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The HP 8566B Spectrum

Analyzer
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Accurate Measurements
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That Keeps Getting Better

Turbo Speed Option
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Accessories and Options
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Custom  Programming
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Turbo Speed Improvements

Operation

Standard Turbo Speed
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The HP 8566B Microwave

Spectrum Analyzer 
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Today’s HP 8566B Offers
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EMC Measurement

Solutions

Commercial and MIL EM1

Receivers
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Test Systems Tailored to

Your Needs
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Accessories That

Enhance Performance

Millimeter Mixers

Preselected Mixers
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Tracking Sources
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High dynamic range scalar measurement



Microwave Preamplifier
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Specifications
Specifications describe the instrument’s warranted performance
over the 0” to 55” C temperature range (unless otherwise noted), with
autocoupled  operation and preselector  
Characteristics  information about non-warranted
instrument performance.

Frequency

0

Measurement Range 100 Hz to 22  dc-coupled input;
up to 325  with external mixers
Frequency Reference Error

Aging Rate  1 x  and  2.5 x 
Temperature Stability< 7 x   over 0” to 55” C range
Center Frequency 0 Hz to 22 
Center Frequency Readout Accuracy

Spans  n x 5 MHz  of frequency span +
frequency reference error x center frequency  0 Hz)
Spans  n x 5 MHz  of frequency span + n x 100

 + frequency reference error x center frequency)
where n is the harmonic mixing number, depending
on center frequency:

10

20

30

40

50

60

70

80
10 H z 100 Hz 1 10 100 1 10 MHz 100 MHz

Offset Frequency

Fig. 1. Typical spectrum analyzer resolution

Stability
Residual FM (typical) For fundamental mixing 
 50  peak-to-peak, freq. span  5 MHz.

Drift Because analyzer is phase-locked at beginning of
each sweep, drift occurs only during time of one sweep.

n Center Frequency
1 100 Hz to 5.8 
2 5.8 to 12.5 
3 12.5 to 18.6 
4 

(After adjusting freq zero, add 30% of RES BW
setting if error correction is not used.)
Zero Span  (frequency reference error x

Frequency Span Center Frequency Drift’

 100  IO Hz/min of sweeptime
100  MHz  500  of sweeptime

 5  of sweeptime

 Typical, after 1 hr warmup at stabilized temp
COUPLED FUNCTION not required.

center frequency)
Frequency Span
0 Hz, 100 Hz to 22  over IO division CRT horizontal
axis; variable in approximately 1% increments. Two
FULL SPAN keys select spans from 0 to 2.5  and
from 2 to 22 
Frequency Span Readout Accuracy

Spans  n x 5 MHz  % of indicated frequency
separation
Spans  n x 5 MHz  of indicated frequency
separation

Spectral Purity
Noise Sidebands (for frequency span  25 
except 100  offset--and center frequency
from 100 Hz to 5.8
Offset from Carrier Sideband Level
320 Hz -80 
1 -85 
IO -90 
100 -105 dBc/Hz

Start or Stop Frequency Same as center frequency Typical Noise Sideband Performance

Resolution
Resolution Bandwidth 3  bandwidths of IO Hz
to 3 MHz in a  10 sequence. Bandwidth may be
selected manually or coupled to frequency span
(AUTO mode).
3  Bandwidth Accuracy

3 MHz
3  to 1 MHz  0%

 
(30  and 100  bandwidth accuracy figures
apply only with  90% relative humidity,   C.)

60   Bandwidth Selectivity Ratio
100  to 3 MHz  
3  to 30  
30 Hz to 1  
(60  points on IO Hz bandwidth are
separated by  100 Hz.)

Bandwidth Shape
Synchronously tuned, approximately Gaussian

100 Hz 1 10 100 1 MHz

Frequency Offset From Carrier

Fig. 2. Single sideband noise normalized
to 1 Hz BW vs offset from carrier



Fig. 3. Typical analyzer and SSB noise at 5.0  center
frequency. May be limited by average noise level.

Power-Line-Related Sidebands
(for line conditions  in Power Requirements 

Offset Center 
from  6.8 to 12.6 18.6 to

Carrier    12.6  18.6 22 

 Hz -70  - 6 0   

 -75    

    

Typical’

Amplitude

Measurement Range
Measurement range is the total amplitude range over which
the analyzer can measure signal responses. The  value
is determined by sensitivity (10 Hz RBW and 0  RF input
attenuation) and the high value by damage level.

Tuned Frequency Range
Non-preselected
100 Hz to 50 95 to + 30 
50  to 1 MHz 112 to + 30 
1 MHz to 2.5 
Preselected
2.0 to 5.8 
5.8 to 12.5 
12.5 to 18.6 
18.6 to 22 

Displayed Values
Scale (over a  division CRT vertical axis with 0 

reference level at top graticule line)
Calibration

Log  dB/div for 90  display from reference level.
Expanded from reference level:
5 dB/div for 50  display
2 dB/div for 20  display
1 dB/div for 10  display

Linear 10% of ref  when calibrated voltage

Reference Level
Range

Log  to -99.9  or equivalent in  
volts. Readout expandable to   to -119.9 
(-139.9  for  1 kHzRBW)*
Linear 7.07 V to 2.2  full scale. Readout

expandableto 223.6 V to 2.2  (0.22 
for  1  RBW)*

* Maximum total  power not to exceed   damage level

Accuracy
The sum of the following factors determines the accuracy of
the reference level readout. Measurement technique used
after calibration with CAL signal determines applicability of
uncertainty sources. Specifications given with preselector
tracking optimized using MARKER PRESELECTOR PEAK.

With corrected readout (SHIFT W and SHIFT X executed
just prior to measurement), 20” to  C temperature range,
and minimum one hour warmup time.

Calibrator Uncertainty  
Frequency Response (Flatness) Uncertainty
(10  attenuation)

100 Hz to 2.5  
2.0 to 12.5   
12.5 to 20  
20 to 22.0  

Cumulative, 100 Hz to 20 f2.2 
Absolute Amplitude Calibration Uncertainty
The uncertainty of setting the frequency response
curve absolutely when using the internal
CAL signal or other calibration signal in the
100 Hz to 2.5  band (10  input attenuation).

 
Resolution Bandwidth Switching Uncertainty

Referenced to 1 MHz RES BW
 

30 Hz  
 MHz f0.2 

3 MHz f0.2 
Log Scale Switching Uncertainty  

Log Fidelity
Incremental   over 0 to 80  display
Cumulative

  over 0 to 90 
 Hz RBW     over 0 to 90 

  .O  over 0 to 80 
Linear Fidelity   of reference level over top

 divisions of the display
IF Gain Uncertainty Reference to -10 
reference level with 10  input attenuation.

Reference Level
RBW  3 0 to -59.9   0.3 

 
RBW 100 Hz-l 0 to -79.9   0.3 

 
RBW 30 Hz 0 to -79.9   0.3 

-80 to -100   2.0 
RBW 10 Hz 0 to -79.9   1 .O 

-80 to -100   2.0 

9



Log Digitization Uncertainty
10  0.2 

�
5 
2 dB/div
1 dB/div

f O . l  
 0.04 
 0.02 

Linear Digitization Uncertainty     
Error Correction Accuracy (applicable when SHIFT W
and SHIFT X are executed)  0.4 

Reference Line Accuracy Equals the sum of reference
level accuracy plus the scale fidelity between the
reference level and the reference line level.

Dynamic Range
Spurious Responses (signals generated by the
analyzer due to input signals) for signals  
at the input mixer, all harmonic and intermodulation
distortion  70  below input signal.
Second Harmonic Distortion (for mixer levels  -40 

100 Hz to 50 MHz  -70 
50 to 700 MHz  -80 
700 MHz to 2.5  -70 

For mixer levels  -10 
2 to 22  -100 

- 6 0 - 3 0 - 2 0 - 1 0 0

 Level 

Fig. 4. Typical optimum dynamic range

Third Order Intermodulation Distortion
Third Order Intercept 

5 MHz to 5.8 
5.8  to 18.6 
18.6 to 22  + 5  (typical)
2 to 22  for  100 MHz  + 50  (typical)
signal separation

Image, Multiple, and Out-of-Band Responses
Image responses are due to input signals that are two
times the IF frequency above or below the tuned
frequency. Multiple responses are due to input signals
mixing with more than one LO harmonic. Out-of-band
responses are due to input signals outside of the
selected frequency band.

Applied Tuned
Frequency Frequency

O-2.5 2.0-5.8 5.8-12.5 12.5-18.6 18.6-22.0
O-2.5 NA -60  -60  -60 -60 
2.0-5.8     
5.8-l 2.5  -60  -70  -60  -60 
12.5-18.6 - 4 5 d B c     
18.6-22.0 -40  -60  -60  -70 dBc*
*Image Responses: -60  18.6-20.0  -50  20.0-22 

Residual Responses (signals displayed by the analyzer
independent of input signals), 0  input attenuation, no
input signal.

100 Hz to 5.8  -100 dBm*
5.8 to 12.5  -95 
12.5 to 18.6  -85 
18.6 to 22  -80 

*Limited by the appropriate DANL or -100  whichever is greater.
Gain Compression
 1 .O  100 Hz to 22  with  -5  at input mixer

Displayed Average Noise Level (Sensitivity)
0  input attenuation,  Hz RBW

100 Hz to 50  -95 
50  to 1 .O MHz  -112 
1 .O MHz to 2.5  -134 
2.0 to 5.8  -132 
5.8 to 12.5  -125 
12.5 to 18.6 
18.6 to 22  -114 

- 1 4 0  100 Hz             

Fig. 5. Specified average displayed noise level,
100 Hz to 2.5  non-preselected tuning range
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Fig. 6. Specified average displayed noise level,
2.0 to 22  preselected tuning range

Marker

(frequency and amplitude are read out continuously)
Marker Type Frequency Accuracy
Normal same as center frequency accuracy
Delta same as frequency span accuracy

Amplitude Accuracy
Normal same as reference level accuracy +

scale fidelity between the reference
level and marker position

Delta same as frequency response
uncertainty and scale fidelity
between two markers

Sweep Time Accuracy (1  to 1500s full sweep)
 200 second sweep time,  10%
 200 second sweep time,  30%

Inputs
RF Input 100 Hz to 22  precision type-N

female connector, dc-coupled
Maximum Input Level

ac Continuous power:  
from 50 ohm source
Mixer protected by diode limiter,
100 Hz-2.5 
Pulse power:  100 W, 1  pulse width with
 50  input attenuation

(I 0  peak power to input mixer)
 100  damage level

Input Attenuator0 to 70  in   steps

SWR (typical) Tune Frequency
Input 100Hzto 2  to 5.8  to
Attenuation 2.5 5.8 22 

1.2 1.5 1.9
0 dB* 2.3 3.0 3.0

‘when tuned to within  MHz of signal

IF Input
Maximum Input Level

ac +10  continuous power from
50 ohm source

dc 20 V with rise time of  1 

External Sweep Trigger Input (rear panel) Must be
 2.4 V (5 V max), 1 kohm nominal input impedance.

External Frequency Reference Input Must equal
5 MHz  25 Hz or  MHz  Hz, 0 to  
50 ohm nominal input impedance. Analyzer performance
will be degraded unless frequency reference phase noise
and spurious signals are  40  single sideband
(1 Hz) referred to 10 MHz at a 100 Hz to 10  offset.
Quasi-Peak (rear panel; nominal values)

Video Input 0 to 2 V, 139 ohm input impedance
21.4 MHz IF Input Nominally -11  with 10 
input attenuation, 50 ohm input impedance

Calibrator (front panel)
100 MHz  (frequency reference error x 100 MHz)
-10   0.3  50 ohm impedance, nominal

1st LO (front panel)
2.3 to 6.1    
50 ohm impedance, nominal

Sweep and Tune Output (rear panel)
-1  of tuned frequency  (2% + 10 

 kohm impedance, nominal
Display Outputs (typical parameters)

X, Y, and Z outputs for auxiliary CRT displays.
 1 V for full deflection

Z 0 to 1 V intensity modulation, -1 V blank
BLANK TTL level  2.4 V for blanking
Compatible with most oscilloscopes.

Recorder Outputs (typical parameters)
Outputs to drive all current HP X-Y recorders using positive

 or TTL pen uplift.
Horizontal Sweep Output (X-axis)
A voltage proportional to the horizontal sweep of the
frequency sweep generator. 0 V for left edge,  0
V for right edge; 1.7 kohm impedance, nominal.
Video Output (Y-axis)
Detected video output (before A-D conversion)
proportional to vertical deflection of the CRT trace
100  from 0 to 1 V;  475 ohm impedance,
nominal.

 Output (Z-axis)
During sweep, pen down 0 V from  ohm source
During retrace, pen up  V from  kohm source

21.4 MHz Output (rear panel, typical)
21.4 MHz; 50 ohm impedance, nominal: -20  for a signal
at reference level. In log scales, the IF output logarithmically
related to RF input signal; in linear, the output is linearly
related.

Frequency Reference (rear panel, typical)
10.000 MHz, 0  50 ohm output impedance
10 MHz Output (rear panel, typical)
 5  to ohm output impedance

Video Output 0 to 2 V,  10 ohm output impedance

Cathode Ray Tube Post deflection accelerator,
aluminized  phosphor, electrostatic focus and
deflection.
Viewing Area Approximately 9.6 cm vertically
by 11.9 cm horizontally (3.8 in x 4.7 in)
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General Specifications.
Environmental

Temperature
Operation 0” to 55” C
Storage -40” to 75” c
Increased internal temperatures may result if the
rear panel air filters are not cleaned regularly.

Altitude
Operation  4,572 m (15,000 ft)
Storage  15,240 m (50,000 ft)

Power Requirements 50 to 60 Hz; 100,200, 120,220,
or 240 V  -10%); approximately 650 VA (40 VA in
standby). 400 Hz operation with Option 400.
Humidity

Operation Type tested to 95% relative humidity,
25” to 40” C, except as noted in electrical
specifications.

Storage 5% to 90% relative humidity,  to  C
Conducted and radiated interference is within the
requirements of  Part 7 RE02 and
CEO3 (Air Force), and  Publication 11;
VDE 0871 and FTZ 

Warm-Up Time
Operation Requires 30 minute warm-up from cold

start, 0” to 55” C. Internal temperature
equilibrium is reached after 2-hour
warm-up at stable outside temperature.

Frequency Reference (typical)
Frequency reference aging rate attained
after 24 hour warm-up from cold start at
25” C. Frequency is within 1 x  of final
stabilized frequency within 30 minutes.

Weight
Total, net 50 kg (112 lb)
RF section, net 29 kg (65 lb)
IF display section, net 21 kg (47 lb)
RF section, shipping 35 kg (78 lb)
IF display section, shipping 27 kg (60 lb)

Dimensions

(Allow 100 mm, 4 inch
clearance at rear panel
for  cables.

 marked with 
denote with handles.)

‘457.2 mm (18 in.)
 mm (24.7 in)

598.5 mm (23.56 in) 

 5mm (16 75 

BACK

558.8 mm (22 in)

SIDE

Remote Operation

The standard HP 8566B operates on the 
Packard Interface Bus (HP-IB). All analyzer control
settings (with the exception of VIDEO TRIGGER
LEVEL, FOCUS, ALIGN, INTENSITY, FREQ ZERO,
AMPTD CAL, and LINE power) are remotely
programmable. Function values, marker frequency/

 A/B traces may be output; CRT
labels and graphics may be input.

LCL Returns analyzer to local control, if not locked out by
controller.

Service Request
SHIFT r calls an HP-IB request for service.
 Interface Functions

  T6,  SRI,  PPO,  Cl, C2,
C3, C28, E2

Options
All specifications for options are identical to standard
HP 85668 except as noted.

400 Hz Power Line Frequency Operation (Option 400)
Power Line Related Sidebands
(center frequency from 100 Hz to 5.8 

Offset from Carrier Sideband Level
 2 -55 

2  to 5.5 -65 
Power Requirements

Line frequency 400 Hz  line frequency
(50 to 60 Hz operation for
servicing only)

Line voltage 100 to 120 v  -10%)
Operating Temperature Range

400 Hz 0” to 55” c
50 Hz to 60 Hz (service only,
not for extended periods) 0” to  C

12
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