ms on the pulse generator. Press on the spectrum

analyzer.

‘Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent

Level of Pulse for Band B, 1 Hz Repetition Frequency..

Press TRIG on the pulse generator. Press (SGL swP) on the spectrurm a.nalyzer Let the
spectrum analyzer sweep 3 divisions then press MAN on the pulse generator. Record the
Marker reading for Isolated Pulse Measurement for Band B in Table 1- 40.

Continue with “CW Measurement for 120 kHz EM] Bandwidth.”

CW Measurement 'fer 120 kHz EMI Bendwidth

30.
31.
32.
33.

Press RECALL 1 on the pulse generator.
Press RECALL 2 on t;he synthesrzer/level generator,

Press (RECALL), INT ! ‘ATE‘_ 1 on the spectrum analyzer.

On the spectrum analyzer, press the following keys:

WO TG Ty

m Gusat Peak: RETURK: 'AUTO MKR! 120 ‘kHz" ENT BW; cunrrm

. Record the reading dlsplayed below srgnal on the spectrum analyzer screen in Table 1-39

under the Measured CW Amplitude for 120 kHz.

120 kHz Pulse RF Signal Setup

35.

36.

Set the pulse generator to the following conditions:

Press RECALL 1 on the synthesizer/level generator. Set the synthesizer/level generator
amplitude to the required amplitude value for the 120 kHz filter recorded in Table 1-38

by pressing , (enter the Required Amplitude value for the 120 kHz EMI
bandwidth),

A

MKR? on the spectrum ana]yzer

. Record the marker readmg in Table 1-32 as the Measured 100 Hz Amphtude for the

120 klz EMI bandwidth. Record the marker amphtude reading in Table 1-40 as the -
Measured Reiative nquivaient Level of Fulse for Dands C and o, 100 iz Repedition .. ..
Frequency. '
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28, CISPR Pulse Response

R

. Set PERIOD to 1 ms on the pulse generator. Press MARK RM PR (50 that PK is
underlined), on the spectrum analyzer,

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 1000 Hz Repetition Frequency.

Set the PERIOD to 50 ms on the pulse generator. Press ﬁzyiow:qﬁwﬁm@; 50 that ON is

underlined on the spectrum analyzer. Press on the spectrum analyzer.

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 20 Hz Repetition Frequency.

. Set PERIOD to 100 ms on the pulse generator. Press on the spectrum analyzer.

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 10 Hz Repetition Frequency.

. Set the PERIOD to 500 ms on the pulse generator. Press on the spectrum
anaiyzer

Record the marker ampiituds reading in Table 1-40 25 the Measured Ralative Bruivalent
Level of Pulse for Bands C and D, 2 Hz Repetition Frequency.

. Set PERIOD to 980 ms on the pulse generator. Press on the spectrum analyzer.

Becord the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Bands C and D), 1 Hz Repetition Frequency.

. Press on the pulse generator. Press on the spectrum analyzer. Let the
spectrurn analyzer sweep three divisions then press on the pulse generator. Record
the marker reading as the Isolated Pulse for Bands C and D in Table 1-40.

Table 1-38. Input Amplitude Calibration Worksheet

EMI Reference | Amplitnda Required
Bandwidth] Amplitnde| Offset Awmplitade
ar 50 MHz

- 9 kHz 0.06
120 kHz 5.42

200 Hz - (.40

Table 1-39. Quasi-Peak Detector Reference Accuracy Worksheet

EMI Meassured Measared Errox
Bandwidth CW Amplitude
Amplitude

25 Hz 100 Hz
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. CISPR Pulse Response.
. Enter the Measured value for the Band B 100 Hz Repetition Frequency as the Reference
value for all the Repetition Frequencies listed for Band B.

. Enter the Measured value for the Bands C and D 100 Hz Repetition Frequeney as the
Reference value for all the Repetition Frequencies listed for Bands C and D,

. Calculate the Amplitude Error for each of the frequencies listed in Table 1- 40 usmg the
following formula;

Measured - Reference = Error

47. Record these calculated values in the performance verification test record as indicated in
Table 1-40,

If you are testing a spectrurn analyzer equipped with Option 130 continue with “Additional
Steps for Option 130.”

Performance test “CISPR Pulse Response” is now complete for all other spectrum analyzers.

Additional Steps for Option 130

CW Measurement for 200 Hz EMI Bandwidth
48, Press RECALL 1 on the pulse generator.
49. Press RECALL 2 on the synthesizer/level generator.

50. Press on the spectrum, then wait for the preset routine to finish. Press the
following spectrum analyze:' keys :

A message w111 be dlsplayed warnmg that an improper bandwidth is selected. Disregard the
message and press

Note that this rontine will take 1 to 2 minutes to execute.

. Record the quasi-peak reading displayed below the signal on the spectrum analyzer screen
in Table 1-39, under the Measured CW Amplitude for 200 Hz.

200 Hz Pulse RF Signal Setup

52, Press RECALL 1 on the pulse generator, Set the pulse generator to the following
conditions:

Use the (223 key to change the s 3:" of Lh\—, value enterad on the pulse ganerason

. Press RECALL 1 on the synthesizer/level generator. Set the synthesizer/level generator
amplitude to the required amplitude value for the 200 Hz filter recorded in Table 1-38 by

pressing , (enter the Required Arplitude for 200 Hz), -
MA ‘ mh on the spectrum analyzer,
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28, CISPR Pulse Response

A message will be displayed warning that an improper bandwidth is selected. Disregard the
message and press GONTINUE

Note that this routine will take 1 to 2 minutes to execute.

. Reédrd the marker araplitude reading in Table 1-39 as the Measured 100 Hz Amplitude
for 200 Hz, Record the marker amplitude reading in Table 1-40 as the Measured Relative
Equivalent Level of Pulse for Band A, 25 Hz Repetition Frequency.

. Set the PERIOD to 10 ms on the pulse generator. On the spectrum analyzer, press
MARKER  NORM PK: (so that PK is underlined), then (S6L SWP).

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Band A, 100 Hz Repetition Frequency.

. Set the PERIOD to 16.7 ms on the pulse generator. Press on the spectrum
analyzer.

Record the marker amplitude reading in Table 1-40 25 the Measured Relative Equivalent
Level of Pulse for Band A, 60 Hz Repetition Frequency.

. Set the PERIOD to 100 ms on the pulse generator. Press on the spectrum
analyzer.

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent,
Level of Pulse for Band A, 10 Hz Repetition Irequency.

. Set the PERIOD to 200 ms on the pulse generator. Press on the spectrum
analyzer. ‘

Record the marker amplitude reading in Table 1-40 as the Measured Relative Eguivalent
Level of Pulse for Band A, 5 Hz Repetition Frequency.

. Set the PERIOD to 500 ms on the pulse generator. On the spectrum analyzer, press
QP;X10:ON:0FF; so that ON is underlined, then press (SGL SWE).

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Band A, 2 Hz Repetition Frequency.

. Set the PERIOD to 980 ms on the pulse generator. Press on the spectrum
analyzer.

Record the marker amplitude reading in Table 1-40 as the Measured Relative Equivalent
Level of Pulse for Band A, 1 Hz Repetition Frequency.

. Press on the pulse generator. Press on the spectrum analyzer. Let the
spectrum analyzer sweep 3 divisions then press on the pulse generator. Record the
Marker reading for Isolated Pulse Measurement for Band A in Table 1-40.
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28, CISPR Pulse Response
.Table 1-40. Quasi-Peak Dei:ectur Accuracy

Repetition Frequency

Relative Equivalent Level of Pulse
Band B (# kHz EMI BW)

Measured

Reference

TR Entry| Li;n.it

(Error)

20

10

2

1
[anlated puise

(dBuV)

(dBuV)

28-1 | +4.5+1.0
0 (Ref)

—6.5 £1.0

28-2
28-3
284 [-100 %16
28-5 |[-20.5£2.0

28-¢ [-22.5x20

28-7

| =25.5 £2.0

R.e'petltion Frequency

1

Relative Equivalent Level of Pulse

Bands Cand D (120 k

Hz EMI BW)

Measured

(dBuV)

Reference

(ABuV)

TR Entry Limit

{(Error)

1

Isolated pulse

28-8 +8.0 £1.0

28-8 0 (Ref)
28-10 0.0 £1.0
28-11 {-14.0+15
28-12 | -26.0£2.0
28-13 | =28.5 £2.0

28-14 | -31.5&L2.0

Repetition Frequency

Eelative Equivalent Level of Pulse

Band A (200 Hz EMI BW)

Reference

(dBuV)

TR Eniry

{Error)

Izolated puise

28-15 | +4.0L10

28-16 | +3.0 £1.0
28-17 0 {Ref)
28-18 | —4.0 £1.0
28-189 | —7.5+1.5
28-20 |=13.0 £2.0°

28-21 |-17.0 +2.0

2§-22 |-19.0£2.0
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29, Gate Delay Accuracy and Gate Length Accuracy

29. Gate Delay Accuracy and Gate Length Accuracy
This procedure is only for spectrum analyzers equipped with Option 105.

The method used for measuring the gate length times is determined by the length of the gate.
Shorter gate-length times are measured with an oscilloscope, and longer gate-length times are
measured with a counter,

For shorter gate-length times, the output signal of a pulse generator is used to trigger the
gate circuitry. To measure the gate delay, At markers are used. There is often up to 1 ps

of jitter due to the 1 us resolution of the gate delay clock. The “define measure” featuxe

of the oscilloscope is used to measure and caleulate the average length of the gate output
automatically.

For longer gate-length times, a counter is used to measure the time period from the rising edge
of the gate output to its falling edge. Because the gate-length time is equivalent to the clock
accuracy of the spectrum analyzer, the gate-length time is compared to the specification for
clock accuracy.

There are no relaied adjusiments for this procedurs,

Equipment Required

Universal councer

Pulse/function generator

Digitizing oscilloscope

Cable, BNC, 120 em (48 in) (four required)
Adapter, BNC tee (m) (£) () (two required)

DIGITIZING
OSCILLOBCOPE
" e, W

= LN | VERSAL
PULSE /FUNCT LON i moaoa g COUNTER

GENERATOR RS

FEE)

7 =5 000000000 O

(Y
SEEAE 8RR noan
8¢ oo @

QUTRYT 4 INPUT  tMI2

GATE
oot

- [~1=1=1 =)
g SESE2

[ufm]=
O ==582
6:'51: 2

(™) eoe

=]
omE O
=0 2@ g ace O

SPECTRUM AMALYZER

Figure 1-37. Gate Delay and Gate Length Test Secup
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29. Gate Delay Accuracy and Gate Length Accuracy

Proceduare

To determine small gate delay and gate length (jitter-term)
1, Cbnnect the equipment as shown in Figure 1-37.

2, Press on the spectrum analyzer, then wait for the preset routine to finish, Set the
spectrum analyzer by pressing the following keys:

) 2880

. Activate the square wave output on the function generator.
. Set the pulse/function generator controls as follows:

. Press the following keys on the oscilloscope:

‘ )
TIMEBASE

highlight ] .
set V/div to 1 V and offset to 2 V
highlight .l
sat V/divto 1 Vand offsetto 3V
-
DIS
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29, Gate Delay Accuracy and Gate Length Accuracy

6. Press on the oscilloscope. Wait for the trace to fill in, then press the
following keys:

@z .

a‘EEa. _.E.l«..‘,fsa;uwm.m

r a¥ markers
l

!
i

i~ Al markers

o

1

|

E .

: : ; ~ start marker

g' ‘: ; -1, G300 u
; -

n
sy

I
¥
1
i

i o
i i |
-! ' {
.l. ;

| i % ' 3 g % stop marker
-2,50000 us 0.00000 & 2,50000 ugl[- 0, 0N

500 ns/div
stop marker: 0,00000 s
gtart marker: -1,63000us
delta t: 1.63000us
1/delta t: 613, 497kh
Figure 1-38. Oscilloscope Display of Minimum and Maximum Gate Delay Values

To record the minimum and maximum gate delay values

. On the oscilloscope, press & xer. Use the knob to position the start marker on the
right edge of the upper {race on the oscilloscope display. Figure 1-38 shows position for
maximum gate delay,

_ Record the At value of the start marker reading as the MIN Gate Delay in. TR Entry 29-1 of
the performance verificarion 1est record, The expected value ie groater than 0.0 us. but less
than 2.0 ps.

. Use the oscilloscope knob to position the start marker on the left edge of the upper trace.

_ Record the At value of the start marker reading as the MAX Gate Delay in TR Entry 29-2 of
the performance verification test record. The expected value is greatey than 0.0 ps, but less
than 2.0 ps.
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29. Gate Delay Accuracy and Gate Length Accuracy

To determine small gate length
I1. Press the following keys on the oscilloscope:
faus) 4

T A ‘ .
BLAEISTIES OIL OB L.ooeveen it highlight ON

12. Read the average +width (4) displayed on the oscilloscope in the bottom right-hand
~ annotation area.

13. Record this value as the 1 us Gate Length value in TR Entry 29-3 of the performance
verification {est record. The 1us gate length minimum width should be greater than 800 ns
and maxirmum width should be less than 1200 gs.

To determine large gate length (clock accuracy termy)

14. Press the following spestrum znalyzer keys:
) &

GWEER) 150 () |

. Set the universal counter controls as follows:

Tl e A—B
GATE TIME delay Inid-range
CHANNEL A : rising edge, de couple, SENSITIVITY mode
CHANNEL B falling edge, de couple, SENSITIVITY mode

COM A
. Adjust LEVEL/SENS on the universal counter for best triggering,

. Record the universal counter readout value as the 65 ms Gate'Length in TR Entry 20-4 of
the performance verification test record. The minimum gate length width should be greater
than 64.92 ms and maximum width should be less than 65.01 ms.
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30. Gate Card Insertion Loss

30. Gate Card Insertion Loss
This procedure is only for spectrum analyzers equipped with Option 105.

Use this procedure to verify that the insertion loss for the Option 105 card is within the
specifications. See the specifications in Chapter 2 for the log and linear scale additional
amplitude error due to Gate-On enabled. The insertion loss is measured as follows:

1. HIGH SWEEP output on the spectrura analyzer is connected to GATE INPUT to provide a
trigger signal for the gate circuitry.

2. The gate is turned off and a marker reading is taken.

3, The gate is then turned on and the synthesizer/level generator amplitude is adjusted to
match the marker reading taken while the gate was off.

The difference between the two synthesizer/level generator readings is the measured insertion
loss of the gate card.

Equipment Required

Synthesizer/level generator
Cable, BNG, 122 cm (48 in) (two required)

Additional Equipment for Option 001
Cable, BNC, 75 {1, 120 ¢m (48 in)

ER/LEVEL

R T

ouTRUT | S SPECTRUM ANALYZER

BNC CABLE

Figure 1-39. Gate Delay and Gate Length Test Setup
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30. Gate Card Insertion Loss

Procedure

To determme the card insertmn loss

1.

Connect the equipment as shown in Figure 1-39,

Option 001 only: Attach the 759 cable to the spectrum analyzer RF input connector rather
than the 50 © cable.) ‘ ‘

. Set the synthesizer/level generator controls as follows:

FREQUENCY
N g i (o) R 0.01 dB
AMPLITUDE

. On the spectrum analyzer, press (PRESET). Wait for preset to complete.

. Press the following spectrum anaivzer kevs:

{FREQUENCY) 50 (MHz)
Gean) 1 (W)
m (Ew) 100 (kFz)

100 (=) CAT F¥ (underline OFF) SR

(EWEED) GATE’ 0N OFF: underline ON)

. Use the step INCR (f) or () key on the synthesizer/level generator to adjust the output

amplitude for 2 gpectrum analyzer MKR A reading of 0.0 £0.05 dB.

. Record the amplitude displayed on the synthesizer/level generator as the Synthesmer/Level

Generator Reading,
Synthesizer/Level Generator Reading

. Subtract the synthesizer/level generator from the previous step from -5.0 dBr. Record the

result as the Gate Card Insertion loss in TR Entry 30-1 of the performance verification test
record. The insertion loss should be between —3.0 dB and +3.0 dB.

For example, if the synthesizer/level generator reading is —4.96 dBm, then the result is
—0.04 dBm as shown below;
" =5.0 dB minus the synthesizer reading is equal to the Gate Card Insertion Loss
(=5.0) = (—4.96) = =0.04 dBm
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Performance Verification Test Record

Table 1-41. Performance Verification Test Record (page ) of 12)

Hewlett-Packard Company
Address: Report No.

Date
{e.g. 10 SEP 1988

Model Hr &5V1E
Seria) No.
Options

Firmware Revision

Cusiemer Teered by

Amblent remperature Relative humidity

Power maing line frequency Hz (nominal)

Test Equipment Used:
Description Trace No. Cal Due Date
Synthesized Sweeper

Synthesizer/Function Generator

Sivnthesizer/Level Generator
AM/FM Signal Generator
Measuring Receiver

Power Meter

RF Power Sensor

High-Sensitivity Power Sensor
Pulse Generator (Option 103)

Microwave Frequency Counter

Universal Frequency Counter

Frequency Standard

Pawer, Splitter

Minimum Loss Adapter
(Options (01 and 011 only)

50 MHz Low Pass Filter

509 Termination

75 Termination
{Options 001 and 011 only)
Mierowave Spectrnu Analyzer
(Options 010 and 011 only)

Notes/Comments:
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Performance Verification Test Record (page 2 of 12)

Hewlett-Packard Company
Model HF 8591E Report No,

| 8arial No. Date

Test Description Resuits Measured Measurement
(TR Entry) Uncertainty

. 10 MHz Reference Accuracy
Frequency Trror
Sertabiiity _150Hz| . (1) £4.2 % 1070

10 MHi Reference Accuracy Frequency Ditor,
for Option 004
5 Minute Warmup Error ~1x% 1077 l {2-1) l +1 % 10771 42,004 x 102

30 Minwte Warmup Error | —1x% 2078 @&y | <1x%107%| x2.002 x 10™°

. Frequency Readont Accursey
and Marker Count Accuracy

Frequency Readout Accuracy Frequency (MHz),
- SPAN

20 Mz 1.42918) (B l) 1.50082

10 MHz 1.48855 2 1.50042

1 MHz 1.4000680 |  (3-3)____ 1.500082

Option 130 only:

20 kHz 1.40000024 (3-1) 1.50000076

Marker Count Accuracy
SPAN

(ONT RES = 10 Hz) 1 MHz 1.48056885 {3-8) 1.50000011

(ONT RES = 100 Hz) 20 MHz 1.4999088 {3-8) 1.5000011

Option 130 enly:

20 kHz 1.48500852 (3-7) 1.50000011

. Noise Sidebands
Suppresaion at 10 kHz [ 2 —60 dBe
Suppression at 20 kHz (¢ ) P —70 dBe
Suppression. at 30 kHz ) —75 dBc

. System Related Sidebands
Sideband Below Simal 0 —85 dBe

Sideband Above Signal 52y —65 dBe

. Frequency Span Readont
Accuracy

EPAN MERA Reading
1800 MHz 1446.00 MHz (8-1) 1554.00 MHz +6.37 MHz
10.10 Mz 7.70 MHz (6-2) £.30 MHz $35.4 kHz
10.00 MHEz 7.80 MHz (8-3) 8.20 ¥MH=z £3.54 kHz
100.00 kHz 78.00 kHz (G-4) £2.00 kHz 354 Hz
95.00KEz | | TAOOKEZ| | (6-5) 52.06 kHz . %354 Hz
10.00 kHz 7.80 kHz|  (8-8) 8.20 kHz +3.54 Hz

Option 130 anly: ‘
1.00 khz 0.7T8kHz{  (87) Q.82 kHz +354 Hz
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Performance Verification Test Record (page 3 of 12)

Hewlett-Packard Company
Model HP 85P1E Report No.

Serial No. Date

Test Description Results Measured Measuremant
{TR Entxry) Uneertainty

7. Resldual FM
@-1) £45.5 Ha
Option 130 anly: (7-2) £3.6 Hz

&, Sweep Time Accuracy
SWEEP TIME MERA Reading

20 ms Bams| (81

100 me 77.0 ms (8-2)

1s 770.0 ms {8-3)

103 7.78 (8-4)

9. Seale Fidelity
Log Mode Cumnulative Error,

dB from Ref Level '

0 0 (Ref) 0 (Ref) 0 (Ref)

-4 —4.34d8| (@1 +3.66 dB =0.08 dB

=58 -3.38 dB (2-2) ~7.62dB +0.08 4B

-22 -12.42 dB (2-3) «11.58 dB £0.06 dB

—16.46 dB o4y . . —15.64 dB +0.06 dB
20 —20.5G 45 {8-5) — —_— ~10.50 48 +0.06 dB
—24 ~2454 dB|  (9-6) _23.46 dB £0.06 dB
—28 -28.58 4B -7 —27.42 dB +0.06 dB
=32 —32.62 dB (- B ) N — —31.38 dB +0.06 dB
=36 -36.66 4B (9-9) =5534 dB +0.06 dB
—40 —40.70 4B (8-10) —30.30 dB +0.06 dB
—-44 -44.74 dB o1y . -43.26 dB +0.06 dB
48 —-48.78 4B (®-12) -47.22 dB +{.06 4B
-52 ~52.82 4B (9-13) ~51.18 4B +0.06 dB
=58 =56.36 dB [1: 23 . R — =56.14 dB +{.06 dB
—60 —60.80 4B 1% 59,10 4B +0.11 dB
—64 —64.24 dB (9-16) « 63,06 4B +0.11 dB
-G8 -88.08 dB ®-17) —687.02 dB +(.1]1 dB
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Performance Verification Test Record (page 4 of 12)

Hewlett-Packard Company
Model HF 85911

‘| Serial No.

Report No.

Date

Test Description

Results Measured
(TR Emniry)

Megsurement
Unecertainty

9. Beale Fidelity (eontinned)
Log Mode
4B from Ref Level
' 0
-q
-8
—-22
=it

Option 130 only:
Log Mode
dB from Ref Level

Incremental Error

(9-18)

0 (Ref)

(9-19)

(8-20)

(9-21)

{8-22)

9-23)

(-24)

(8-25)
(8-26)

(8-27)

9-28)

{9-20)

(9-30)
(8-31)

(8-32)

0 (Ref)
-4.44 dB
~5.48 dB

-12.52 dB
-16.56 dB
—20.680 dB
—-24.64 4B
-28.68 dB
-82.72 4B
-36.76 dB
—40.50 dB
—44.84 dB
-45.88 4B
-52.52 éE
~56.96 dB
~61.00 dB
—86.04 dB
—68.08 dB

(845

(9-23)

Cumulative Error

0 (Ref)

(9-34)

G R —

{9-36)

®-37)
(9-38)
(9-39)
(9-40)
(9-41)
(9-42)
(9-43)

(0-44)

(0-46)

(9-47)

(8-48)

(9-49)

0 (Ref)
+3.56 dB
—7.52 dB

—11.48 dB

—15.44 dB

—19.40 dB

—23.36 dB

—27.32 dB

~31.28 dB

—3524 4B

—39.20 dB

~45.16 dB

—47.12 4B

. =8l.08 di

-55.04 dB
=58.00 dB
—82.96 dB
—G6.02 dB

£0.06 dB
=0.08 dB
+0.06 dB
£0.08 4B
£0.06 dB
=+0.06 4B
=0.06 dB
£0.06 dB
“40.06 4B
£0.06 dB
=+0.06 dB
+0.06 dB
+0.06 dB
=0.06 dB

£0.11

+0.06 dB
+0.06 4B
=0.06 dB
0,06 dB
+0.06 4B
£0.06 dB
+0.06 dB
+0.06 dB
+0.06 dB
£0.06 dB
+0.06 dB
+0.06 dB
+0.06 dB |
£0.06 4B
+0.11 dB
£0.11 4B
£0.11 dB
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Performance Verification Test Record (page 5 of 12)

Hewlett-Packard Company
Model HP BoRIE

Serial No.

Report No.

Date

Test Description

Results Measured
(TR Eniry)

Measurement
Uncertainty

9. Scale Fidellty (continued)
Option 130 only:
Log Mode
dB from Ref Level
1)
-8
-2
wif
~20
w24
28
-32
-38
—40
—44
—-48

—56
—30
Linear Mode
% of Ref Lavel
100,00
70.70
50.00
35.48
25.00
Omption 130 only:
% of Ref Level
100.00
70.70
50.00
36,48
25.00
Log-to-Linear Switching

Option 130 enly:

- Incremental Error,

0 (Ref)
-0.4 ¢B
—0.4dB
=0.4 dB
-0.4 4B
-0.4 dB
-0.4 dB
-0.4 dB
=0.4 4B
=0.4dB
—0.4 dB
—0.4 dB
=04 dB

™o
—w.T

—-0.4 4B
-0.44dB

0 (Rel)
151.50 mV
105.36 mV

72.63 aV
42,46 mV

0 (Ref)
151.59 mV
105.36 mV
72.63 mV
40,46 mV

=I5 488

—-0.26 dB

0 (Ref)
(9-50)
(8-51)
9-52)
o-xm
(2-54)
(0-35)
{9-56)
(9-57)
(9-58)
(9-54)
@80y
(9-81)
(5-62)
(9-63)
(9-64)

0 (Ref)
165.01 mV
115.78 mV

86.05 mV
£2.88 mV

0 (Ref)
165.01 mV
118.78 mV

$6.05 mV
52,88 mV

+0.25 48

+0.25 dB

+£0.06 dB
40.06 dB
=6.06 4B
+0.06 dB
+0.06 dB
+0.06 AB
+0.08 dB
£0.06 dB
£0.06 4B
+0.06 dB
+0.06 dB
+0.06 dB
20,06 dBt
£0.06 dB
+0.11 dB

X1.84 mV
£1.834 mV
+1.84 mV
+1.54 mV

£1.54 mV
+1.84 mV
+1.84 mV
+1.84 mV

+0.05 4B

+0.06 dB
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Performance Verification Test Record (page 6 of 12)

Hewlett-Packard Company
Madel HF 85218 Report No.

Serial No, Date

Test Description Results Measured ‘ Measnrement
(TR Entry) . Uncertainty

10. Reference Level Accuracy
Log Mode
Reference Level (dBmy) . ‘
~20 .. O (Ref)
-10 : +0.40 4B =0.06 dB
0 ~0.50 2B L0.08 41
=30 ' +0.40 dB £0.06 dB
—40 . +0.50 dB +0.08 dB
—50 : ‘ +0.80 4B =0.08 dB
=60 : +1.00 dB £0.12 48
=70 i +1.10dB +0.12 dB
—8&0 : +1.20dB =+=0.12 dB
=80 +1.30 dB +0.12 dB
Linear Mode

Reference Level (dBns)

20 0 (Raf)
=10 (10-10) +{.40 dB +0.0¢ dB
0 (1011} +0.53042% =0.08 dS
~30 : {(10-12) : +0.40 4B £0.06 dB
-40 (10-13) +0.50 dB +0.08 4B
—50 {10-14) +0.80dB +0.08 4B
—80 (10-13%) +1.00 dB +0.12 4B
=70 (10-16) +1.10 dB +0,12 4B
—80 {10-17) +1.20 8B £0.12 dB
—80 {10-18) +1.30 dB +0.12 dB

Option 130 only:
Log Mode
Reference Level (dBin)

20 0 (Ref)

(10-19) +0.40 4B 10.06 dB
(10-20) +0.50 dB £0.06 dB
(10-21) +0.50 dB +0,06 dB
(10-22) +0.50 4B +0.08 dB
(10-23) +0.80 dB 0,08 dB
(10-24) +110dB(.. . X0.124dB
(1021 ‘ 218049 £ningas
(10-26) ‘ +1.30 dB +0.12 dB
(10-27) +1.40 dB 0,12 dB
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Performance Verification Test Record (page 7 of 12)

Hawlett-Packard Company
Model HP 8591E

‘Sexial No.

Report No.

Date

Test Description

Results Measured
(TR Entxy)

Measurement
Uncertainty

10. Reference Level Accuracy

{continued)
Option 130 only:
Linear Mode
Reference Level (dBm)
—20
- 10

n

o
=30
e}
Y
—60
-70
—B0
=20

0 (Ref)

(19-38)
(10-20
(10-30)

(10-31)

(10-32)

(10-33)
(10-34)

(10-35)

(10-34)

0 (Ref)
« (.40 4B
=f.50 4B
+0.50 dB
+0.60 4B
+0.80 4B
+1.10d8
+1.20 4B
+1.30 4B
+1.40 dB

x£0.06 dB
+N.08 48
£0.06 4B
+0.08 dB
+0.08 dB
=0.12 ¢B
+0.12 4B
+0.12 dB
£0.12 dB

11. Absolute Amplitude

Calibration and Reselution
Bandwidth Switching
Uncertsintles

Absolute Amplitude
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3 kHz

1 kHz

9 kHz

10 kHz

30 kHz

100 kHz

120 kHx

300 kHz

1 MHz

3 MHz

Option 130 enly:

3 kHz

300 Hz

200 Hz

100 Hz

30 Hz

=20.15 4B

0 (Ref)
(11-2)
(11-3)
{11-4)

Qs

(11-6)
(L7
(11-8)
11-m

(11-10)

0 (Ref)
(11-11)

(11-12)

(11-13)

{11-34)

~10.85 4B

+0.07/-0.08 dB
+0.07/-0.08 dB
+0.07/-0.08 dB
+0.07/=0.08 dB
+0,07/-0.08 dB
+0.07/-0.08 dB
+0.07/—0.08 dB
+0.07/—-0.08 dB
+0.07/=0.08 4B

+0.07/-0.08 4B
+0.07/—0.08 4o
- 0.07/=0.08 dB
+0.07/=0.08 dB

HP 8591E Spectrum Analyzer

Calibrating 1-14%




Performance Verification Test Record (page 8 of 12)

Hewlett-Packard Company
Model HF 8501E Report No.

‘Herial No, Date

Test Deseription Results Measured : ‘ Measurement
(TR Entry) : Uncertainty

12. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth
8 MHz (12-1) 8.6 MHz +138 kHz

1 MHz (12-2) 1.2 MHz| 46 kHz

300 kHz (12-3) 360 kHz +13.8 kHz

100 kHz (12-4) 120 kHz 44,6 kHz

20 Kz (125 26 kHz £1,38 kU=

. 10 kHz (12-6) 12 kHz +:460 Hz

3 kHz (127 3.6 kHz 138 Hz

1 kHz (12-8) 1.2 kHz +46 Hz

6 dB EMI Bandwidth ‘
9 kHz (12-9 . 10.8 kHz +383 Hz

120 kHz (12-10) : 144 kHz 4,44 kHz

Cpiion 130 only:
300 Hz : {12-11) 860 Hz 136 He

100 Hz (12-12) 120 Hz +12 Hz

30 Hz (12-13) 36 Hz +3.0 Hz

200 Hz (12-14) 240 Hz +24 Hz

13. Calibrator Amplitude
Accuracy

—20.4dBm| (13-1) —19.6 dBm £0.2 4B
Option 001 ondy: +28.55 dBmV {13-2) +29.15 dBmV +0.2 dB

14. Frequency Response
Max Pogitive Response (14-1) +1.5dB| +0.832/=0.35dB

Max Negative Responze (14-2) ‘ +0.38/~0.83 dB
Peak-to-Peak Response (14-3) 2.0dB| -+0.52/=0.33 dB

15. Other Input Related
Spuricus Responses

542.8 MHz (15-1) +1.0 dB

1142.5 MHz (15-2) +1.0 dB

16. Spurious Responses
Sacond Harmonis Distortion (16-1}) +1.86/=2.27 dB

Third Order Intermodulation {16-2) +2.07/«2.42 dB
Distortion

17. Gain Compression

@7 ' 5.5 —p—s0n 2B

Option 130 only: 17-2) ' . +0.21/=0.22 4B
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Performance Verification Test Record (page 9 of 12)

Hewlett-Packard Company
Model HP 5591E Report No.

Serial No. Date

Tast Daseription Results Measuved Measurement
(TR Entry) Uncertainty

18, Displayed Average Noise
Freguneney
400 Mz —-115dBm| «1.15/=-1.25 dB
1 MHz —1154Bm /| +1.15/-1.25 dB
1 MHz to 1.5 GHz =115dBm| +1.15/-1.25dB
1.5GHzZto 1.8 GHz =113 dBm| +1.16/-1.26dB
Option 001 only:

Frequency

1 MHz —63 dBmV| +1.15/-1.26dB

1 MHz to 1.5 GHz -53 dBmV| +1.15/-1.254dB
1.5 GHz to 1.8 GH=z =61 dBmV| +1.16/-1.25 4B

19. Displayed Average Noise for
Option 130

Frequency

400 kHz =130 dBm| +1.15/-1.25dB

1 MHz ~130dBm| +1.16/—1.25dB

1 MHz to 1.6 GHz —-130dBm| +1.15/~1.254dB

1.5 GHz to 1.8 GHz ~128 dBm | +1.15/=1.25 dB
Opiion 001 only:

Frequency

1 MHz —78 dBmV| +1.15/-1.25dB

1 MHz to 1.5 GHz =78 dBmV| «+1.15/=1.25dB

1.5 GHz to 1.8 GHz ~76 dBmV| +1.15/-1.256 dB

20. Residual Responses

150 kHz to 1.8 GHz ~90 dBm | +1.08/=1.15 dB

Option 001 only:

1 MHz w0 1.5 GHz —38 dBmV| +1.08/-1.15dB

21. Residual Responses for
Option 130

150 kHz to 1.8 GHz =80 dBm| +1.08/=1.15dB

Option 001 omly:

1 MHz to 1.8 GHz —58 dBmV] ~+1.08/—1.15 4B
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Performance Verification Test Record (page 10 of 12)

Hewlett-Packard Company )
Model HP 8581E Report No.

Sarial No. i Date

Teat Description ’ : Results Measuread - Measnrement
(TR Entry) ' . Unecertainty

22, Fagt Time Domain Sweeps
Opiion 101 anly:
Amplitude Resolution
SWEEF TIME
18 ma

10 s

1.0 ms
100 us
20 us

23, Absolute Amplitude, Vernien
and Power Sweep Accuracy

Cption 010 ov GII ondy:
‘Absalute Amplitude Accuracy +0.26/-0.26 4B

Positive Vernier Accuracy £0.033 dB
Negative Vernier Accuracy £0.033 4B

Power Sweep Accuracy : £0.033 dB

24, Tracking Generator Level
Flatness

Optiorn 010 only:
Maximurn Flathess
100 kHz  £175dB|  +0.42/—0.45 4B
300 kHz to 5 MHz , +1.75dB| +0.258/-0.25dB
10 MHz to 1800 MHz +1.75d4B| «+0.24/=0.24 4B
Minirum Flatness
100 kHz +0.42/—0.45 dB
300 kHz to 5 MHz +0.28/=0.25 dB
10 MHz to 1500 Miz - 0.24/=0.24 4B
Option 011 only:
Maximum Flatness
1 MHz to 1800 MHz +1.76 dB| +0.18/=0.30 dB
Minimum Flatness
1 MHz to 1800 MHz +0.18/-0.30 dB
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Performance Verification Test Record (page 11

Hewlett-Packard Company
Model HF 8591E

$erial No.

Report No.

Date

Test Description

Results Measured
(TR Entry)

Measnrement
Uncertalnty

25%. Harmonic Spuricous Ouatputs
Option 010 or G11 only:
2nd Harmonic Level
3rd Harmonic Leve!l

+1.56/-1.80 dB
+1.56/—1.80 dB

28. Non-Harmonie Spurious
Outputs
Option 010 or 011 only:

Highest Non-Harmonice
Response Awmplitude

+1.85/—~1.80 dB

27. Tracking Generator
Feedthrough

Cplion Q10 ondy;
Option 011 ovldy:

(87-1)
(27-1)

- 106 d3m
—47.24 dBmV

+1.1%/-1.24 dB
+1.15/=1.24 dB

28. CISFR Pulse Response
Options 103 only:
Relative Level, 8 kHz EMI BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulsa
Relative Level, 120 kHz EMI BW
Repetition Freguency

1000

100

20

10

2

1

Izolated Fulse

Amplitude Eyror

(28-1)

(28-2)

(28-3)
(28-4)

(28-5)

(28-6)

(28-7)

(28-8)

(28-9)

(25-10)

(28-11)
(28-12)

(28-13)

(25-14)

£0.17 dB

0 (Ref)
+0.27 dB
£0.25 dB
+0.23 dB
+0.19 dB
=0.15 dB

£0.17 dB

0 (Ref)
+0.18 dB
+0.18 dB
+0.18 dB
+0.15 dB
+0.17 dB
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Performance Verification Test Record (page 12 of 12)

Hewlett-Packard Company
Model HP 8GR1E

Serial No.

Report No.

. Date

Teat Description

Results Measured
(TR Entry)

Measuvement
Uncertainty

28. CISPR Pulse Response
{(continuad)

Options 103 and 130 only:
Relative Level, Band A
Repetition Frequency
100
60
256
10
B
2
1
Izolated Pulse

Amplitude Error

(28-15)
(28-146)

(28-17)

(28-18)

{28-19)
(28-20)

(28-21)

(28-22) _

+0.24 4B
+0.26 dB

0 (Ref)
=020 35
+0.30 4B
+0.36 4B
+0.28 dB
£0.20 4B

28, Gate Delay Accaracy and’
Gate Length Accuracy

Option 166 only:
Minimum Gate Delay
Maximum Cate Delay
1 us Gate Length
65 ms Gate Length

0.0 us
0.0 us
0.8 ps
64,98 us

2.0 us
2.0 ps
1.2 us
65,01 g

£0.011 ps
+0.011 ps
+0.434 43
40,434 3

A0. Gate Card Insertion Loss
Option 105 oniy:
Gate Card Irwertion Loss

+£0.082 dB
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Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 8501E spectrum analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first, then followed by the characteristics,

General General specifications and characteristics,

Frequency Frequency-relaied specifications and characteristics.
Amplitude Amplitude-related specifications and characteristics,
Option Option-related specifications and characteristics.
Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

m 3pecifications describe warranted performance over the temperature range 0 °C to +55 °C
(unless otherwise noted). The spectrura analyzer will meet its specifications after 2 hours
of storage at a constant temperature, within the operating temperature range, 30 minutes
after the spectrum analyzer is turned on and after the CAL frequency, and CAL amplitude
routines have been run.

a Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Charactenistics are specifically identified.

m Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

s Nominal Value indicates the expected, but not warranted, value of the parameter.

HP BS581E Spoctrum Analyzer Spacifications and Characteristica
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General Specifications

All specifications apply over 0 °C to +55 °C, The analyzer will meet its specifications after 2
hours of storage at a constant temperature, within the operating temperature range, 30 minutes
after the analyzer is turned on and after CAL FREQ and CAL AMPTD have been run,

Temperatura Range ‘
Operating 0*Cto +65°C
Storage ~40°Cto +75°C

EMI Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 11/18%0 Group 1 Class A,

[ Andtble Noise | <375 aBA pressure and <5.0 Bels power
{(ISODPT7779)

Power Requirements
ON (LINE 1) : 90 to 182 V rms, 47 to 440 Hz

198 to 264 V yms, 47 to 66 Hz
Power consuraption <500 VA; <180 W
Standby (LINE 0) Power consumption <5 W
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Frequency Specifications

Frequency Specifications

Frequency Range
fon
75 ) (Option 001)

2 kHz to 1.8 GHz
1 MHz to 1.8 GHz

Frequency Reference
Aging
Settablility
Temperature Stability

£2 % 107 % year
=05 % 1078
+5 % 10™¢

Precision Frequency Reference (Option 004)
Aving
Setrability
Temperatiure Stability

1 ¥ 1077 fvear
£1 % 10°F
2l % 108

Frequency Readont Accnracy
(Start, Stop, Center, Marker)

={frequency readout x frequency reference error* -
span accuracy + 1% of span + 20% of EBW + 100 Hz)I

* frequency reference error ~ (aging rate x period of time zince adjustment + initial achievable accuracy +

temperature stability). See "Frequency Characteristics.”

% See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Au':u':u.r:ﬂ.m‘,-y+
Frequency Span < 10 MHz

Fraquency Span »>10 MHz

Counter Resolution
Frequency Span < 10 MHz
Frequency Span = 10 MHz

*(marker frequency x frequency reference error™ +
counter resolution + 100 Hz)

+(marker frequency x frequency reference error*® +
counter resolution + 1 kHz)

Selectable from 10 Hz to 100 kHz
Selectable from 100 Hz to 100 kHz

* frequency reference ervor = (aging rate x period of time since adjustment + initial achievable accuracy and

temperaturd stability). See “Frequency Characteristics.”

t Marker level to dizplayed noise level » 25 4B, RBW > 300 Hz, REW/Span > 0.01. Span < 300 MHz. Widen RES BW
annotation is displayed when RBW < 300 Hz. Reduce SPAN annotation is displayed when RBW/Span < 0.01.

Frequency Span
Range

(Option 130)

Reszolution
Aceuracy
Bpan < 10 MHz
Span > 10 MHz

0 Hz (zero span), 10 kHz to 1.8 GHz
( Hz (zero spany, 1 kHz to 1.8 GHz
Four digits

=2% of span
+3% of span

HP 8591E Spectrum Analyzer
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Fregquency Specifications

Frequendy Sweep Time
Range

Accuracy

20 ma to 1008

20 zs to <20 ms (Option 101)
Sweep Trigder

: 20 ms e 100s
(Option 161) 120 us to 100 s for span = O Hz

L3%
+2%

Free Run, Single, Line, Video, External

Raesolution Bandwidth

(Option 130)
Bandwidth Accuracy
3 dB bandwidths

+20%

1 kHz o 3 MHz, § selectable resolution (3 dB) bandwidths in 1-3-10 sequence.
© ktiz and 120 kHz (6 dB) EMI bandwidths.

Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 4B) EM] bandwidth.

Stability

Noize Sidebande

»10 kHz offset from CW signal

=80 kHz offset from CW signal

530 kHz offset from CW signal
Residual FM

1 kHz RBW, 1 kHz VBW !

30 Hz REW, 30 Hz VBW (Oplion 130)
System-Related Sidebands

=80 kHz offset from CW signal

{1 kHz RBW, 30 Hr VBW and sample detector)
<90 dBe/Hz

«—100 dBc/Hz

< =105 dBe/Hz

<250 Hz pk-pk in 100 ms
<50 Hz pk-pk in 300 ms

<—65 dBc

Calibrator Output Frequency
Accuracy

300 MHz fundamental frequency
Frequency reference error*

* frequency reference error - (aging rate % perfod of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
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Amplitude Specifications

Amplitude Specifications

Amplitude specifications do not apply for Analog+ mode and negative peak detector mode

except as noted in “Amplitude Characteristics.”

Amplitnde Range
50 0
50 @ (Option 180)
Y
75 Q (Options 00! and 130)

—115 dBm to + 30 dBm
—130 dBm to +30 dBm
=63 dBmVY to + 75 dBmV
—78 dBmV to + 75 dBmV

Maximum Safe Input Level

Average Continuous Power
Peal Pulse Power
| de

(Input attenuator >10 d8)
500 75 Q (Option 001)
+30 dBm (1 W) + 76 dBmV (0.4 W)
+30 dBm (1 W) + 75 dBmV (0.4 W)
25 Vae 100 Vde

Gain Compressionz
>10 MHz

%0.5 dB (total power at input mixer* — —10 dBm)

Level + 10 dB.

* Mixer Power Level (dBm) ~ Input Power (dBm) ~ Input Atienuation (dB).
! (Option 130) If RBW < 2300 Hx, this applies only if signal separation » 4 kHz and signal amplitudes < Reference

Displayed Average Noise Level

1 kHz RBW

400 kHz to 1 MH=z

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz
30 Hz RBW (Option I130)

400 kHz to 1 MHz

1 MHz te 1.5 GHz

1.5 GHz to 1.8 GHz

(Input terminated, 0 4B attenuation, 30 Hz VBW, sample
detactor)

50
<-115 dBra
<~115 dBm
<~=113 dBm

75 {1 (Option G0O1)
N/A
<-63 dBmV
<—61 dBmV

«—130 dBm N/A
€—130 dBrm <~78 dBmV
<~128 dBm £-76 dBm¥

Spurious Responses
Second Harmonic Distortion
5 MHz to 1.5 GHz

Third Order Intermodulatrion Distortion
5 MHz to 1.5 GHz

Other Input Related Spurious

«—T0 dRe for —45 dBm tone at input mixer*
< =70 dBe for two —30 dBm tones at input mixer* and
»>50 kHz separation.

=685 dBec at >80 kHz offset, for —20 dBm tone at input
mixer < 1.8 GHz.

* Mixer Power Level (dBm) = Input Powey (dBm) -

Input Attenuation (dB).
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Amplitude Speciflcations

Residual Responses

150 kHz to 1 MHz
1 MHz to 1.8 GHz

{Input terminated and 0 dB attenuation)

50 0 75 0 (Option 001)
< =530 dBm N/A
<80 dBm . < =58 dBmV

Display Range
Log Scale

Linear Scale
Scale Units

0 to =70 dB from reference level is calibrated;

0.1, 0.2, 0.5 dB/division and 1 to 20 dB/division in 1 dB
steps; eight divisions displayed.

eight divisions
dBm, dBmV, dB.V, V, and W

Marker Readout Resolution

Fast Sweep Times for Zero Span
20 us to 20 ms (Opiion 101 or 301)
Frequency < 1 GHz
Frequency > 1 GHz

0.05 4B for log scale
0.08% of reference level for linear scale

0.7% of reference level for linear scale
1.0% of reference leve] for linear scale

Reference Level
Range
Log Scale
Linear Scale

Resolution
Log Scale
Linear Scale

Accuracy

0 4dBm to —568.0 dBm
—60 dBm and below
1 kHz to 3 MHz RBW
30 Hz to 300 Hz RBW (Option 130)

Minirune ampli_tu-:le to maxdmum amplitude**
—99 dBm to maximum amplitude ™™

+0.01 dB
40.12% of reference level

(referenced to ~20 dBm reference level, 16 dB input
attenuation, at a single frequency, in a fixed REW)

£(0.3 dB + .01 x dB from --20 dBm)

(0.6 4B + .01 % 4B from -20 dBm)
(0.7 dB + .01 x dB from =20 dBm)

** See “Amplitude Range.”

Frequency Response

(10 dB input attenuation) ‘
Ahso[ute§ Relative Flatnesst
+1.5dB +1.0 dB

§ Referenced to 300 MHz CAL OUT.

t Referenced to midpeint between highest and lowest frequency response deviations.

Calibrator Output Amplitnde
50 Q
75 Q (Option 001)

=20 dBm x0.4 4B
+28.%5 dB mV £0.4 48
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Option Specifications

Tracking Generator Specifications (Option 010 or 01 1)

All specifications apply over 0 °C to +55 °C. The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and
TRACKING PEAK have been run.

{ Warm-Lip 150 minutes

Cutput Frequency
Range
u § (Oplion DI 160 kHz o 1.5 GHz
76 Q (Omition 011) 1 MHz to 1.8 GHx

Output PFower Level
Range
50 Q (Option 010 0to —70 dBm
Ta & (Oplion G11) +42.8 to —27.2 dBmV

Rasolution 0.1dB
Absolute Acenracy £1.0dB
{at 300 MHz, —~20 dBm, and coupled zource attenuator)
{(Optiom 011 use +28.8 dBmV instoad of —20 dBm)
Vernier
Range 10 apt
Accuracy +=0.75 dB over 10 dB range
(referenced to —20 dBm for coupied source attepuator setting);
(Option O11: reforenced to +28.8 dBMV instead of =20 dBm)
Ontput Attenuator
Range 0 to 60 dB in 10 dB steps
¥ See the Output Accuracy table in *Option Characteristics,”

Output Power Sweep
Range
50 & {Option 010) (~15 dBm to 0 dBm) ~ (Source Atrenvator Setting)
75 {H {Option 011) (+27.8 to 42.5 dBmV) — (Source Attenuator Setting)
Rezolution 0.1 4B
Accuracy (zero span) < 1.5 dB peak-tao-peak

Output Flatness
(referenced ta 300 MHz, 10 dB attenuator)
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Amplitude Specifications

Absolute Amplitude Calibration Uncertatnty?t | 20.15 4B ‘

3T Uncertainty In the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Abzolute amplitude reference settings are: Reference Level —20 dBm; Input
Artenuation 10 dB; Center Frequency 300 MHz; Res BW 5 kHz; Video BW 500 Hz; Scale Linear; Span 50 kHz; Sweep
Time Coupled, Top Graticule (reference level), Corrections ON. '

Input Attenoator
Range 0 to 60 dB, in 10 4B steps

Resolution Bandwidth Switching Uncertainty (At reference level, referenced to § kHz REWY
A kHz to 3 MHz REW +0.4 dB
1 kHz RBW . |+0.6 4B
50 Hx to 300 Hz (Qplion 130) +0.6 dB

|L_1nea.r to Log Switching +0,25 dB at reference level

Display Scale Fidelity
Log Maximum Cumulaﬂve
0 to —70 4B from Reference Level
5 kHz to 3 MHz RBW & (0.3 dB + 0.01 x dB from reference level)
REW < 1 kHz + (0.4 dB + 0.01 x B from reference lavel)

Log Incremental Accuracy
O to —60 dB from Reference Level . +0.4 dB/4 8B

Linear Accuracy +3% of reference level
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Option Specifications

Spurious Qutputs
50 @ (Gption 010) (0 dBm output, 100 kHz to 1.8 GHz)
75 {1 (Option Q11) (+42.8 dBmV output, 1 MHz to 1.5 GHz)
Harmonic Spurs «~85 dBe
Nonharmonic Spurs < =30 dB¢

Dynamic Range
Tracking Generator Feedthrough
50 {1 (Option 0i0) <—1086 dBm
75 0 (Option 077) = =57,24 dBmV

Quasi-Peak Detector Specifications (Option 103)
The Option 103 specifications and characteristics are not valid with Option 001 or 011.
The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

m The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency {(RF) or
continuous wave {CW) signals,

s Amplitude response conforms with Publication 16 of Comité International Spécial des
Perturbations Radioélectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used 10 approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the

reference, plus the reference pulse amplitude accuracy, plus the spectrum gnalyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

Relative Quaxi-Paak Frequency Band
Response to a CISPR Fulze
(dB)
(Option 130)
: 120 kHz EMI BW 9 kHz EMI BW 200 Hx EMI BW
Pulse Repetition 0.03 to 1 GHz .15 to 30 MHz 10 to 150 kHz
Frequency (Hz)
1000 +80+1.0 +4.6 £ 1.0 —
100 0 dB (reference)* 0 dB (reference)” +4.0+ 1.0
60 - - +3.0£ 1.0
26 - — 0dB (refarence)*
20 -0+ 1.0 -8.5 4 1.0 —
10 -140k 1.6 -10.0 % 1.5 4.0+ 1.0
& - - ~7T5x 1.5
2 -26.0 = 2.0 —-20.6 £ 2.0 =186+ 2.0
1 -85+ 20 ' —225£20 =17.0+ 2.0
Izolated Pulze =31.6 & 2.0 —-23.5 4+ 2.0 —19.0 £ 2.0

-v

* Reference pulze amplitude aceuracy relative to a 66 dABuV CW signal is « 1.5 dB. CISPR reference pulse: 0.044
uaVa for 0.03 to 1 GHz, 0.316 uVs for 0.15 to 30 MHz, 13.5 £ 1.5 uVa for 10 to 150 kHz (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Speciﬂcatioﬁs

(Option 105)

GATE DELAY
Range :
Rezolution
ACCUracy
(From GATE TRIGGER INPUT to positive edge of GATE OUTPFUT)

GATE LENGTH
Range

Resolution
Accuracy
{From positive edge to negative edge of GATE OUTPUT)

Additional Amplitude Errord
- Log Scale
Linear Scale

1 us to 65.538 ma3
1 pus
+(1 us + (0.01% x GATE DELAY Readout))!

1 u& to 65.535 ms
1us
(0.2 us +(0.01% x GATE LENGTH Readout))

£0.3 dB
+0.4% of REFERENCE LEVEL

t Upto 1 us jitter due to 1 us resohtion of gate delay clock.
$ With GATE ON enabled and triggered, OW Signal, Peak Detector Mode.
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Frequency Characteristics

Frequency Characteristics

These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance,

Frequency Reference
Initial Achievable Accuracy +0.5 x 10~®
Aging +1.0 x 10~ 7/day

Precision Frequency Reference (Option 664)

Aging 5 x 10~10/day, 7-day average after being powered on for
7 days.

Warm-Up 1 x 10™% after 30 minutes on.
Initial Achievable Accuracy £2.2 x 10~2 after being powered on for 24 hours.

Stability
Drift* (after warmup at stabilized temperature)
Frequency Span <10 MHz, Free Run <2 kHz/minute of sweep time

* Bacause the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal,

Resolution Bandwidth (-3 dB)

Range 1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and
5 MHz. Resolution bandwidths may be selected manually,
or coupled to frequency span.

(Option 180)| Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Shape Synchronously tuned four poles. Approximately Gaussian
shape.

60 dB/3 dB Bandwidth Ratio
Resolution Bandwidth
100 kHz to 3 MHz
30 kHz
3 kHz to 10 kHz
1 kHz

40 dB/3 dB Bandwidth Ratio (Option 130)
Resolution Bandwidth
30 Hz to 300 Hz
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Frequency Characteristics

Video Bandwidth (—3 dB)
Range

(Option 130)

(Option 130}

30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy
+30% and 3 MHz. Video bandwidths may be selected
manually, or coupled to resolution bandwidth and
frequency span.

Adds 1, 8, and 10 Hz bandwidths.

Post detection, single pole low-pass filter used to average
displayed noise.

Bandwidihs below 30 Hz are digital bandwidths with
anti-aliasing filtering.

FET Bandwidth Factors

HANNING UNIFORM

Noise Equivalent Bandwidth!

3 &8 Bandwidtht

Sidelobe Height

Amplitude Uncertainty

Shape Factor (60 dB BW/3 dB BW)

1.5x 1x
1.48x Ix
—-32 dB
1.42 dB

9.1

1 Multiply entry by one-divided-by-sweep time.
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Amplitude Characteristics

Amplitude Characteristics

These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

I_Log Seale Switching Uneertainty lNeglig:ible eITor

Pemeod Tupe Listen (Option 108 or 103) Internal speaker, rear panel earphone jack and front-panel
volume control. Adjustable squelch control mutes the
audio signal to the speaker/earphone jack based on the
level of the demedulated shgnal above 22 kHz. An
uncalibrated demodulated signal is available on the AUX
VIDED OUT connector at the rear punel.

TV Trigger (Options 101 and 103) Triggers sweep of the analyzer after the sync pulse of 2
zelected line of a TV video fiald.

Carrier Level for Trigger Top 60% of linear display
Compatible Formats NTSC, PAL, SECAM

Field Selection Even, odd, non-interlaced
Trigger Pelarity Positive, negative

Line Selection 10 to 1021

Input Attenuation Uncertainty™

Attenuator Setting

~0dB +0.5 dB
10 4B Reference

20 dB +0.5 dB

3048 +0.6 dB

40 dB £0.8 4B

50 dB £1.04B

&0 dB +1.2 dB

* Referenced to 10 dB input attenuator setting from 9 kHz to 1.8 GHz. See the “Specifications” rable under
"Frequency Response.”

Input Attemuator Repeatability
300 MHz +0.03 dB
1.8 GHz +=1.0 dB

BF Input SWR {Attenuator setting 10 to 80 dB)
1.35:1
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Amplitude Characteristics

DYNAMIC RANGE

NOMINAL DYNAMIC RANGE

BEMSITIVITY
., === THIRD QRDER |INTERMOD . ;
T o — SEGQMD QRDER BISTORTION //"

DYNAMIC RANGE

MIXER LEVEL

* Option 130

Dynamic Raﬁge

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

Theze mades do not utilize the full set of internal amplitnde eorrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide ugeful but nonwarranted information
about instyument performance,

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range ‘ Calibrator Outpat
Maximum Safe Input Level

In these modes, the following analyzer specifications are redueed to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurions Responses Linear to Log Switching
Residual Rasponses Digplay Scale Fidelity
Display Range Dispiay Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer speclfieations:
Marker Readout Resolution Fregquency Response

are replaced by the following characteristica.

Marker Remdeont Resolution
(digitizing resolution) -
Log Scale +0.51 dB
Linear Scale
frequency < 1 GHz +0.50% of reference level
frequency > 1 GHz %£1.03% of referance Javel

2-14  Spacificatians and Charactaristics  HP 8531E Spectrum Analyzer




Amplitude Characteristics

Frequency Rasponsc In Analog+ Mode (10 dB input attenuation, for spans < 20 MHz)
Absoluted ' Relative Flatnesat
41,0 dB +1.4 4B

% Referenced to midpoint between highest and lowest frequency response devlations,
Referenced to 300 MHz CAL OUT.

HP 8591E Spectrum Analyzer  Specifications and Characteristics  2.15




Option Characteristics

Tracking Generator Characteristics (Option 010 or 011)

Output Tracking
Dirift (usable in 10 kHz bandwidth after
30-minute warmup) 1 kHz/5 minutes

Spurious Qutputs (>1.5 GHx to 4.0 GHz)
80 (Option 010)
0 dBm output
75 Q (Option 011)
+42.% dBmV, output
Harmonic <« —20 dBe
Nonharmonic «—40 dBe
2121.4 MHz Feedthrough
(Option GI0 «—45 dBm
(Omptiom Gi1) |« +42.8 dBmV

RE Power-Off Residoals
100 kHz to 1.8 GHz (Gption OI0) <=115 dBm
1 MHz te 1.8 GHz (Option 011) <662 dBmV

Cutput Attenuator
Repeatability

Cutput VEWR
0 dB Attenuator
10 dB Attenuator

Dynamic Range (difference between maximam power out
and tracking generator feedthrough)

100 kHz te 1.8 GHz (Option 010) =108 dB
1 MHz to 1.8 GHg (Option 011) =100 dR
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 010
(after CAL TRE GEN in auto-coupled mode)

TG Output Attenuator Relative Absolute Relative Absolute
Power Level Setting Accuracy Acouracy Accuracy Acouracy
' (at 300 MHz (at 300 MHz) {referred to (+0.2 dB/GHz)*
referred to =20 dBm)
=20 dBm) (+0.2 dB/GHz)*
01to -10.9 dBm 0dn £1.25 dB +*2.25 4B *2.75 dB +3.75 dB

=11 to —20.9 dBm 10 4B +0.75 dB +1.75 dB £2.25 4B 43,25 dB

—20 dBm 10 dB 0 dB Reference +1.0dB +1.50 4B +2.50 dB

—21 to ~30.9 dBm 20 dB +1.256dB +2.26 dB +£2.75 dB +3.75 dB

—31 to —40.9 4Bm 30dB +1.35 dB +2.35 dB +3.85dB +3.86 dB

—41 to —50.9 dBm 40 dB +1.55 dB +2.55 dB +3.05 4B +4.05 dB

—-51 to =60.9 dBm 50 dB *1.75 4B £2.75 dB +£3.25 4B +4.25 dB

—€1 to —70 dBm 60 dB +1.95 dB +2.05 dB +3.45 dB +4.45 dB

+ Add 0.2 dB/GHz of tuned frequency to the value in this column for complete accuracy specification
relative 1o frequency.
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Option Characteristics

(after CAL TRK GEN in auto-coupled mode)

TRACKING GENERATOR OUTPUT ACCURACY, Optior 011

TG Qutput
Power Level

Relative Absolute
Ascuracy Accuracy
(at 300 MHz (at 200 MBz)
referred to
+28.8 dBmV)

Attenuator
Setting

Relative
Arcurscy
{referrad to
+28.8 dBmV)
{+0.2 dB/GHz)"

Absolnte
Accuracy
{+0.2 dB/GHz)*

+42.76 to + 3177 dBmV

04B £1.36 4B £2.2548 -

+£2.76 dB

375 dB

+31.76 to +21.77 dBmV

10 4B +£4.76 4B +1.75 4B

£2254B

+3.25 dB

—28.76 dBmV

1048 0 4B Reference L1048

&1.50 dB

+2.50 dB

+21.76 to +11.77 dBmV

2048 +1.25 dB +2.25 dB

+2.75 dB

+3.75 dB

+11.78 to +1.77 dBmV

30 JB +1.35 dB £2.35 4B

+2.853 4B

+3.85 dB

+1.76 to =8.23 dBmV

40 dB +1.55 dB +=2.55 dB

+3.05 dB

+4.05 dB

—8.24 to —18.23 dBmV

50 4B - &1.75 dB +2.75 4B

+3.250 dB

£4.26 dB

=18.24 to =27.23 dBmV

60 dB +1.95 4B +2.95 dB

=345 dB

+4.45 dB

relative to frequency.

* Add 0.2 dR/GH2 of tuned frequency to the value in this cohunn for complete aceuracy specification

QUASI-PEAK DETECTOR CHARACTERISTICS (Qption 103)

Displayed
Total

Quasi-Peak Measurement Range

T0 4B
115 dB

FM DEMODULATION (Option 102, 103, or 301)

Input Level
Zipgnal Level

FM Offzet
Resolution

FM Deviation (FM GAIN)
Resolution

Bandwidth

FM Linearity

(for moedulating frequency < bandwidth/1060)

400 Hz nominal

1 kHz nominal

FM deviation/2

= (=60 dBm + attenuator setting)

0 to =30 dB below reference lavel

= 1% of M deviation + 280 Hz

ko
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