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SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating information
for the HP 8559A Spectrum Analyzer plug-in. It also
provides a brief description of display mainframe
controls. For a detailed description of the display
mainframe, refer to its manual.

3-3. The HP 8559A Spectrum Analyzer plug-in can
be used with either the 180-series display mainframes
or the HP 853A Spectrum Analyzer Display main-
frame.

3-4. DESCRIPTION
3-5. HP 8559A Spectrum Analyzer

3-6. The HP 8559A employs harmonic mixing to
cover a measurement range of 10 MHz to 21 GHz in
six frequency bands. It can display frequency spans
as narrow as 100 kHz, and as wide as 9 GHz (the
latter in full span mode). A five-digit LED readout
indicates the spectrum analyzer center frequency
with a resolution of 1 MHz. The HP 8559A can be
used to measure signals over an amplitude range of
—111 dBmto +30 dBm.

3-7. HP 853A Spectrum Analyzer Display

3-8. The HP 853A Spectrum Analyzer Display is a
large-screen, digital storage display mainframe for
use exclusively with the HP 8559A, 8558B, and
8557A Spectrum Analyzer plug-ins. Digital memory
provides buffer storage for two independent traces,
both of which can be displayed or blanked as
desired. Digital processing also provides push-button
features such as maximum. signal hold, digital aver-
aging, and trace normalization. A conventional ana-
log display mode can also be selected.
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3-10. The HP 853A has limited HP-IB capabilities.
CRT trace and graticule data is dumped directly to a
listen-only HP-IB plotter by pressing two front-panel
push buttons. Contro} settings on the spectrum ana-
lyzer plug-in cannot be monitored via the HP-1B;

however, all digital display functions are program-
mable via a controller, and two lines of annotation
can be displayed on the CRT for labelling purposes
or operator prompting. In addition, controller com-
mands allow transfer of trace data for analysis or
storage.

3-11. CONTROLS, INDICATORS, AND CON-
NECTORS

3-12. Contrel Grouping

-13, The Spectrum Analyzer plug-in and Display

r.ainframe front-panel controls fall into three gen-
eral groups: those that deal with the display, those
that deal with frequency, and those that deal with
amplitude. These controls are shown in Figure 3-1
and accompanied by detailed explanations of their
use.

3-14. Display. The display group consists of:

SWEEP TIME/DIV VIDEO FILTER

SWEEP TRIGGER BASELINE CLIPPER

VERT POSN HORIZONTAL POSI-
TION

VERT GAIN INTENSITY

MANUAL SWEEP FOCUS

HORIZ GAIN (rear TRACE ALIGN

panel of HP 8559A)

3-15. The display group enables the operator to cal-
ibrate the display and to select a variety of scan and
display conditions. However, when the SWEEP
TIME/DIV Control is placed in the AUTO position,
sweep time is controlied by the RESOLUTION BW,
FREQ SPAN/DIYV, and VIDEO FILTER controls.

3-16. Frequency. The frequency group consists
of:

TUNING
FREQUENCY BAND GHz
ALTIF

SIG IDENT
RESOLUTION BW

FREQ SPAN/DIV
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3-17. The frequency group enables the operator to
control how the Spectrum Analyzer displays the fre-
quency domain. The RESOLUTION BW and FREQ
SPAN/DIV controls, when pushed in, are coupled
together, and moving either control moves the other.
When the SWEEP TIME/DIV control is in the
AUTO position, varying the RESOLUTION BW or
the FREQ SPAN/DIV (coupled or uncoupled) will
change the sweep time to maintain calibration. With
the two controls coupled together in the optimum
position, RESOLUTION BW's of 3 MHz to 1 kHz
will be automatically selected as the FREQ SPAN/
DIV is narrowed from F (Full) to 0 (Zero). TUNING
controls coarse and fine (coarse is larger knob) set
the center frequency of the displayed spectrum. RES-
OLUTION BW control determines the resolution of
the signals on the CRT.

3-18. Amplitude.
of:

The amplitude group consists

REFERENCE LEVEL dBm

INPUT ATTEN

REF LEVEL FINE

REF LEVEL CAL

10dB/DIV — 1dB/DIV — LIN (Amplitude Scale)

3-19. The amplitude group enables the operator to
measure signal amplitude in units of either voltage or
dBm.

3-20. OPERATING PRECAUTIONS
3-21. Signal Input

3-22. The HP 8559A Spectrum Analyzer plug-in is
a sensitive measuring instrument. Overloading the
input with too much power, peak voltage, or dc volt-
age will permanently damage the input circuits, Do
not exceed the input levels specified below:

Maximum Input (Damage) Levels

HP 8559A
Total Power:
+20 dBm (0.1W, 2.2 Vrms) with ¢ dB input

attenuation
+30 dBm (I1W, 7.1 Vrms) with =10 dB input
attenuation

decorac(<100Hz: +7.1v

Peak Pulse Power:  + 50 dBm (100W, >10usec
pulse width, 0.01% duty cycle) with =30 dB input
attenuation :
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NOTE

When you are measuring input sig-
nals of unknown power levels, a pre-
liminary instrument setting of =30
dB INPUT ATTEN is recommended.

CAUTION

Although the spectrum analyzer’s ref.
erence level can be set for power lev-
eis up to +60 dBm, the total input
power must not exceed the absolute
maximum limits listed above.

3-23. .Line Power On

3-24. Before connecting the line power cord, make
sure the proper line voltage and line fuse have been
selected for the display mainframe. Failure to set the
ac power input selector on the display mainframe to
correspond with the level of the ac source voltage
could cause damage to the instrument when the
power cord is plugged in.

| WARNING |

The spectrum analyzer and any device
connected to it must be connected to
power line ground. Failure to ensure
proper grounding could result in a
shock hazard to personnel or damage
to the instrument.

3-25. LINE power is switched at the display main-
frame front panel. A safety indicator lights when the
ac power is on. NEVER remove a spectrum analyzer
plug-in from the display mainframe without first
switching the ac LINE power switch to OFF,

3-26. For optimum performance, you should allow
the spectrum analyzer to warm up for at least 30
minutes before using it to make measurements.

3-27. FRONT-PANEL ADJUSTMENT PROCE.
DURE

3-28. The front-panel adjustment procedure adapts
the HP 8559A Spectrum Analyzer plug-in to a par-
ticular display mainframe, and should be performed
daily after instrument warm-up. The step-by-step
adjustment is also an excellent way for new users to
become acquainted with the various spectrum ana-
lyzer controls. Once the procedure is completed, the
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spectrum analyzer is calibrated for absolute ampli-
tude and frequency measurements. Set the controls
as shown in Table 1 before you start the adjustment

procedure.
TABLE1, ADJUSTMENT SETTINGS
Function Setting
Spectrum Analyzer Plug-In
INPUT ATTEN (dB)* 10dB
REFERENCE LEVEL 0dBm
Option 002 +50 dBmV
REF LEVEL FINE 0 dBm
Amplitude Scale LIN
FREQ SPAN/DIV 10 MHz (uncoupled)
RESQLUTION BW 1 MHz (uncoupled)
SWEEP TIME/DIV AUTO
SWEEP TRIGGER FREE RUN
START-CENTER CENTER
(8558B, 85574)
FREQUENCY BAND GHz 01-3
(85594)
TUNING >60 MHz
BASELINE CLIPPER OFF
VIDEOC FILTER OFF
*On older plug-ins, set
OPTIMUM INPUT to
—30 dBm.
HP 853A Spectrum Analyzer
Display
TRACE A WRITE
TRACEB STORE BLANK
DGTL. AVG OFF
INPUT~B-+A OFF
HP 180-Series Display
Mainframe
DISPLAY INT
MAGNIFIER X1
SCALE (1807TR, 182T) OFF
PERSISTENCE (181T/TR) MIN
Display Mode (181T/TR) WRITE

3.29. Display Adjustments — HP 853A Spec-
trum Analyzer Display

1.

Switch LINE power OFF then ON while hold-
ing PLOT GRAT push button depressed to
activate the digital test routines. The “#0” that
appears on the left side of the CRT means digi-
tal test routine #0 is now activated.

OPERATION

Press and release the PLOT GRAT push button
four times to step to digital test routine #4, as
indicated by the “#4” displayed on the left side
of the CRT.

With an adjustment tool, adjust the FOCUS
control as necessary to make the characters on
the CRT as clear as possible.

Adjust the X POSN and Y POSN controls the
align the square trace pattern with the outer-
most CRT graticule lines.

Momentarily pfess the PLOT GRAT and
PLOT TRACE push buttons simultaneously to
exit the digital test routines.

3-30. Display Adjustments— HP 180-Series
Display Mainframe

1.

With an adjustment tool, adjust‘the VERTI-
CAL POSN control to place the CRT trace on
a horizontal graticule line near the CRT center.

Reduce the INTENSITY and set the SWEEP
TIME/DIV control to MAN. Use the MAN
SWEEDP knob to center the CRT dot.

CAUTION

Leaving a dot on the CRT for pro-
longed periods at high intensity can
burn the phosphor.

Adjust FOCUS and ASTIG controls for the
smallest round dot possible.

Reset the SWEEP TIME/DIV contro!l to
AUTO and increase the INTENSITY for an
optimum CRT trace. Adjust the HORIZON-
TAL POSITION control to center the CRT
trace. If the horizontal deflection is not exactly
10 divisions, adjust the HORIZ GAIN control
located on the rear panel of the spectrum ana-
lyzer plug-in,

NOTE

To adjust the HORIZ GAIN, you must
switch the LINE power OFF, then
remove the spectrum analyzer plug-in
from the mainframe.

Adjust TRACE ALIGN so that the CRT trace
is parallel to the horizontal graticule line.
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3-31.

1.

34

Frequency and Amplitude Adjustments

Adjust VERTICAL POSN to align the CRT
trace with the bottom graticule line. -

Center the LO feedthrough (i.e., the “signal” at
0 MHz) on the CRT with the TUNING control.

Narrow the FREQ SPAN/DIV to 200 kHz.
Adjust the REF LEVEL FINE control as neces-
sary to position the signal peak near the top
CRT graticule line.

Center the LO feedthrough again, if necessary,
and adjust the FREQ ZERO to calibrate the
FREQUENCY MHz readout at 00.0 MHz.

Set the FREQ SPAN/DIV control to 1 MHz
and the REF LEVEL FINE control to 0.
Adjust the TUNING control for a FRE-
QUENCY MHez readout of approximately 250
MHz.,

Press the 10 dB/DIV Amplitude Scale push
button, and set the REFERENCE LEVEL con-
trol to —20 dBm (+ 30 dBmV for Option 002
instruments).

7.

10.

11.

12,

MODEL 8558A

Connect the 250 MHz CAL OUTPUT to the
spectrum analyzer input, and center the signal
on the CRT with the TUNING control. The
FREQUENCY MHz readout will indicate 250
MHz +3 MHz.

Press the LIN Amplitude Scale push button.
Adjust the REF LEVEL FINE control to place
the signal peak at the top CRT graticule line.

Press the 10 dB/DIV Amplitude Scale push
button. Adjust VERTICAL GAIN to place the
signal peak at the top CRT graticule line,

Repeat steps 8 and 9 until the signal peak
remains at the top CRT graticule line when the

- Amplitude Scale is alternated between 10 dB/

DIV and LIN.

Set the REF LEVEL FINE control to 0, and the
REFERENCE LEVEL control to —30 dBm
(+20 dBmV for Option 002 instruments).

Press the LIN Amplitude Scale push button,
and adjust REF LEVEL CAL to place the sig-
nal peak at the top CRT graticule line.
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FIGURE 3-1.  HP 8550A/853A CONTROLS, CONNECTORS, AND INDICATORS
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