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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section provides complete operating -

‘instructions for the HP 8556A Spectrum Analyzer
LF Section as used with an 8552 series IF Section
and a 140 series Display Section.

3.3. PANEL FEATURES

3-4. Front panel controls, indicators and connec-
tors are shown and brlefly described in Figure 3-1.
Rear panel controls and connectors are shown and
described in Flgu;e 3-2. For a detailed description
of IF Section and Display Section controls and
indicators, refer to then' manuals,

3-5. OPERATOR’S CHECKS

3-6. Upon receipt of the analyzer, or when any
‘plug-in is changed, perform the operational adjust-
ments listed in Figure 3-2. This procedure corrects
for minor. differences between units and ensures
that the LF Section, IF Section and Dlsplay Sec-
tlon are properly matched

'3-7. OPERATING CONSIDERATIONS

3-8. Front panel controls, indicators and connec-
tors are shown and briefly described in Figure 3-1.
The following mformatlon covers general operatmg
considerations.

3-9. RF Input

3-10."The 8556A has an input impedance of 1
Megohm, shunted by approximately 32 pF, so
compensated oscilloscope probes (see Tabki 1-3)
can be connected directly to INPUT and used for

in-circuit testing. To compensate an oscilloscope.

probe for use with the 85564, use the probe’s BNC
adaptor to connect the probe tip to TRACKING
GEN OUT. Adjust the probe for optimum signal
flatness on the CRT display.

3-11. Use the feedthrough terminations, 50 ohm
and 600 ohm, when the device to be tested must
be termmated in its characteristic impedance (for
example, when measuring dBm). To make a feed-
through termination for some other impedance,
simply connect a' resistor across the analyzer
INPUT (connect the resistor to INPUT ground, not
chassis ground). The value of the resistor should be
equal to the characteristic impedance of the device.

CAUTION

Do not apply more than 10 V rms and
+200 Vdc to INPUT.

3-12. ,Amplitude Ranges

- 3-13. The LOG/LINEAR switch on the IF Section

works in conjunction with the dBm/dBV switch on
the LF Section. With LINEAR selected, the analy-
zer measures voltage. With LOG selected (either 2
dB or 10 dB on the 8552B), the analyzer measures
voltage in dBV (that is, dB referenced to 1 volt) or
power in dBm. The LF Section is calibrated to
measure dBm in 50 or 600 ohms.

v-14. To use 2 dB LOG, first find the signal using

10 dB LOG; display the desired portion of the

signal on the top 16 dB of the CRT display, then
switch to 2 dB LOG. The top of the display, the

LOG REF graticule, remains the same. The —70 dB

graticule line becomes —14 dB (each ma;or division
becomes 2 dB).

NOTE

Do not make any VERTICAL GAIN or
POSITION adjustments-in 2 dB LOG as
the front panel calibration will become
invalid.

3-15. The LOG REF LEVEL control on the IF
Section has three scales (see EQUIPMENT SUP-
PLIED in Section 1): the red scale is used for LF
Section log calibration, the black scale is used for
RF Section log callbratlon and the blue scale is
used for linear calibration on all units. If the IF
Section being used does not have the red scale,
subtract 20 dB from the black scale to obtain the
LOG REF level on the CRT -

3-16. Furst Mixer Balance
3-17. The first mixer m the 8556A is balanced to

‘insure a low level of fl]t‘st Jocal oscillator feed-

through appeaiing on the dlsplay Excessive LO
feedthrough may result / in inaccurate amplitude
calibration and excessive

and INPUT LEVEL set to —60 dBm/dBV, the first
LO feedthrough (zero frequency marker) should be

below —80 dBm. If it is above this level, perform ,‘

the first mixer ba]ance adjustment specnfned below.
. /

y
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3-18. Remove the top cover from the Dlsplay
Section (w1th power off ).

WARNING

Removmg the top cover from the Dlsplay
Section exposes the operator to dangerous
_potentials (up to 7000 volts). |

3-19. Set the analyzer conirols as follows:

FREQUENCY ....... S ... OKHz
BANDWIDTH ...........cccvvnen... 3 kHz
SCANWIDTH .......... e PER DIVISION
PERDIVISION ............c..n.... 10 kHz
INPUTLEVEL .. ............. —60 dBm/dBV
dBm/dBV ..... i e 50 © dBm
BASE LINECLIPPER .................. cew
VIDEOFILTER ...........oonvnnn.. 10 kHz
SCAN TIME PER DIVISION . 5 MILLISECONDS
LOG/LINEAR .................. 10 dB LOG
LOGREFLEVEL ................. —40 dBm
SCANMODE ........covvieanannnnn. INT
SCAN TRIGGER .. ... e, AUTO
POWER ............... e ON
NOTE

This procedure assumes that the analyzer
is calibrated as specified in Figure 3-2 and
has been allowed to warm up at least
one-half hour. ,

3-20. Center the LO feedthrough signal on the
display with the FREQUENCY control.

3-21. Using a non-metallic adjustment tool, alter-
nately adjust C and R MIXER BALANCE
ADJUSTMENTS (available on the LF Section top
cover) to null the LO feedthrough.

3- 22 When the 51gnal is below —80 dBm, turn
power off and replace the top cover.

3-23. OPERATING INSTRUCTIONS

3-24. The following instructions should enable an
operator to make fast, accurate measurements with
the low frequency analyzer To define each instru-
-ment application is beyond the scope of this
manual. For further details, there is a complete
discussion of 8556A apphcatlons in Application
Note 134. This application note is available from
your local HP Sales and Service Office.

3-25. In general operatlon of the Spectrum Analy-
zer may be accomplished through the followmg
steps

a. Set the analyzer to scan the appropriate |

frequency range with the proper resolution.
32 |
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b Adjust the amphtude scale as necessary for
the measurement

¢. Complete the measurement and interpret
the results

3 -26. Settmg the Frequency Scan

3-27. There are three ways to set the frequency
scan on the 8556A. The first is the the 0—10f
mode of operation. When this mode is selected, the
spectrum analyzer scans from ‘‘zero’’ frequency to
a preset upper limit selected by the PER DI-
VISION control. For example, if the PER DI-
VISION control is set to 10 kHz, and the 0—10f
mode is selected, the spectrum analyzer will scan

from 0 to 100 kHz, 10 kHz per division. Scans may

be selected from 20 Hz per division to 20 kHz per
division in a 1, 2, 5 sequence.

3-28. The second way to set the frequency scan is
the PER . DIVISION mode. In this mcde, the
frequency scan is symmetrical about the CENTER
FREQUENCY tuned by the FREQUENCY con-
trol. The CENTER FREQUENCY dial indicates
this frequency in two ranges, 0—30 kHz or 0—300
kHz. The horizontal scale is then selected by the
PER DIVISION setting.

3-29. The third way is the ZERO scan mode. The
spectrum analyzer becomes a fixed-tuned receiver
at the frequency indicated by the CENTER FRE-
QUENCY dial. In this mode, amplitude variations
are displayed versus time on the CRT. o

3-30. Once the proper frequency scan is chosen,
the resolution needed for the particular measure-
ment should be determined. Resolution is mainly a

~ function of the IF bandwidth selected. As nar-

rower IF bandwidths are used, the resolution in-
creases. At the same time, the spectrum analyzer
must be swept at a slower rate. The bandwidth
used should be only as narrow as is necessary for
the particular application. The best procedure is to
select the bandwidth necessary for the desired
resolution, and then slow the scan rate (SCAN
TIME PER DIVISION) until the DISPLAY
UNCAL light is unlit. .

3-31. Adjusting the Amplitude Scale

3-32. Once the desired signals are displayed on the
CRT the amplitude is set to give an optimum
display. The first consideration is how the ampli-
tude is to be measured. The 8556A can measure

“power in dBm (for 50 ohm or 600 ohm systems),

and it can measure voltage on a linear scale or in

-dB referrecl to one volt (dBV) on a log scale.

3-33. If power is the desired parameter, set the
dBm/dBV switch to dBm for the appropriate
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G'UISPI.AY UNCAL: warning light indicates that the
CRT display has become uncalibrated due to incom-
patible settings of SCAN WIDTH, SCAN TIME

PER DIVISION, BANDWIDTH and VIDEO FILTER
controls.

@ FREQUENCY: tunes the CENTER FREQUENCY in
SCAN WIDTH PER DIVISION and ZERO scan
modes. FINE TUNE allows high resolutlon adjust-
ments in narrow scans.

@ zER0 ADJ: calibrates CENTER FREQUENCY dial
for “zero” frequency. |

0300 kHz ADJ: calibrates CENTER FREQUENCY
dial for 300 kHz.

0. BANDWIDTH: selects resoiution bandwidth of the
spectrum analyzer from 10 Hz to 10 kHz ina 1, 3
sequence. (8552A, 50 Hz and 100 Hz to 300 kHz in a

- 1, 3 sequence.)

G AMPL CAL: calibrates display amplitude for abso-
lute voltage and power measurements. '

@ CENTER FREQUENCY: dial indicates the CENTER
- FREQUENCY for SCAN WIDTH PER DIVISION
and ZERO scan modes. Calibrated in 5 kHz incre-
ments for 0—300 kHz range and 500 Hz increments

for 0—30 kHz range.

| QSCAN WIDTH: selects spectrum analyzer frequency
scanning mode. 0—10f repetltlvely tunes the spec-
trum analyzer from ‘‘zero” frequency to ten times

from 0—10 kHz, or 1 kHz per division.) PER
DIVISION mode scans the spectrum analyzer sym-
‘metrically about the CENTER FREQUENCY with a
scan width set by the PER DIVISION control. In the
ZERO scan mode, the analyzer becomes a fixed
frequency receiver at the CENTER FREQUENCY.

GPER DIVISION: selects the CRT horizontal calibra-
tion (frequency scale) in the PER DIVISION and
0—10f frequency scan modes.

@ TRACKING ADJ: tunes the TRACKING GEN oUT
frequency to precisely track the tuning frequency of
. the spectrum analyzer.

0 INPUT LEVEL: adjusms the iinput signal level to the

. input mixer and" mpﬁt preamplifier to maximize

the setting of the PER DIVISION control. (e.g., with
PER DIVISION control set at 1 kHz, scan would be ()

FRONT PANEL FEATURES

dynamic range. This control should be set to agree
. with the signal level read on the CRT.

@TRACKING GEN LEVEL: adjusts the output level
of the tracking signal present at the TRACKING GEN
OUT. When the CAL position is selected, it gives an
output of 100 mV for calibrating the spectrum

. analyzer display. The output can be increased to 3V.

@ RANGE kHz: selects CENTER FREQUENCY dial
range of 0—30 kHz or 0—300 kHz.

INPUT: one megohm uhbalanced input for signals to
be measured. -

@ dBm/dBV: selects log display absolute calibration for
dBV or dBm referred to 50 ohms or 600 ohms. For
correct dBm measurements, an external termination
of the proper impedance must be provided for the
input signals.

@ TRACKING GEN OUT: output signal tracks the

spectrum analyzer tuning frequency. The signal may

- be used for swept frequency response measurements

! or to drive a frequency counter for accurate fre-

. quency measurements. The signal output also serves

to accurately calibrate the display for absolute
amplitude.

m 20 kHz MABKERS:  places crystal controlled
markers with 20 kHz spacing on CRT. These markers
are \accuraie to 0.01%, and are useful for calibrating
the 1]

Yquency axis
CAL 'QUTPUT: —30 dBm, 30 MHz signal used for
calibrating amplitude on other tuning sections
(8553B) 8554L, 8555A).

© ren u\

FT OUTPUT, TRIG/BLANK INPUT: pro-
vides +14 \< pen lift signal for use with X-Y recorders
during retrace in SINGLE and INT SCAN MODES
with VIDEO, LINE, or AUTO SCAN TRIGGER. It
serves as an mput connector for external blanking
signal in the EXT SCAN MODE. When EXT SCAN
.TRIGGER is se‘ected it becomes an input connector
for the external tngger signal.

@ VERTICAL OUTPUT: provides output proportional
to vertical deflection on CRT. Approximately 100
mV per major division with 100 ohm output
impedance.

Figure 3-1. Front Panel Features (1 of 4)

N See foldout, page 3-5, for iilllStrfation )

3.3



Operation

Model 8556 A

FRONT PANEL FEATURES

0 SCAN IN/OUT provides output voltage propor-

tional to CRT horizontal deflection. 0 volts equals
center screen with 1 volt per division (—b to +5V full
screen). Output voltage available in SINGLE, MAN,
and INT SCAN MODES. In EXT SCAN MODE, the
connector is used as-an input for 0 to +8V external
scan signal.

@ DISPLAY ADJUST: these controls adjust the deflec-

tion circuit gain and offset levels to match the IF
section to a particular dlsplay section,

controls set the absolute amplitude calibration of the

@ LOG REF LEVEL - LINEAR SENSITIVITY: " these . ©

CRT display. In the 10 dB LOG or 2 dB LOG modes, -

the sum of the two control settings determines the
LOG REF LEVEL (top graticule line on CRT). In the
LINEAR mode, the product of the two control
settings determines the CRT scale factor in volts per

~ division. A special knob is provided for use with the

8556A. This knob is described under OPERATING
CONSIDERATIONS (paragraph 3-15).

LOG/LINEAR: selects display mode for logarithmic
display with scale factors of 10 dB per division or 2
dB per division or LINEAR display with scale factor
selected by LINEAR SENSITIVITY (2 dB per
division not available with 8552A).

@ SCAN TRIGGER selects synchronizing trigger when

in the INT SCAN MODE.
AUTO: scan free runs.
LINE: scan synchronized to power line frequency.

EXT.: scan initiated by external positive or negative
pulses (2—20V) applied to TRIG/BLANK INPUT.

" VIDEO: scan internal synchronized to envelope of

RF input signal. Signal amplitude of 1.5 divisions
peak-to-peak (min.) required on display section CRT.

@ SCAN MODE: selects scan source.

INT.: analyzer repetitively scanned by internally
. generated ramp; synchronization selected by SCAN
TRIGGER. SCANNING lamp indicates time during

~ which analyzer is being scanned.

'EXT.: scan determined by externally applied O to
+8V signal at SCAN IN/OUT,

MAN:

scan continuously variable across CRT in either direc-

tion. (Not available with 8552A.)

SINGLE: single scan initiated by front panel push-

‘button. SCANNING lamp indicates time during

which analyzer is being scanned.

Imtnates or resets scan when SING LE SCAN MODE is
selected.

SCAN TIME PER DIVISION: selects time required
to scan one major division on CRT display. Control
acts as time base for time domain operation in
ZERO scan.

VIDEQ FILTER: post detection low pass filter for
effective averaging of distributed signals such as noise.
Bandwidths of 10 kHz, 100 Hz, and 10 Hz selectable;
nominal bandwidth 400 kHz in OFF position. (10 Hz
position not available with 8552A.)

€) BASE LINE CLIPPER: allows blanking of the bright

base line area of the CRT for better photography and
improved display of transient phenomena.

0 MANUAL SCAN: controls spectrum analyzer hori-

€ cAL 10V and 1v:

zontal scan in the MAN SCAN MODE. (Not available
on 8552A.)

10V or 1V square wave used to
calibrate time domain plug-ins ONLY.

@ FOCUS: focuses CRT spot for best definition.

@ BEAM FINDER: returns CRT trace to the center of

the screen regardless of deflection potentials with
time domain plug-ins ONLY,

NON STORAGE, CONV: defeats the storage and

variable persistence features of the CRT. Persistence
is that of the standard P31 phosphor.

@ INTENSITY: adjusts the intensity of the trace on

scan determined by MANUAL SCAN control{@

v

the CRT.

CAUTION

Excessive INTENSITY will damage the
CRT storage mesh. Whenever trace
blooming occurs, turn INTENSITY
down. |

ERASE: erases the CRT in the WRITING SPEED

FAST or STD mode of operation. CRT ready to
record immediately after erasure.

34

Figure 3-1. Front Panel Features (2 of 4)
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0.1 sec. to more than 2 minutes in the WRITING
SPEED FAST or STD modes of operation.

@ WRITING SPEED FAST, STD: these controls
select the writing speed of the CRT in the PERSIS-
TENCE mode of operatlon The WRITING SPEED
STD mode is almost always selected for spectrum
analysis applications.

@ STORE TIME: controls the storage time and rela-
tive brightness of the display in the STORE mode
of operation. Storage time more than 2 minutes at
maximum brightness, more than 2 hours at mini-
mum brightness.

@ PERSISTENCE: adjusts the trace fade rate from 0

-FRONT PANEL FEATURES

STORE stores the display on the CRT for ex-
tended viewing or photography. The CRT does not
write in the STORE mode.

POWER: controls power to the mainframe and to
both plug-ins.

@ ASTIG: adjusts the shape of the CRT spof'.“

@ TRACE ALIGN: used to.adjust the CRT trace to

align with the horizontal graticule lines.

@ cRT Graticule with LOG and LIN scales. LoG
REF is the level used to reference the amplitude of

displayed signals in the LOG display mode.
LINEAR display amplitude is referenced from the
baselme

Figure 3-1. Front Panel Features ( 3o0f4)
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OPERATIONAL ADJUSTMENTS

. @) euT POWER

a. Set 115/230 switch .to correspond with avail-
able input voltage. (The instrument is fused for 115

volt, 50/60 Hz operation; if 230 volt power is used,

refer to the Display Section service manual for fuse
replacement procedures.)

b. Connect line power cord to instrument jack and
to a line power outlet.

Q INTENSITY MODULATION
Set INT/EXT switch to INT. (Set to' EXT only if

CRT Z axis is to be externally modulated — normally
only used with 1400 series oscilloscope plug-ins).

€© rocus AND ASTIGMATISM

~ a. Make the following instrument control settings:
RANGE ............coiiiiiiat, 0-300 kHz
FREQUENCY .............coovnenen 150 kHz
FINETUNE .............oivienenn Centered
BANDWIDTH ....................... 10 kHz
SCANWIDTH ................. PER DIVISION
PERDIVISION ...................0h. 20kHz
INPUTLEVEL ................. —20 dBm/dBV
dBm/dBV ...... S dBV
20kHzMARKERS ........ .............. Out
SCAN TIME PER DIVISION ... 5 MILLISECONDS
LOGREFLEVEL ................... —10dBV
Vernier . ......cooviiiiviiiiniiiiiianae ccw
LOG/LINEAR ................... . 10dB LOG
VIDEOFILTER................ e OFF
SCANMODE ...... e e INT
SCANTRIGGER ................... ... AUTO
BASE LINE CLIPPER ......... e ccw
WRITINGSPEED ....................... STD
PERSISTENCE .................c.0vott, MIN
INTENSITY ................ TR 12 o’clock

POWER ...ttt ON
b. Adjust INTENSITY as needed. (Whenever

- blooming occurs on CRT, turn INTENSITY down.)

Set LOG REF LEVEL maximum counterclockwise.
Using the VERTICAL POSITION control, bring the
trace to the —40 dB graticule line.

c. Switch the SCAN MODE to MAN, and use the
MANUAL SCAN to bring the CRT dot to the center
of the screen. Adjust FOCUS and AS'PIG for the

.smallest round dot possible,

it
'
Kl

© TRACE ALIGNMENT

Set SCAN MODE to INT. Adjust TRACE ALIGN to
set the trace parallel to the horizontal graticule lines.

@ HORIZONTAL POSITION AND GAIN.

a. Alternately adjust HORIZONTAL GAIN and
HORIZONTAL POSITION so that the trace just fills
the horizontal graticule line.

b. Using the VERTICAL POSITION control,
bring the trace to the bottom graticule line (ignore
any slight misalignment of the trace).

© VERTICAL POSITION AND GAIN

a. Connect TRACKING GEN OUT to the INPUT
(do NOT use a feedthrough termination). Set the
TRACKING GEN LEVEL to CAL. Set the VIDEO
FILTER to 10 kHz. Use the' LOG REF LEVEL
vernier to set the trace to the —70 dB graticule line at
the center of the CRT. (Adjust AMPL CAL counter-
clockwise, if necessary, to lower trace.)

b. Turn the LOG REF LEVEL clockwise 7 steps
(without moving vernier) while observing the trace.
The trace should move up the CRT in 10 dB steps. If
it does not, adjust VERTICAL GAIN to bring the
trace to the top graticule line.

¢. Turn the LOG REF LEVEL fully counterclock-
wise and repeat steps 6 a. and 6 b. until no further
adjustment is necessary.

@ AMPLITUDE CALIBRATION

a. Set the LOG REF LEVEL to —20 dBV (set
vernier to zero). Adjust AMPL CAL to bring the trace
to the top graticule line at the center of the screen.

b. Set the LOG/LINEAR switch to LINEAR, and
set LINEAR SENSITIVITY to 20 mV per division.
Make any fine adjustment of the AMPL CAL which is
necessary to bring the trace to the fifth gratlcule line

. (5x20mV =100 mV).

© TRACKING ADJUSTMENT

a. Return the LOG/LINEAR switch to 10 dB
LOG. Set the LOG REF LEVEL to —10 dBV, and set
the SCAN WIDTH to ZERO. Reduce the BAND-
WIDTH to 10 Hz (50 Hz on 85562A). Adjust TRACK
ADJ to bring the trace as high as possible on the
screen. '

b. Set the LOG/LINEAR switch to 2 dB LOG (or
LINEAR) and repeat the peaking procedure, then
retumn to 10 dB LOG.

3-6

~ Figure 3-2. Operational Adjustments (1 of 3)
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OPERATIONAL ADJUSTMENTS

© FREQUENCY CALIBRATION

a. Disconnect TRACKING GEN OUT from
INPUT and set the controls as follows:

FREQUENCY ........oiiiiiiiinnennnn 0 kHz
RANGE ....................0.... 0—30kHz
FINETUNE............. eeee e Centered

- BANDWIDTH ............. e eee e 300 Hz
SCANWIDTH ................. PER DIVISION
PERDIVISION ..........covvvrvnnn.. . 1kHz
20kHzMARKERS ...........ccvviinnn, In
SCAN TIME PER DIVISION .. 50 MILLISECONDS
VIDEOFILTER . ........ovviiienennnn. OFF

b. Center LO feedthrough signal, at CENTER
FREQUENCY graticule on the display, with ZERO
ADJ. The dial should be accurately set to 0 kHz.:

NOTE
If using an 8552A IF Section and ZERO
ADJ will not zero the LO feedthrough, see
paragraph 5-30 in Section V1.

‘c. Set RANGE to 0—300 kHz, and slowly tune
FREQUENCY to 300 kHz, counting 20 kHz markers
as they pass the CENTER FREQUENCY graticule on
the display. Center the fifteenth marker (300 kHz) on
the CENTER FREQUENCY graticule.

d. Adjust 300 kHz ADJ so that the dial reads 300

kHz when the fifteenth marker is centered.

e. Repeat steps 9b through 9d until no further
adjustment is necessary.

NOTE -

Some minor readjustment of tracking ad-
justment and frequency calibration con-
trols may be necessary from time to time
for narrowband operation.

Figure 3-2. Operational Adjustments (2 of 3)
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impedance (600 ohms or 50 ohms). The input

should then be terminated with a feedthrough

termination for the impedance selected.

3-34. For voltage measurements, the dBm/dBV
switch can be set to dBV for a log display, or the

LOG/LINEAR switch can be set to LINEAR for a

linear display. If no feedthrough termination is

used, the spectrum analyzer will display the open

cir(:uit voltage. If a feedthrough termination is
used, the volicge displayed will be that developed
across the impedance of the termmatlon |

3-35. The next step is to insure that the spectrum
analyzer is operating linearly. That is, that all

spectral components displayed are present at the

input and not generated in the spectrum analyzer.

This is readily accomplished: reac the amplitude of |

the largest signal on the CRT, and set the INPUT
LEVEL control to the setting nearest this ampli-
tude. For example, if the largest signal on the
display reads—13 dBV, the INPUT LEVEL eontrol
would be set to —10 dBm/dBV

3-36. Now set the LOG REF LEVEL or LINEAR

SENSITIVITY controls to give the desired display.
One convenient way to set the LOG REF LEVEL
is to set. the —10 dBm/dBV position under the
.right hand indicator light. The —60 dBm/dBV
position will then fall under the left hand indicator
light. In this position, setting the INFUT LEVEL
control to the amplitude of the largest signal will
bring that signal to the top of the CRT. This gives
the widest possible display dynamic range for
signals between
dBm/dBV.

3-37. Usmg the Traclgnpg Generator |

3-38. The tracking g@nerator is a flat signal sourre
whose output frequency precisely, tracks the spec-
trum anulyzer’s tuning frequency. This output can
be used as a soi'ree to test devices for frequency
response. A'so, by measuring the frequency of the
tracking generator’s - output with a frequency
counter, the frequency of signals appearing on the
spectrum analyzer display can be precisely deter-
mined.

3-39. Frequency Response Measurements. The fre-

‘quency scan of the spectrum analyzer is set in
much the same way as described under paragraph
3-26. The tracking generator’s output frequency is
determined by the spectrum analyzer’s scan, If a
device is being tested from 0—20 kHz, it is only
necessary to set the spectrum analyzer to scan
0—20 kHz using the 0—10f mode.

3-40. The devnce under test will be connected in
the signal path between the TRACKING GEN
OUT and the INPUT. Some cons1deratxon must be

3-8

—60 dBm/dBV and -—-10

Model 8556 A

given to the input and output impedances of the

“test device. If the device has a 600 ohm input

impedance, the tracking generator can be con-
nected directly to the device. The 50-ohm Tracking
Generator Shunt supplied with the 8556A should
be used between the tracking generator and the
test device for devices with a 50-ohm input impe-
dance.

3-41. The output of the device should be termi-
nated in its characteristic impedance. 50 ohm or
600 ohm devices can be terminated using the
feedthrough terminations, and high impedance
devices can be connected directly to the spectrum
analyzer INPUT (see Figure 3-3). Measure devices -
which have a different impedance by using a sxmple
resistive termination.

3-42. The tracking generator output level is 100
mV (—20 dBV) open circuit in the CAL position.
This amounts to 50 mV (—26 dBV) across 600
ohms. If the 50 ohm shunt is used, the output will
be 4.17 mV or —34.6 dBm into 50 ohms. The
output level increases as TRACKING GEN LEVEL
is turned clockwise from the CAL position.

3-43. System Calibration. The TRACKING GEN
OUT should be connected through any necessary

‘terminations to the spectrum analyzer INPUT. The

TRACKING GEN LEVEL can then be adjusted to
bring the trace to the top graticule line, thus pro-
viding a convenient reference. The lNPUT LEVEL
control should be set to --20 dBm/dBV and the
LOG REF LEVEL set to 9 dBm/dBV for maxi-
mum measurement range on passive devices. {Use
the dBm scale for 50 ohm dev1ces and the dBV
scale for 600 ohm devices.)

3-44. Insert the test device in the circuit, and its -
frequency response will be displayed directly on
the CRT. Insertion loss can be read dlrectly from
the dB scale on the CRT.

3-45. Testing Amplifiers. When measuring ampli-
fier frequency response, some provision must be
made for the gain -of the amplifier to prevent
damage to the spectrum analyzer. A step attenua- =

tor should be added to the test setup to decrease

the tracking generator level by a known amount
(see Figure 3-4).

3-46. Set the attenuator to 0 dB and perform the
calibration procedure described under System Cali-
bration. Then the attenuation should be increased

- by an amount greater than the gain of the amplifier

under test. The gain of the amplifier will be the
sum of the attenuator setting and the dB reading

- from the CRT graticule at any point. (Remember,

this is a negative number on the graticule.) For
example, the spectrum analyzer is calibrated for a
reference at the top of the CRT. Now a test
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: amphfler is mserted and the attenuator is set to 50
graticulc line, the gain is 43 dB (50 dB — 7 dB).

347. Important Consnderatlons When usmg the
~ tracking gemerator for swept response measure-
ments, the spectrum analyzer BANDWIDTH and
- DISPLAY UNCAL light take on somewhat dif-
~ ferent 's1gmf1cance The BANDWIDTP setting
 mainly affects the average noise level and has only
' a secondary effect on resolution. Narrowing the
BANDWIDTH improves dynamic range, but re-
~ quires slower sweep rates. The DISPLAY UNCAL
‘light in most cases will not apply. The best proce-
dure in swept r\esponse measurements is to slow the
scan rate until\the display amplitude remains con-
stant with changes in SCAN TIME PER DIVISION.
At this point, the scan is the proper rate to satisfy
the requn'ements of both the spectrum analyzer
and the device. under test.

|

i
I

3-48. Spurious \‘;résponses are not displayed on the
‘CRT due to the tracking signal source and receiver.
- Therefore, measurements may be made over a

dynamic range limited only by gain compression as |

an -upper limit and system noise as a lower limit.

3-49. Devices, such as fllters which may have
attenuation greater than 100 dB can be measured.
The response can be traced out on the CRT in two
70 dB segments, and the results can be photo-
graphed to give a composite picture.

3-50. Precise Frequency Measurements. It may be’
desired to measure the frequency of a low level

signal which is close to a hlgher level signal. First,

confirm that TRACK ADJ is correctly adjusted'

(see Figure 3-2), then connect a low frequency
counter to the tracking generator’s output. Using
the MANUAL SCAN mode, scan the spectrum
~analyzer until you reach the peak of the signal
response. The frequency displayed on the counter
is the frequency of the signal. Resolution of 1 Hz is
possible using narrow scan widths and bandwidths
on the spectrum analyzer. (The counter gate time
for this resolution is 1 second.)

measurement of points on a frequency response
" curve. Use a high impedance counter and connect
it to the tracking generator’s output on a tee with
the test device (see Figure 3-4). Then manually
scan to a point of interest on the response curve
and read the frequency. This method is useful
when measuring the 3 dB or 6 dB bandwidth of a
filter, discontinuities in a response characteristic,
. or identifying spurious modes on a device.

- 3-10
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. 352. Variable Persistencé and Storége Functions
- dB. If the ampilifier response curve is at the —7 dB :

3-53. With the 141T Display Section the operator
can set trace persistence for a bmght steady trace
that does not flicker, even on the slow sweeps

.required for narrow band anzlysis. The variable

persistence also permits the display of low repeti-
tion rate pulses without fhckermg and, using the
longest persistence, mtermlttent s1gnals can be
captured . and displayed. The- storage capability
allows side-by-side comparis.bn of changing signals.

3-54. Persistence and Intensity. The persistence
and intensity determine how long a written signal
will be visible. Specifically, PERSISTENCE con-
trols the rate at which a signal is erased and

INTENSITY controls the trace brightness as the

signal is written. With a given PERSISTENCE
setting, the actual time of trace visibility can be
increased by greater INTENSITY. Since the PER-
SISTENCE control sets the rate o: erasing a
written signal, it follows that a brighter trace will
require more time to be erased. Conversely, a
display of low intensity will disappear more
rapidly. The same principle applies to a stored
display of high and low intensity. ‘

CAUTION

Excessive INTENSITY will damage the CRT
storage mesh. The INTENSITY setting for
any sweep speed should just eliminate trace
blooming wnth minimum PERSISTENCE set-
ting.

3-55. Storage. The storage controls select the stor-
age mode in which the CRT functions. In ERASE,
STORE and WRITING SPEED are disconnected
and all written signals are removed from ‘the CRT.

The STORE selector disconnects the WRITING

SPEED AND ERASE functions and implements
signal retention at reduced intensity. In the
STORE mode, PERSISTENCE and INTENSITY
have no function.

3-56. ertlng Speed. In the FAST mode, the rate
of erasing a written display is decreased. Sw ‘e the
erasing rate is decreased, the entire screen hecomes
illuminated more rapldly and the display is
obscured. The effective persistence and storage

: | . time are considerably reduced
3-51. This same method may be applied to the -

3-57. Photographic Techniques

- 3-68. ‘I.E‘xcellent. signal' photography is possible

when the Spectrum Analyzer is used with an
oscilloscope camera and when proper techniques
are employed. Both the HP 196B and the 197A

- Oscilloscope. Cameras attach directly to the analy-

zer’'s CRT bezel without adapters. Both cameras
also have an Ultra-Violet light source that causes a
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uniform glow of the CRT phosphor. This gives the

- finished photograph a grey background that con-

" trasts sharply with the white trace and the black
graticule lines. Ultra-Violet illumination is nor-

. mally used only when the CRT is of the non-

)

'‘Operation

storage and fixed persistence type (140T Displ:;y
Section). For a storage or variable persistence CRT

.(141T Display Section), a uniform gray back-

ground is obtained by simply taking the
photograph in STORE rather than in VIEW,

3-11/3-12
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Performance Tests

SECTION v
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section provides instructions for

performance testing the Model 8556A Spectrum

Analyzer LF Section. Front panel checks for
routine inspection are given in Table 4-1. The
performance tests verify that the instrument meets
the specifications listed in Table 1-1. |

4-3. Perform the tests in procedural order with the

test equipment olled for, or with its equivalent.
During the tests, all circuit boards, shields, covers
and attaching hardware must be in place, and the
LF and IF Sections must be installed in the Display
Section. Allow the analyzer to warm up at least
one hour before performing the tests.

44, EQUIPMENT REQUIRED

4-5. Test equioment and . test equipment
accessories for the performance tests (desrgnated
“P” in the ‘“‘use” column) are specified in Tables
1-4 and 1-5. Equipment other than that listed may

be used providing that it meets or exceeds the

minimum specifications listed in the tables.

4-6. OPERATIONAL ADJUSTMENTS

4-7. Before proceeding to the performance tests,
perform the operational adjustments specified in
Figure 3-2 (in Section III). These adjustments
correct for minor differences between units and
ensure that the LF Section, IF Section and Display
Section are properly cahbrated

4-8. FRONT PANEL CHECKS

4-9. The front panel checks provide a quick
method ifur verifying that the LF Section is
operating correctly. After performine the
operational adjustments described in Figure 3-2,
set the analyzer’s controls as specified in Table 4-1

“and perform the checks.

4-10. TEST SEQUENCE

4-11. The performance tests are suitable for
incoming  inspection, troubleshooting, and
preventive maintenance. A test card for recording

data is included at the back of this section.

© 4-12. Perform the tests in the following order:

Ailow analyzer to warm up one hour,

b. Perform operational ad_]ustments listed in
Figure 3-2.

c. Perform front panel checks listed in Table
4-1,

d. Perform the ,performance. tests in the
order given.

4-13. Each test is arranged so that the
specification is written as it appears in Table 1-1.
Next is a description of the test that includes any
special instructions. Each test that requires test

‘equipment has a test setup drawing and a list of

required equipment.
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light

Incrzase SCAN TIME PER DIVISION to 20
MILLISECONDS. a

Model 8556A
Table 4-1. Front Panel Checks
. Function Procedure Result
Calibration 1) Perform operatxonal adjustments specified in 1) Analyzer calibrates
o Section III (Figure 3- 2), then set analyzer as normally.
follows: . |
RANGE ............ e - 0—300 kHz
FREQUENCY ............ e 0 kHz
BANDWIDTH .................. 10 kHz
SCANWIDTH ............PER DIVISION
PER DIVISION ......... e 20 kHz
INPUTLEVEL ............ —30 dBm/dBV
dBm/dBV ................... 6002 dBm
20 kHz MARKERS ................. Out
SCAN TIME PER DIVISION 50 MILLISECONDS
LOG/LINEAR ............... 10 dB LOG
LOG REF LEVEL ......... —20 dBm/dBV
VIDEO FILTER ......... viveeeen.. OFF
SCANMODE ...................... INT
SCAN TRIGGER ............. ... AUTO
BASE LINE 2) Turn BASE LINE CLIPPER full clockwise. 2) At least bottom two
- CLIPPER o | divisions blank on
| ‘ | CRT.
3) Turn BASE LINE CLIPPER full counterclock |
. wise.
Scan 4) Turn SCAN TIME PER DIVISION through its | 4) Scan occurs in all
, range. . positions,
5) Return SCAN TIME PER DIVISION to 50 '
'MILLISECONDS. Center LO feedthrough on
CRT with FREQUENCY.
BANDWIDTH & 6) Reduce SCAN WIDTH PER DIVISION to 20 6) LO feedthrough nar-
SCAN WIDTH "Hz, reducing BANDWIDTH to maintain LO rows as BAND-
PER DIVISION feedthrough about 2 divisions wide. Reduce WIDTH is reduced
SCAN TIME PER DIVISION to keep DIS- and widens as SCAN
PLAY UNCAL lamp unlit; keep signal centered WIDTH PER DI-
with FREQUENCY and FINE TUNE. VISION is reduced.
SCAN WIDTH 7) Set SCAN WIDTH to 0—10f, PER DIVISION 7) LO feedthrough
- 0—10f ‘to 20 kHz, BANDWIDTH to 1 kHz, and SCAN appears at left
TIME PER DIVISION to 50 MILLISFCONDS graticule on CRT.
8) Depress 20 kHz MARKERS switch. 8) Markers appear at
- about every major
DISPLAY UNCAL | 9

9) DISPLAY UNCAL
light illuminates.
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'PERFORMANCE TESTS

4-14. TRACKING GENERATOR AMPLITUDE

SPECIFICA"; I()NS , \
Amplitud: Range: Continuously varlable from 100 mV rms to greater than 3 V rms into an open circuit.

Amplitude Accuracy: With TRACKING GEN LEVEL in CAL posmon output level at 100 kHz is 100 mV
'£0.3 dB into an open circuit. | |

Frequency Response: +0.25 dB, 50 Hz to 300 kHz.

- DESCRIPTION: An AC Voltmeter is used to measure the amplitude range and accuracy and the frequency
response of the trackmg generator “

EQUIPMENT. , o |
ACVoltmeter . . . . . . . . . . . . . ... ... . . .. ... .HP400EL
Frequency Counter . . . . . . . . . . . . .. e e e e e e e HP 5327C
24”BNCCable Assy . . . . . . . « v . v v v v v v . . . . . . HP11086A
'PROCEDURE: |

1. Connect equipruent as shown in Flgure 4 1, connecting AC Voltmeter directly to TRACKING GEN
OUT with 24” BNC cable.

2. . Set analyzer as follows:

RANGE . .\ oo o, B ... . . .. 0—300kHz
CFREQUENCY . . . o o o o e e e e 100 kHz
SCANWIDTH . . . . . .. ... L S ZERO

TRACKINGGENLEVEL . . . . . . . . .. .. ... ...... CAL 100 mV

|

° tee
o- - w0 ,
4 -

SPECTRUM ANALYZER

o
[ ]
3556A - o gmmn
| | . |
______________ )
TRACKING. (STEP 4)
GEN OUT \ S
20"BNC
CABLE ASSY
Figure 4-1. Trccking Generator Test Setup
3. Set voltmeter to measure 100 mV It should read 100 mV +3.5 mV
Amplitude Accuracy 96.5 ___ 103.5mV

‘4. Disconnect BNC cable from voltmeter and connect it to Frequency Counter, Set TRACKING GEN
- LEVEL fully clockwise, and tune FREQUENCY and FINE TUNE for a 50 Hz reading on counter.

4-3
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PERFORMANCE TESTS

4-14. TRACKING GENERATOR AMPLITUDE (cont'd)

5. Set voltmeter to measure 3 volts. Disconnect BNC cable from counter and re-connect it to voitmeter.
Voltmeter should read = 3V: : :

Amplitude Range: 3V

6. Reset TRACKIN G GEN LEVEL to CAL 100 mV, and reset voltmeter to measure 100 mV.,

7. Slowly tune FREQUENCY from 50 Hz (set in step 5) to 300 kHz. Voltmeter should indicate a
| maximum variation of 0.5 dB (£0.25 dB) through entire range:

Frequency Response: 0.5dB

4-15. MARKER ACCURACY
SPECIFICATION: RF markers every 20 kHz accurate to within +0 01%

DESCRIPTION: The tracking generator is peaked to ensure that it is accurately tracking the analyzer
tuning, and a frequency counter is connected to TRACKING GEN OUTPUT. Marker accuracy is tested
using MANUAL SCAN (with 8552B IF Secticn) or ZERO SCAN (with 8552A IF Section) to tune the
analyzer to the markers. | | | | | ‘

FREQUENCY COUNTER

SPECTRUM ANALYZER

85564
] .©©© -t INPUT '
‘o®@ V. __ _J __ J
: TRACKING =TT
GEN OUT
* 0% o '@@@ o1l BNC CABLE

Us ee o= Tigd - ASSY

Figure 4-2. Marker Accuracy Test Setup

EQUIPMENT: |
~ Frequency Counter . . . ... . . . . . .. . .. . . . . . HP5327C
- BNCCable Assembly . . . . . . . .. .. .. .. ..., .. . . HP10503A
Tunmg Tool (or small screwdriver) . . . . . . . . . . . .. - - . HP8710-1010
PROCEDURE: | |

1. Connect equipment as bhown in Figure 4-2, connectmg TRACKING GEN OUT to analyzer INPUT
~ with BNC cable. , .

4-4
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| L | 1 Set analyzer as follows

= T~ -

Model 8556A

DESCRIPTION Internal 20 k 14 m

/
I
: l

o '_’16., scmwmnmccuamv/ ~ St
‘,'VSPECIFICATIONW (R

Wlth 55523 IF Sécum{ RS
’ t‘requency error betWeen any two pomts on tl‘e dlsplay is’ less than +3% of the indicated frequency

'/ s

- . ,,v L I i (’v'
"l X ‘.',’,.-v‘ S o
s ) ./ ' ! .
Lo P o
. "/", !
\

separatlon ;‘ L

A' :
i i

PROCEDURF,, § R

I

RANGE ,) k) ' ’ " ‘ - ‘,"',’{‘"‘,"“;:‘ /- ’I,-“,'://, u’, /q ,/,"‘ ’ ",-" -. . . K .
) I ,-\ e FRE UENCY .’ur:/o nl"::/g" - . -/-- - . ’,-" o e
r e

>BANDWIDTH I R
CSCANWIDTH . .o L L
PER DIVISION - .o vy in Wi .

/ "INPUT LEVEL - R S

. ’3 dF(m/dBV S RO ST LA

" 20 kHz MARKERS -

SCAN TIME PER /DIVI‘BION' St

LOG REF. LEVLL S

LOG /LINEAR

/

FINE TUNE lt‘ < ": ,;{“’v,“:",*_ o ,"-|’ . )"t"‘ - :t'/,./-‘rl,/ V2RI
L]

i 4} VIDEOFILT n L o
,SCAN/MODE N N
/ SCAN TRIGGER / TP
/ ‘/; BASE LINE CLIPPLR N
; 2 Note that a 20 k}-]z marker appears at about eve ry major dmsron on the CRT dnsplay Tune

" . . ‘- _- " ‘u K » n," -\ » . » . CCW

S

Frequencv error’ between any two pomts on the dlSplay is lBoS than *5% of the 1nd1cated frequency

arke s are uoed to test scan w1dth accuracy on the CRT dlsplay

S . ... ... 0—300KHz
.. .7.100 kHz
. e e v v v u'ew ... Centered
o 1kHz
.+ +«+... .. .PERDIVISION
C e e e e e e e oo . 20kHz
. © ...+ .....=20dBm/dBV
O+ § - 1

A .. In

.. oOMILLISFCONDS

10 dB LOG

OFF

o i ... ... .INT
... ... .. . AUTO

e ::).,1..3.. . —10dBV

[

FREQUENCY and ’Fi/NE TUNE to center a marker on the —4 gratlcule line (see Fxgure 4- 3).

I

3 Measure amount of ‘exror in dmsr,ons that the marker devxates from the +4 gratlcule hne. Marker should

appear on the +4 gratmule lme plus or mmus the speufned tolerance (for IF Sectlon bemg used):

,-'1: ‘ : R ' '-/ o

Wlth 8552B IF Sectlon, :t»O a{i major
| Iﬁdxvrs;ons +8 76 4 244 oo

erh 8552A IF Sectmn +0.4 major
dwrsnons" +3 60 . +4.40 -

4 Set BANDWIDTH to 30() Hz, SCAN TIME
" PER DIVISION to 0.1 SECONDS and SCAN
WIDTH: PER DIVISION to 5 kHz.. Turn
FREQU];.NLY ‘and FINE TUNE to center a
marker fon the --4 gratlcule lme ¥

5 Measure amount of error in mvnslons that the
marker deviates from the +4 gratlcule line. .
Marker should appear on the +4 line plus or
mmus the specrfled tolerance

}

Ty

N 106

A .\,, ek
. ‘ REGUENCY

" -4 GRATICULE . r4 GRATICULE
LINE | LINE .

Figure 4-3. Scan Width Accuracy Display

j
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PERFORMANCE TESTS

4-16. SCAN WIDTH ACCURACY (cont'd)

" With 8552B IF Section, + 0.24 major divisions: +3.76 ____+4.24
With 85524 IF Section, +0.4 major divisions: +3.60 ___+4.40

NOTE

If 85566A appears to be out of tolerance re-check scan width accuracy at 160, 220 and
280 kHz. If 8556A scan width accuracy is within tolerance at any frequency, check IF
Section scan time accuracy

4-17. CENTER FREQUENCY ACCURACY

SPECIFICATION: After 1 hour warmup, zero and 300 kHz adjustments, and with the FINE TUNE
centered, the dial indicates the display center frequency within the following specifications:

With 8552B IF Section:
0—30 kHz Range: +500 Hz
0—j300 kHz Range: +3 kHz

With 8552A IF Section: :
0—30 kHz Range: *1 kHz ‘
0—300 kHz Range: +5 kHz

)ESCRIPTION Dial accuracy is tested using internal 20 kHz markers Any error between the CENTER
FREQUENCY dial reading and the marker frequency is measured on the CRT. dlsplay

PROCEDURE:
1. Set analyzer as follows:
RANGE . . ... ... .. .. ..... e e e e 0—300 kHz
FREQUENCY . . . . . . . . . .. e e e e e e e e e 20 kHz
FINETUNE . .. ... ... .... e e e e e e e e . Centered
BANDWIDTH . . . . . .. e e e e e e e e e e e e e . . . . 300Hz
SCANWIDTH . . . . . . .. .. e e e e e e e e PER DIVISION
PERDIVISION . . . . . . . . . . o o o oo e e e e e e 1 kHz
INPUTLEVEL . . . .. .. ... ... .. ...... . . . —20 dBm/dBV
dBm/dBV = . . . . ... 000 L e e e e e e e e e . . dBV
. 20kHzMARKERS . . . . . . . . . .. o 0o In
SCANTIMEPERDIVISION . . . . . ... .. .. .. . .50 MILLISECONDS
LOGREFLEVEL . . . . .. . .. ... ... .. ... ..... —10 dBV
LOG/LINEAR . . . . . . . . . . . . . o o, ~. . 10dB LOG
VIDEO FILTER . . . . . . . . . e e e e e e e e e e e e e e .. OFF
SCANMODE . . . . . . . . . . o o v v o i bt . . .INT
SCANTRIGGER . . . . . . .. e e e e e e e e e e AUTO
BASELINECLIPPER . . . . . . . . . . . .. . . o000 .. cew

2. Using FREQUENCY control, center the dial marker on the CENTER FREQUENCY dial every 20 kHz
from 20 kHz to 300 kHz (for example, 40 kHz, 60 kHz, 80 kHz, etc.). At each 20 kHz point, a 20 kHz
marker should appear at CENTER FREQUENCY gratlcule on the CRT within the tolerance shown
below:

With 8552B IF Sectlon —3 __ +3 divisions
With 8552A IF Section: —5 +3 divisions

4-7




Performance Tests | | Model 85‘56A

PE R»_FORMANCE TESTS - | .

4-17. CENTER FREQUENCY ACCURACY (cont'd)

3. Switch SCAN WIDTH PER DIVISION to 500 Hz, and switch RANGE to 0—30 kHz. Tune
FREQUENCY to 0 kHz and adjust ZERO ADJ to center LO feedthrough on CENTER FREQUENCY
graticule. Then tune FREQUENCY to center the dial marker on the CENTER FREQUENCY dial at 20
kHz. The 20 kHz marker should appear at CENTER FREQUENCY graticule on CRT plus or minus the
specified tolerance (in major divisions):

With 8552B IF Section: —1 ____+1 divisions
With 8552A IF Section: —2 ‘ +2 divisions

418. FREQUENCY RESPONSE

SPECIFICATION: Log: 0.2 dB; Linear: 2.3%.

DESCRIPTION: The tracking generator’s output is calibrated with an AC Voltmeter and used to test the
analyzer’s frequency response. The analyzer (with the tracking generator) is set to 20 Hz (if using an 8552B -
IF Sectlon) or 100 Hz (if using an 8552A IF Section). The analyzer is then tuned slowly to 300 kHz. Any
variations in frequency response are read on a Digital Voltmeter connected to VERTICAL OUTPUT.

[ | ]ronc

ouTtpPuT

FIRST DIGITAL VOLTMETER

AC VOLIMETER

CABLE ASSY m—
SPECTRUM ANALYZER 28" BNC
50 OHM |
85567 FEED THRU | CABLE ASSY
INPUT
i | I et BNC TEE
‘0@ ® e __IsTEP D
: TRACKING Y o 4 BNC
* o0 GEN OUT CABLE ASSY
: '@@@ | cen sHunt
é 00 ) ™
. oo B 2 VERTICAL o
OUTPUT ’
| srpa

SECOND DlGlTAL VOLTMETER S : FREQUENCY COUNTER

J .L " . Jm,ﬂu

CABLE BNC
ASSY ‘ CABLE ASSY

Figure 4-4. Frequency Response.Test Setup-
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4-18. FREQUENCY RESPONSE (cont'd)

EQUIPMENT: Y |
AC Voltmeter . . . . . e e e e e e e e e e e e d e e e e e e HP 4OOEL
Digital Voltmeter (2) . . . . . . . e e e e e e e HP 3480B/3484A Option 042
Frequency Counter . . . . . . . . . .« .« .« i e e e HP 5327C
BNCCable Assy . . . . . . « v v v e e e e e e e e e e e e e e HP 105034
BNC Tee T e e e e e e e e HP 1250-0781
Cable Assy . . . . . « « v v v v v v .. e e e e e e e HP 11001A
cCable Assy . . . . . L L e s e e e e e e HP 11000A
TrackingGenShunt . . . . . . . . . ... .. ... e e e e HP 11660A
50 Ohm Feed Thru Termination . . . . . . . . . . . . ... . . HP 11048B
24” BNC Cable Assy (2) . . . . . . . . . . . .« .. .. . . . HP11086A
Tuning Tool {or small screwdriver) e e e e e e e e e e e e e . HP 8710-1010

1. Connect equipment as shown in Figure 4-4, connecting TRACKING GEN OUT to analyzer INPUT
through the Tracking Gen Shunt, BNC Tee, 24” BNC Cable Assembly, and the 50 Ohm Feed Thru

" Termination. Connect AC Voltmeter to BNC Tee at feed thru with a 24” BNC Cable Assembly; connect
first Digital Voltmeter to DC OUTPUT on rear panel of AC Voltmeter. Connect second Dlgltal Voltmeter
to VERTICAL OUTPUT on IF Section.

2. Set analyzer as follows:
RANGE . . . . . . e e e . 0—30kHz .

FREQUENCY . . . . . .. e e e e e e e e e e e 5 kHz . K.;.f‘i.gf*.‘;,;",,{"’
FINETUNE . . . . . . .. . . .« v, . Centered -
BANDWIDTH . . . . . . . . . . . . . .. . o v v .10Hz(8552B)»/,}.3

| . | 50 Hz (8552A)"
SCANWIDTH . . . . . . .. .. . . .. .. ... e e e e ZERO
INPUTLEVEL , . . . .. .. . . . .. ... .+ ..... —40 dBm/dBv
TRACKINGGENLEVEL . . . .« . . .. . . . . .. 0. . 12 o’clock
20kHzMARKERS . . . . . . . . . . . . o o oo . . Out
SCAN TIMEPER DIVISION . . . . . . e e e e e e e e 5 MILLISECONDS
LOG/LINEAR . . . . . . . . o« . o v o v o v e LINEAR
LINEAR SENSITIVITY . . . . . o v oot . v+ .+ . . 10mV/DIV
VIDEOFILTER . . . . . . . . . . . o o v v o v v o e 100 Hz
SCANMODE . . . . . . . . . .« v v vt v . . . .INT
SCANTRIGGER . . . . . . ... . . . o o o v o oo AUTO
BASE LINE CLIPPER ............. e e e e e e e e e e ccw

3. Using tuning tool or small screwdrlver adjust TRACK ADJ to.peak trace as hlgh as possible on CRT
display. ,

- 4., Disconnect Tracking Gen Shunt from TRACKING GEN OUT and connect Frequency Counter to
TRACKING GEN OUT. Set Frequency Counter to measure 100 Hz. Tune FREQUENCY and FINE
tune down until counter reads 20 Hz (with 8552B) or 100 Hz (with 8552A). Disconnect counter and
re-connect Tracking Gen Shunt to TRACKING GEN OUT.

5. Set AC Voltmeter to measure 30 mV full scale. Set first Digital Volimeter (connected to AC
Voltmeter) to measure 1.000 volts. Adjust TRACKING GEN LEVEL for alloo0v reierence on first
Digital Voltmeter.

6. Set second Digital Voltmeter (con'nected to analyzer VERTICAL OUTPUT) to measure 1,000 volts.
Adjust LINEAR SENSITIVITY for a 700.0 mV reference on second Digital Voltmeter.

49



| Performance Tests = . - | | ' Model 8556A |

PERFORMANCE TESTS

4-18. FREQUENCY RESPONSE (cont'd)

7. Tune FREQUENCY control to frequencies noted below. At each frequency, re-adjust TR ACKING
'~ GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter, then note reading on second Digital
Voltmeter (don’t re-ad]ust LINEAR SENSITIVITY) Second Dlgltal Voltmeter should read 700.0
+16.1 mV.

Frequency Reading
1 kHz > 683.9 716.1 mV
3 kHz. 6839 __716.1 mV
5 kHz ‘ 6839 ___7161mV
10 kHz 683.9 —__716.1 mV
20 kHz | 6839 ____716.1 mV
30 kHz - 683.9 716.1 mV

8. Set RANGE to 0-300 kHz and tune FREQUENCY control to frequenéles noted below. Again, re-adjust
TRACKING GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter. Second Digital Voltmeter
should read 700.0 +16.1 mV.

Frequency Reading
50 kHz | 6839 ____716.1 mV
100 kHz 6839 _____716.1 mV
150 kHz | 683.9 —__716.1 mV
| 200 kHz | 6839 ___.7161mV
250 kHz - 6839 ___716.1 mV
300 kHz ' 6839 ____T161mV

4-19. AVERAGE NOISE LEVEL

SPECIFICATION: Spemfled thh a 600 ohm or less source impedance and INPUT LEVEL at —60
dBm/dBV."

Mode | - 1 kHz IF Bandwidth 10 Hz IF Bandwidth
dBm — 50 Q ~ < —122 dBm (180 nV) . < —142dBm (18 nV)
dBm — 600 Q < —130 dBm (250 nV) < —150 dBm (25 nV)
dBV < —132 dBV (250 nV) < —152 dBV (25 nV)

Linear : ‘ < 400 nV | < 40nV

DESCRIPTION: Average noise level is observed on the analyzer’s calibrated CRT display with no signal
input and the analyzer INPUT terminated in 600 ohms. o

NOTE
The 10 Hz bandwidth speuflcatlon can be checked only when usmg an 8552B IF Section. -
EQUIPMENT: | ' "
600 Ohm Feed Thru Termmatlon C e e e e e e e e v e e e HP 11095A
PROCEDURE:
1. Connect 600 Ohm Feed Thru ’I‘ermmatlon to INP UT. Set the analyzer as follows
RANGE . . . . v i e e e e e e e 0-30 kHz
FREQUENCY . . . . . . . .. s e e e e e e e e e e e e . . . TkHz
FINETUNE . . . . .. e e e e e e e e e e e e Centered

BANDWIDTH . . . . . .. e e e e e e e e e .+« « + .+ :. . .1KkHz
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- 4 19 AVERAGE NOISE LEVEL (cont'd)

‘ SCAN WIDTH . . . . . .. .. .... e e e e e e e e e e e . ZERO
INPUTLEVEL . . . . . . . . . . ... oo, .. -60 dBm/dBV

- 20kHzMARKERS . . .. .. ..... ... S Out -

' SCAN TIME PER DIVISION * . . v . v o e i s e 50 MILLISECONDS
LOG/LINEAR . . . .. . . .. e e e e e e e e e e e e e e LINEAR
LINEAR SENSITIVITY . . . . . . ... .. e e e e e e e 0.1 uV/DIV
Vernier . . . . . . . . o o e e e e e e e e e e e e e e e e e . . CCW.

VIDEOFILTER . . . . ... ..... 10 Hz (w1th 8552B), 100 Hz (with 8552A)
SCANMODE . . . . . . . . o e e e e e e e e e e e e e e INT
SCAN TRIGGER . . . . . e e e e e e e e e e e e e e e e . . . AUTO
BASELINECLIPPER . . . . . . . . . . . . o o e e e e e e e e e ccw

2. Observe average noise level on CRT display. it should be less than 400 nV (the 4 graticule line on the
CRT represents 400 nV). Tune the analyzer to 300 kHz using FREQUENCY and RANGE controls; the
- average noise level should be less than 400 nV throughout the range: \

LINEAR noise lev~l: _400 nV
NOTE
: Average noise level is read at the rnid- -point of the noise on
: , | the CRT dlsplay (see Figure 4-5).

3. Set LOG/LINEAR to 10 dB LOG. In turn, set dBm/dBV switch to' 50 2 dBm, dBV, and 600 £2
dBm; at each setting, tune the analyzer from 7 kHz to 300 kHz and read the average noise level. 1t

' . should be as specified below:
i 50 2 dBm noise levei, < —122dBm: _____ —122 dBm

! dBV noise level, <—132 dBV: —132 dBV
: 600 ©2 dBm noise level, <—130 dBV: —130 dBV

4. If using an 8552B IF Section, set BANDWIDTH to 10 Hz and check average noise level from 100 Hz to
300 kHz in all four modes. It should be as spec1f1ed below:

LINEAR noise level, < 40 nV 40 nV
50 2 dBm noise level, <—142 dBm: —142 dBm..
dBV noise level, <—152 dBV: —152 dBV

600 2 dBm noise level, <—150 dBm:_ —150 dBm

—

~ 3

400 nv-1rg "

AVERAGE
-NOISE
LEVEL

........

CENTER
FAEMENCY:

Figure 4-5. Average Noise Level Display
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PERFORMANCE TESTS . .

4-20. RESIDUAL RESPONSES

| SPECIFICATION (No signal present at INPUT.) With the INPUT LEVEL AT —60 dBm/dBV and the
input terminated with 600 chms or less, all line related residual responses from 0 to 500 Hz are below —120
dBm/dBV All other residual responses are below —130 dBm/dBV. |
DESCRIPTION: Residual responses are signals that appear on the display with no input signal. To measure
them, a reference is selected so that —120 and —130 dBm/dBV are easily determmed and the dlsplay is
searched for signals appearmg ab:>ve this reference.

EQUIPMENT:

50 Ohm Feed Thru Termination . . . . . . . . . . L HP 11048B

1. Connect 50 Ohm Feed Thru Termination to INPUT and set analyzer as follows:

S RANGE . . . . . . e e e e e e e e . 0—30 kHz
FREQUENCY . . . . . . e e e e e e e e e e e e e e e e . . . . 0kHz
FINETUNE . . . . . . . . . . o v v v v v v v ... e e Centered
BANDWIDTH . . . . . .. . . e e e e e e e e e e e e e e 100 Hz
SCANWIDTH . . . . . . e e e e e e e e e e e e PER DIVISION
PER DIVISION . . . . . e e e e e e e e e e e e e e e 100 Hz
INPUTLEVEL . . . . . . . .« .« o v v v v v v . . . . —60dBm/dBV
dBm/dBV . . . .. .. .. .. e e e e e e e e e e e e e e 502 dBm
20 kHz MARKERS . . . . . . . . . . e e e e e e e e e e Out
SCANTIMEPERDIVISION . . . . . . . . . . . .. ... 50 MILLISECONDS
LOG/LINEAR . . . . . . . .. e e e e e e e e e e e e e e 10 dB LOG
LOGREFLEVEL . . .. .. ... .. e e e e e e e . . —80dBm/dBV
Vernier . . . . . . . . . . . . e e e e e e e e e e e e e e CCW
BASE LINECLIPPER . . . . . . . . . . o o e v e o v e e e . CCW
VIDEO FILTER . . . . . e e e e e e e e e e e e e OFF
SCANMODE . . . . . . . . . . . ... e e INT
SCAN TRIGGER . . . . . e e e e e e e e e e e e e e e e e AUTO

NOTE

Instruments that radiate magnetic spurs (such as counters, power. supplies, ctc.) should
not be operating near 8556A during this uest

2. Usmg FREQUENCY and FINE TUNE, tune LO feedthrough (O Hz) to far left gratnwlo line on CRT
dlsplay (see Figure 4-6).

3. Set BANDWIDTH to 10 Hz (w1th 8552B IF Section) or 50 Hz (with 85562A IF Section). Set SCAN |
TIME PER DIVISION to 2 SECONDS.

4. Measure residual responses from the point that the skirt of the LO feedthrough crosses the —40 dB
graticule on the CRT (—120 dBm) to CENTER FREQUENCY graticule (500 Hz). They should be
below —120 dBm:

Line Related Residual Responses: —120 dBm

NOTE

Check that peak of LO feedthrough is below —80 dBm. If it is not, null it (see Section
IIT) and re-check lir« related residual responses.
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4- 20 RESIDUAL RESPONSES (cont’d)
5.

- graticule lme) are below —130 dBm: . /

Check that any resxdual responses from 500 Hz (ChNT aR FREQUENCY graticule) to 1 kHz (far riéht

Residual Responses, 500 Hz to 1 kHz: —__—130 dBm

Set BANDWIDTH to 30 Hz (8552B) or 50 Hz (85522\), SCAN WIDTH PER DIVISION to 2 kHz and
SCAN TIME PER DIVISION to 5 SECONDS. Tune FREQUENCY to 11 kHz. All residual responses
should be below —130 dBm: .

Residual Responses, | kHz to 20 kHz: ___ —130 dBm

Set RANGE to 0—300 kHz and tune FREQUENCY td 30 kHz. Alllresidual responses should be below
—130 dBm:
| ReSIdual Responses, 20 kHz to 40 kHz: —130 dBm
Tune FREQUENCY slowly to 300 kHz. All res1dual responses should be below —130 dBm:
| ~130 ¢3m

Resxdp“nal Responses, 40 kHz to 300.kHz:

!

,

/ 106 NEF
e et e RAREE ha

................ S —
. L0 FEED j I B
= THROUGH | 1
/ .......... -
i bbb oo e o) <= —120 dBm
\ﬂ.—-;; RESIDUAL RESPONSES | |- |
) \ ] % ~130 dBm
, - .
\A v Y.\ \
" ' n
I.H*"‘A“fl“‘~‘1‘“-‘|“;:!‘MA““A"“AZ‘ .J.. ‘ e
FREQUEMCY
0 Hz 500 Hz . 1 kHz

Figure 4-6. Residual Responses Display |
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4 21. SPURIOUS RESPONSES

SPECIFICATION Input signal level < INPUT LEVEL setting: out of band mixing responses, harmonic
and intermodulation distortion products are all more than 70 dB below the input signal level 5 kHz to 300
kHz; 60 dB, 20 Hz to 5 kHz. Third order intermodulation products are more than 70 dB belnw the input

signal level, 5 kHz to 300 kHz w1th signal separation > 300 Hz.

DE%LRIPTION An oscillator, w1th low harmonic distortion, is connected through a bandpass filter, to the
analyzer. Any harmonic distortion due to the analyzer is read on the CRT display. Then mtermodulatlon

distorticn is checked using a two-tone test.

/ OSCILLATOR.
TEST OSCILLATOR

[L(‘Z@ o
3 #0 °q.

6000

600Q
- [ourpur CABLE -
CABLE| BNC ASSY
ASSY L E_‘ '
| "ﬁsrspn
SPECTRUM ANALYZER I FILTER
it ! I SET
8556A o I l_ s [ T
, “ }r" e
Figure 4-7. Spurious Responses Test Setup
" EQUIPMENT: - | .
Test Oscillator . . . . . . . .. e e e e e e .
Oscillator . . . . . . . . |
BNCTee . .. .. ... ......... et . . . . . . . . HP1250-0781
- BNCCable Assy . . . . . . e e e e e e e e e e e e e e e HP 10503A
" Cable ASsy . . .. oa e e e e v « « « . .. . HP11000A
Cable Assy . . . . ... .. e e e e e e e e e e e . .. . . HP11001A
FilterSet . . . . . . . . . .. ... .. .. . .+ . . . . White Model 2640
PROCEDURE

- 1. Connect Oscillator through Fllter Set to analyaer lNPUT as shown in Flgure 4.7,

ouTpUT

'HP 651B
HP 204D

. v ! , i
' Y i Sion
. | AR
4'14 Vv Y e R I
A}

‘
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4-21, SPURIOUS RESPONSES (cont'd)

2. Set analyzer as follows

RANGE . . . . o oo e e e e e e, . .. ... 0-300kHz

FREQUENCY . . ... . . . . o v v e e e e e e e e . . 50 kHz
FINETUNE ... . .. e e e e e e e e e e e e e e e Centered
BANDWIDTH ... . . . . . . e e e e e e e e e e e e e e 100 Hz
SCANWIDTH . . . . . . . . . . . . v o v .. e e e e e e PER DIVISION
PER DIVISION . . . . . . . e e e e e e e e e e e e e . . .. . b00Hz
INPUTLEVEL . .. . . . . .. e e e e e e e e e e e . .—10dBm/dBV \
SdBm/dBV L L L L L e e e e e e e .. ... dBV
20 kHzZMARKERS . . . . . . .. e e e e e e e . e e e Out
~ SCANTIMEPERDIVISION . ... ... ... ... e e 0.5 SECONDS
- LOG/LINEAR . . . . . . . .. ... e e S e e e 10 dB LOG
LOGREFLEVEL . . . . .. e e e e e e e e e e e e e e —10 dBm/dBV
Vernier . 0 . . L e e e e e e e e e e e e e e e e e e e e e e e ccw
BASELINECLIPPER . . . . .. . . . . . ... e e e S e e e e ccw
VIDEO FILTER . . . . . . . . e e e e e e e e e e . . . . .. 100 Hz
SCANMODE . . . . . . . . .. .. ... .. e e e e e . . . .. .INT
SCANTRIGGER . . ... . . .. e e e e e e e e e e e e e e e e AUTO

. .Swm,h Filter Set to 50 kHz filter. Set Oscillator for a 50 kHz, CW signa! at —10 dBV. Center signal on.
" analyzer CRT display with FREQUENCY and FINE TUNE Set signal peak to CRT LOG REF
gratlcule w1th Osc1llator AMPLITUDE vernier.

Tune FREQUENCY to 100 kHz and 150 kHz; at both frequencies all signals on CRT should be below
--70 dB gratlcule line.

Harmonic Distortion: —70 dB

Switch Filter Set to 500 Hz filter. Set SCAN WIDTH to 0—10f, and set Oscillator for a 500 Hz, CW
sigral at —10 dBV. If necessary, set 81gnal peak to CRT LOG REF gratlcule with Oscillator
AMPLITUDE vernier.

Set BANDWIDTH to 30 Hz {with 8552B) or 50 Hz (with 85.52A) and set SCAN TIME PER DIVISION
to 2 SECONDS. All harmonics of 500 Hz (1 kHz, 1.5 kHz, etc.) should be below —60 dB graticule line:

Harmonic Distortion: —60 dB

. Disconnect Filter Set from analyzer INPUT. Connect Test Oscillator and Oscillator to BNC Tee;
| connect BNC Tee directly to INPUT.

Set one oscillator for.a 70 kHz, CW signal (f , and the other oscillator for a 90 kHz, CW signal (f9).
Set both oscillator output attenuators to —40

Set INPUT LEVEL to —40 dBV, and SCAN WIDTH PER DIVISION to 20 kHz. Set SCAN TIME PER
DIVISION to 2 SECONDS and BANDWIDTH to 300 Hz. Set both oscillator AMPLITUDE verniers so
that both signal peaks are 3 dB below LOG REF graticule on CRT display.

4-15
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~ 4:21. SPURIOUS RESPONSES (cont'd)

10. Refer to Figure 4-8; the signals at 140 kHz (2f;) and 180 kHz (2f9 ) are oscillator second harmonics.
Any second order intermodulation product (due to the analyzer) w1ll occur at 160 kHz (f; + f9). Any
 third order intermodulation products will occur at 50 kHz (2f] —f )and at 110 kHz (2f2 - tl) The
mtermodulatmn products should all be below -—70 dB gratic ule line:

| | [ntermodulatlon Products Above 5 kHz: __—70dB
11, Set one oscillator for a 1.7 kHz, CW signal (f1), and the other oscullator for a 2 kHz, CW signal (f2)

12. Set SCAN WIDTH PER DIVISION knob to 500 Hz, and set BANDWIDTH to 30 Hz (with 8552B IF
. Section) or 50 Hz (with 8552A IF Section). If necessary, tune ZERO ADJ untll LO feedthrough is
centered at far left graticule line.

13. If necessary, use'oscillator AMPLITUDE verniers to set both signal peaks 3 dB below LOG REF
graticule on CRT. The signals at 3.4 kHz 22f1) and 4.0 kHz (2f9 ) are oscillator second harmonics.
Any second order intermodulation product will occur at 3.7 kHz (1 + £9); this will always be centered
between the two second harmonics. Any third order intermodulation product will occur at 1.4 kHz
(2f1 —f9) and at 2.3 kHz (2fg —fy) The mtermodulatlon products should all be below —60 dB

gratlcule line:

‘Intermodulation Products Below 5 kHz: _' —60 dB

NOTE

With the 8552A IF Section, the close-in third order intermodulation products will be
hidden in the skirts of the fundamental frequencies.

- f‘ fz S— ).
IR - B ]
| SECOND »
T HARMONICS T
.. FROM {0

,OSCILLATORS "
I A T

<2yt 2ple 60 dB

3 A
WL U Y WU W
CENTER
FREQUENCY

,
g
— \ H
pS,
.z :
L L
[

2ty ~1p)  2y-t, f,+1, SECOND
— ) ORDER INTER-
THIRD ORDER MOD PRODUCT

NTERMOD PRODUCTS

Figure 4-8. Intermodulation Distoriion Produ'cts Display
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4-22. RESIDUAL FM | Fo

/

SPECIFICATION With 8552B IF Sectlon Sidebands >60 dB down 50 Hz or more from CW signal, scan
~ time =1 sec/dlv 10 Hz bandwndth W11,h 8652A IF Section: Less than 20 Hz peak to-peak. o

DESCRIPTION: The test is wntten in two parts: the first part is for the 8552B and tests residual FM by
checking a stable, CW signal for close-in sidebands. The second part is for the 8552A; the signal is slope
detected on the linear portion of the IF filter skirt, then any detected FM is dispiayed in the time domain.

0SCILLATOR

6000

SPECTRUM ANALYZER OUTPUT

8556A CABLE
ASSY

6009 OHM
FEED THRU
TER™, NATION

| EQUIPMENT" _ '
Oscillator . . . . . . . . e e e e e e e e e e e e e HP 204D
CableAssy . . . . . . . . .. ... e e e e e e . HP 11001A
600 Ohm Feed Thru Termination . . . . . . . . . . . . . . . .. Hi* 11095A
PROCEDURE:

1. Connect equipment as shown in Figure 4-9 connecting Lhe oscillator to analyzer INPUT through the
600 Ohm Feed Thru Termination.

2. Set analyzer as follows: ‘
~ RANGE . .. ... e e e e e e e e e e e e e e e e e e e 0—30 kHz

FREQUENCY . . . . . . . . . .. e e e e e e e e e e e e e 2 kHz
FINETUNE . . . . . e e e e e e e e e e e e e e e e e Centered
BANDWIDTH . . . . . . . .. e e e e e e e e e e e e 100 Hz
SCANWIDTH . . . . . . . . . o o e e e s e e PER DIVISION
PER DIVISION . . . . . . . . e e s e e e e e e e e e e e 500 Hz
INPUTLEVEL . . ... .. ... e e e e e e e e —20 dBm/dBV
20kHzMARKERS . . . . . . . . . . . . . . e e s e e s e . 0Out
dBm/dBV . . . . . . ... e e 600 2 dBm
SCANTIMEPERDIVISION . . . . . . . . . .. e e e 0.1 SECONDS
LOG/LINEAR . . . . . . . . o . e e e s e e e e 10 dB LOG
LOGREFLEVEL . . . . . .. . . . ... ... .. e —20 dBm/dBV
VIDEO FILTER . . . . . e e e e e e e e e e e e e e e e OFF
BASE LINECLIPPER . . . . . . . e e e S cew
SCANMODE . . . .. . ... .. ... e e e e e e e e e e . INT
SCANTRIGGER . . . . . .. ... .. ... ... ... .... AUTO

3. Set oscillator for a 2 kHz, CW signal at —20 dBm (read on analzyer CRT). Set NORM/LOW DIS'I‘
switch on oscillator rear panel to:LOW DIST If usmg an 8552B IF Section, proceed to step 4. If using
an 8552A 1F Section, skip to step 6. ‘ SN
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'4.22. RESIDUAL FM (contd) = o
, o | WITH 8552A ,
' WITH 85528 . 0.2 DIV HORIZONTAL
R S——— . 1. ' _“ I_.DISPLACEMENT '
s ' | L2 (0400 2N 40 o8 OB G o0 B 0 O 40 2 & LA 0 0 20 d o 4t 0 2t 2 t.‘."
Sl TEA . el
v BE: - T o [T T
’ t - | 7T VERTICAL {1 S
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-4 -3 ,-2 -1 u"" } ? I 3 [] N ‘ .
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Figure 4-10. Residual FM Dzsplay
4. Center signal on CRT display with FREQUENCY and FINE TUNE. Set BANDWIDTH to 10 Hz SCAN
TIME PER DIVISION to 2 bFCONDS and SCAN WIDTH to 20 Hz. Re-center signal if necessary and
set VIDEO FILTER to 10 Hz. | | |
5. All sidebands 2.5 divisions (50 Hz) from CENTER FREQUENCY gratlcule should be below —60 dB

graticule line (see Figure 4-10):

60 Hz Sldebands (8552B) —60 dB " -

6. If using an 85524, set LOG/LINEAR to LINEAR and LINEAR SENSITIVITY to 10 mV/DIV. Center
signal on CRT dlsplay with FREQUENCY and FINE TUNE; set SCAN WIDTH PER DIVISION to 200
Hz and BANDWIDTH to 100 Hz. | | o

7. Using LINEAR SENSITIVITY vernier, set signal peak to top honzontal graticule lme (see Figure 4 10)
~ Then FINE TUNE so that upward slope of signal intersects CENTER FREQUENCY graticule, line 1
division trom the top. Note where upward slope of signal mtersects middle (4) horizontal gratlcule line.

Horizontal Displacement: dmswm

8. Use the horizontal dlsplaeement to calculate demodualtion sensmwty

a. Convert horizontal displacement into hertz For example, (200 Hz SCAN WIDTH PER DIV]SION )
x (0.2 div) = 40 Hz.

b. Calculate demodulation sensitivity by dmdmg the vertlcal dlspldvement in divisions into
horizontal dlsplacement in Hz. For example, 40 Hz _13.1Hz

3 div div

9. Turn SCAN WIDTH to ZERO. Tune FREQUENCY and FINE TUNE for a response level within the
calibrated three division range (from 1 division from the top to the center horizontal graticule line).

~.,:10. Measure the peak-to-peak deviation and multiply it by the demodulation sensitivity. obtained in step 8b
et above. For example, 0.5 div p-p signal deviation'x 13.3 Hz = 6.65 Hz.
| div’ |

Residual FM (8552A): —__ 20 Hz
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4 23 NOISE QIDEBANDS

SPECIFICATION’ More than 90 dB below CW mgnal 3 kHz away from sngnal w1th a 1()0 Hz IF
bandedth :'-;‘;‘ e S S I L

DESCRIPTION A stable CW mgnal is applied to the analyzer ’I‘he amphtude of the nmse sldebands are
measured on the PRT dlsplay , o , . ~ :

© OSCILLATOR

SPECTRUM ANALYZER | o . 5 0
3 8556A | ~ CABLE | YOUTPUT: -
| ASSY | Y
| 600Q OHM
~ FEED THRU s il
TERMINATION i

Figure 4-11. Noise Sidebands Test Setupj

EQUIPMENT - | - ; i
| " Oscillator . . . . ... .... i e e e e e e e e .. .. .. HP204D

S Cable Assy . . . . . . .. .. e . e e e e e e e .. .. HP11001A
: ' 600 Ohm Feed Thru Termination . .. . . . . . . .. s oo oo HP11096A
PROCEDURE: | | | |

1. Connect equipment as shown in Figure 4- 11 connectmg the Oscﬂlator to analyzer INPUT through the
600 Ohm Feed Thru Termmatlon ‘ -

2. Set analyzer as follows:

"RANGE . . . . . . . ... oL, e e e L. 0-30 kHz
FREQUENCY . . . . . . . . . ... ... e e e e e o e e . 15 kHz
FINETUNE ... . ... ... ... ... .... . .. . . Centered
BANDWIDTH . . . . . .. . .. e e e e e e e et e e e e v v . 100 Hz
SCANWIDTH . . .. ... ... ...+ .... ... .. .PERDIVISION
PERDIVISION . . . . . . . . « . . v o v v v v v .. e e e e e e 2 kHz
INPUTLEVEL .. . . .. . . ... .. e e e e e e wye » . =20 dBm/dBV
20kHzMARKERS . . .. . . . .. .. e e e e e s v s e e Out
dBmdBVvV . . . .. .00 Cw v . .. . 6000 dBV
SCAN TIME PER DIVISION . . e e e e e e e e .+ . . . 0.5SECONDS
LOG/LINEAR . . . . . .. v e e e e e e e v e ... 10dBLOG
LOGREFLEVEL . . .. . . .. e e e e e i . . .. . 0dBm/dBV

e 4-19
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' 423. NOISE SIDEBANDS {cont'd)

| VIDEO FILTER . . . . . .. I . ........... OFF

. BASELINECLIPPER . . | . . ... ... 1.0 0010000000, ccw

) 'SCANMODE . . .. .. .. A Lol INT
SCANTRIGGER . . . ... . ............. .. .... AUTO

3. Set Oscillator for a 15 kHz, CW signal at about 0 dBm Center the signal on analyzer CRT dlsplay with
o FREQUENCY and FINE TUNE.

r'; 4. Set signal peak to LOG REF graticule on CRT w1th Oscillator AMPLITUDE vernier. Set VIDEO
| | FILTER to 10 Hz (w1th 8552B IF Section) or 100 Hz (with 8552A IF Sectlon) Set SCAN TIME PER
DIVISION to 5 SECONDS.

5. Set LOG REF LEVEL to —20 dBm. Average level of noise sidebands more than 1.5 division (3 kHz)
awa_/ from signal should be below —70 dB gratlcule (—90 dBm)

Noise Sldebands >90 dB down: ____—90 dBm
NOTE \ o

Average level of noise sidebands is read at the mid- -point of the noise on the CRT display
(see Figure 4- 12)

J

. —LL
/”’ ' | o
’/// - ] _m
/ 3 )
l B e
: +tg
1 1 1 o
o | , ‘ t 3= 90 dBm
- | | ™" s AVERAGE LEVEL
’ FRERUENCY ‘ OF NOISE SIDEBANDS

300 kHz l—-—}—-»l 300 kHz

Figure 4-12. Noise Sidebcnds Display

o e - —w——— s — P
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424, INPUT LEVEL CONTROL AND GAIN COMPRESSION

- SPECIFICATIONS:
INPUT LEVEL Control: —10 to —60 dBm/dBV in 10 dB steps.
Accuracy +0.2 dB. Marking indicates maximum input levels for 70 dB spurious-free dynamlc range
Gain Compression: For mput signal level 20 dB above INPUT LEVEL setting, gain compressnon is less than
1 dB.

| DESCRIPTION A Test Oscﬂlator s calibrated attenuator is used to test the accuracy of the INPUT

LEVEL control. Any error is read on z Digital Voltmeter connected to the analyzer’s VERTICAL
OUTPUT Next, compression is checked by setting the oscﬂlator 20 dB above the INPUT LEVEL setting.

TEST OSCILLATOR

=1
Q o 5 g I
O C o

500
OUTPUT
SPECTRUM ANALYZER |
8556A . ~ BNC CABLE
_‘_,2,,_2,_____{: . ASSY y
500 OHM
' FEED THRU
TERMINATION
: VERTICAL )

OouTPUT

~ DIGITAL VOLTMETER

. - — CABLE
"'h l@ @O0 | Assy
. s e orf

Figure 4-13. Input Level Control anﬁ Gain Compression Test Setup

EQUIPMENT: o | |
Test Oscillator . ... . . . . . . . . . .« .« v v v s v . HP 651B
Digital Voltmeter . . . . . . . . . . . . . . .. HP 3480B/3484A Option 042
BNC Cable Assy . . . . . . e e e e e e e e e e e e . . HP10503A
50 Ohm Feed Thru Termination . . . . . . . . . . . . . .. . . . HP11048B
Cable Assy C e e e e e e e e e e e e e e e e e e e e HP 11001A
PROCEDURE: | |

1. Connect equmment as shown in Flgure 4-13, connecting the Test Oscillator to INPUT through the 50
- Ohm Feed Thru Termmatlon and the Dlgltal Voltmeter to VERTICAL OUTPUT ,

421
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4-24. INPUT LEVEL CONTROL AND GAIN COMPRESSION (cont'd)

2. Set analyzer as follows:

RANGE. . . . . e e e e e e e e e e e e e e e e e e e e e 0—300 kHz
" FREQUENCY . . . . . . . o o o e e e e e e e e e e e e e e e 50 kHz
"FINETUNE . . . . . . . ... ..o 000 .. e e e e e e Centered
BANDWIDTH . . . . . .. ... ... ... e e e e e e e e e 10 kHz
SCANWIDTH . . . . . . . . . . v v v v v v v v v . .PER DIVISION
PERDIVISION . . . . . . . .« o v i i e e e e e e . . .1kHz
INPUTLEVEL . .. . ... ... ... e e e e e e e —10 dBm/dBV
20kHzMARKERS . . . .. ... .. . .. e e e e e e e e e e e e Out
dBm/dBV . . . . . L e e e e e e e e e e e 50 2 dBm
SCAN TIME PERDIVISION . . . . . .. e e e e e e 20 MILLISECONDS
LOG/LINEAR . . . . . . . i i e i e e e e s e e e e e e e 10 dB LOG
LOGREFLEVEL . . .. . ... .. .. .. e e e e e e e 0 dBm/dBV
Vernier . . . . . . . L o e e e e e e e e e e e e e e e e e e e ccw
VIDEO FILTER . . . . . . . e e e e e e e e e e e e e e e e e e 100 Hz
BASELINECLIPPER . . . . . . . .. e e e e e e e e e e e e e e e e ccw
SCANMODE . . . . . . . . . o v v v v v v e e e e e e INT

SCANTRIGGER = . . . . . . .. ... .. ... ... ... .... AUTO

3. Set Digital Voltmeter on a range that will measure 700.0 mV. Set Test Oscillator OUTPUT
ATTENUATOR to —10 dBm; adjust oscillator frequency to 50 kHz and amplitude controls (COARSE
and FINE) for zero on dBm meter scale.

4. Adjust analyzer FREQUENCY and FINE TUNE to peak signal at center of CRT dlSplay Set SCAN
WIDTH to ZERO. Adjust oscﬂlator amplitude controls until Digital Voltmeter reads —700.0 mV.

5. To test INPUT LEVEL control, set INPUT LEVEL and oscillator CGUTPUT ATTENUATOR as shown ‘
below. In each case, voltmeter should read —700.0 £2.0 mV:

INPUT LEVEL/OUTPUT INPUT LEVEL
ATTENUATOR | |
Settings : - Error
—10dBm - | Reference
—20dBm . —698.0 —702.0 mV
—30dBm | —698.0 ___ —702.0 mV
—40 dBm | —698.0 ___ —702.0 mV
—50 dBm | - —698.0 ___—702.0 mV
—60 dBm —698.0 —_—702.0 mV

6. To test gain compression, set analyzer IJPUT LEVEL and oscillator OUTPUT ATTENUATOR to —10
- dBm and adjust oscﬂlator amplltude (,nntrols for zero on dBm meter scale.

7. Set LOG/LINEAR to LINEAR and LINEAR SENSITIVITY to 20 mV/DIV; adjust LINEAR
SENSITIVITY vernier for —700 mV read on Dlgltal Voltmetcr. . |

8. Set oscillator OUTPUT ATTENUATOR to +10 dBm, set LINEAR SENSITIVITY to 0.2 V/DIV
~Digital Voltmeter should read —700 +84 mV:

—616 —784 mV

4-22
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4-25. TRACKING GENERATOR SPECTRAL PURITY

" SPECIFICATIONS:
Harmonic Signals: >40 dB down.
Spurious Outputs: >50 dB down.

NOTE
Testiri'g the analyzer’s residual FM also tests the tracking generator’s residual FM.

DESCRIPTION: A separate Spectrum Analyzer is used to measure the harmonic and spurious outputs
from the 8556A under test. | |

SPECTRUM ANALYZER

| inpuT —
----- T — ﬂl
| (STEP 1) .
ISTEP 6) | 50Q OHM FEED
! | THRU TERMINATION
L
——_—*
SPECTRUM ANALYZER BNC CABLE
8556A - S
© UNDER TEST ‘ ASSY
J‘ .
TRACKING

GEN OUT

Figure 4-14. Tracking Generator Spectral Purity Test Setup

EQUIPMENT: |
Spectrum Analyzer . . . . . . . . . . . . . . ... . . HP 8556A/8552B/141T
50 Ohm Feed Thru Termination . . . . . e e e e e e e e . . . HP11048B
BNCCable Assy . . . . . . ... e e e e e e e e e e HP 10503A
| NOTE | |
If a second spectrum analyzer is not available, an HP 310A Wave Analyzer can be used to
test spectral purity. |
- PROCEDURE:

1. Connect equipment as shown in Figure 4-14, connecting TRACKING GEN OUT of 8556A under test
to INPUT of separate Spectrum Analyzer; connect through 50 Ohm Feed Thru Termination.

4-23
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4-25. TRACKING GENERATOR SPECTRAL PURITY (cont'd)

2.

3.

Set 8556A under test as follows: D
RANGE . .. ... e e e e e e e e e e e 0—30 kHz

FREQUENCY . . . . . . . . v v v e v s v e e e s e i e v v v . . . 20kHz
SCANWIDTH . . . . o o e e e e e e e e e s e e s e s s ZERO

TRACKINGGENLEVEL . . . . . .. .. .. .. ........ . . Fullcw

Set separate Spectrum Analyzer as follows:

RANGE . . . . .. e e e e e e e e e e e e e e e e e . 0-300 kHz
FREQUENCY . . . . . . .. e e e e e e e e e e e e e e e e e 200 kHz
FINETUNE ... ... ... ... T Centered
BANDWIDTH . . . . . . . . . . . . .. .. e e e e e e e e 300 Hz
SCANWIDTH . . . . . . . e e e e e e e e e e e e e e e e e 0—10f
PER DIVISION . . . . . . . . . . . e o e e e e e e e e e e e 20 kHz
INPUTLEVEL . . . . . e e e e e e e e e e e e e s e —10 dBm/dBV
20 kHZzZMARKERS . . . . . . . .. . .. e e e e e e e e e e e Out
dBm/dBV . . . . ... . .00 ... e e e e e e e e e 502 dBm
SCAN TIME PER DIVISION .................. 0.5 SECONDS
- LOG/LINEAR . . . . . . . . .« v v v v v v v v e e e 10 dB LCG
"LOGREFLEVEL . . .. . .. e e e e e e e e e e e e e 10 dBm/dBV
VIDEO FILTER . . . . . e e e e e e e e e e e e e e e e e e OFF
SCANMODE b e e e e e e e e e e e e e e e e e e e e e e . JINT
SCAN TRIGGER . . . .. .. ... . ... e e e e e e e e e e AUTO
BAQF ‘LINE CLIPPER ......... L e e e e e e e e e e e e e cew

Using sepa,mt» Spectrum Analyzer LOG REF LEVEL vernier, position peak of 20 kHz signal at LOG
REF grafwulé on CRT. All harmonics of 20 kHz (40 kHz, 60 kHz, 80 kHz, etc.) should be below —40
dB gratlcule |

Harmonics: —40 dB

Switch Spectrum Analyzer SCAN WIDTH to PER DIVISION All harmonics of 20 kHz should be
below —40 dB graticule:

Harmonics: —40 dB

Switch SCAN WIDTH to 0—10f. On 8556A under test, set 'I“RACKING GEN LEVEL to CAL 100 mV.
Disconnect 50 Ohm Feed Thru from Spectrum Analyzer INPUT; connect BNC Cable Aqsembly

directly to INPUT.

Set Spectrum Analyzer LOG REF LEVEL to 0 dBm and use vernier to reset pe ak of 20 kHz blgnal to
LOG REY gratlcule on CRT.

All spurious 81gnals on CRT (that is, all signals ex(,eptmg LO feedthrough 20 kHz, and 20 kHz
harmonics) should be below ——50 dB gratlcule line:

| ‘ Spurious: | —50 dB
Switch SCAN WIDTH to PER DIVISION. All spurious signals should be below —50 dB graticule line:
Spurious: —50 dB
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Table 4-2.- Performance Test Record (1 of 2)

Hewlett-Packard Model 8556A Test Performed by
Spectrum Analyzer LF Section ‘
Serial No. | - - | Date
Para. " est.D ripti Measurement | |y Actual Max
No. ~Lesv.jescrption Units ' | '
- 4-14, Tracking Generator Amplitude ,
Step: 3. | Amplitude Accuracy L mV 96.5 —— 103.5
5. Amplitude Range . \% 3 —_—
7. | Fequency Response dB e 0.5
4-15. Marker Accuracy |
Step: 7. | Marker Accuracy (300 kHz) Hz 299,970 300,030
9.1 Marker Accuracy (280 kHz) Hz 279,972 280,028
4-16. | Scan Width Accuracy
Step: 3. | With 8552B (20 kHz/DIV) Divisions +3.76 ______  +4.24
With 8552A (20 kHz/DIV) Divisions +3.60 _ +4.40
5. | With 8552B (5 kHz/DIV) Divisions = | +3.76 _______ +4.24
| With 8552A (56kHz/DIV) Divisions +3.60 ____  +4.40
4-17. Center Frequency ~iccuracy '
Step: 2. | With 8552B (0-360 kHz) Divisions —3 — 3
| | With 8552A (0-300 kHz) Divisions -5 —_— b
3.1 With 8552B (0-30 kiz) Divisions -1 I |
With 8552A (0-30 kHz) Divisions —2 —_— 2
4-18: Frequency Response |
Step: 7. 1 kHz mV 683.9 761.1
3 kHz mV 6839 _____ 17611
- 5kHz mV 683.9 761.1
10 kHz mV 683.9 751.1
20 kHz mV 683.9 761.1
30 kHz mV 683.9 _761.1
8. 50 kHz mV 6839 . 761.1
100 kHz mV. 6839 . 7611
150 kHz mV 6839 ______ 7611
200 kHz mV 6839 _____ 761.1
250 kHz mV 6839 _____ 1761.1
300 kHz mV 6839 _______ 17611
4-19, Average Noise Level
| Step: 2. | Linear (1 kHz) nVvV " ‘ 400
502 dBm (1kHz) dBm — 122
dBV (1 kHz) | dBV —_— 132
6002 dBm (1 kHz) dBm —_— —130
4. | Linear (10 Hz) nV 40
1 502 dBm {10 Hz) dBm —_— 142
dBV (10 Hz) dBV _ —152
6002 dBm (10 Hz) dBm _ —150
4-20. Residual Responses
Step: 4. | Line Related dBm —_— —120
"~ 5.] 500Hzto1lkHz dBm — . 130
6. | 1kHzto 20 kHz dBm ——— —130
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Table 4-2. Performance Test Record (cont’d) '
Para. * Test Description . | Measurement | njin o Actual  Max
No. . - Units
4-20. Residual Responses (cont’d) | | |
7.1 20 kHz to 40 kHz A " dBm | —_— 130
4-21, ' Spurious Responses |
Step 4.| Harmonic Distortion (5 kHz to 300 kHz) dB _ 0
6.| Harmonic Distortion (20 Hz to 5 kHz) dB — — 60
10.| Intermod. Products Above 5 kHz dB —_— 70
| Intermod. Products Below 5 kHz : dB —_— 60
422, Residual FM | |
Step 5.| 60 Hz Sidebands (8552B) , dB —— — 60
7.| Horizontal Displacement Divisions  —
- 10.| Residual FM (8552A) Hz —— 20
4-23. Noisa Sidebands - |
Step 5. Noise Sidebands , dBm _— — 90
4-24, “Input Level Control and Gain Compression , |
Step 5.| INPUT LEVEL: —10dBm mV —698.0 ______ —702.0]
—20 dBm - mV —698.0 ———— —702.0
—30 dBm mV —698.0 —___ —702,0
—40 dBm mV —698.0 . —702.0]
—50 dBm mV —698.0 ——0u —702.0
—60 dBm ] mV | —698.0 — . —702.0
8.| Gain Compression ‘ mV —616 —___ —784
4-25. Tracking Generator Spectral Purity
Step 4.| Harmonics dB — 40
5. Harmonics | | dB — — 40
8.1 Spurious | dB —_— 580
Spurious | ~ dB e 50
426 D o
L ‘ o - S - ] " -
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51 INTRODUCTION I T

)

B 2 This section deScnbes adJustments requn'ed to .
“revurn the analvzer LF Section td peak operating
condition wherl repairs are requi ed Included in
_this section are test setups, and check and adJust

~ment procedures A test card for r:\*cordmg data is
included at the back. of this section Adjustment

 location photographs are *ontamed in- foldouts in
o -Section VIII. T

.'( ""

5- 3 ‘Record data, taken durmg adJustments in the_‘ e
.spaces provided or-in the data test card at the end
* of this section.. Comparlson of initial data with ..

" data taken during periodic adjustments: assists in

preventwe mamtenance and troubleshootlng

: | Adjustments ‘

—‘/'mamtammg both the LF and IF Sectlons of the

spectrum analyzer. Some adJustments can be' made

without this kit by removing the fop: cover from

both the LF Section and the Display  Section. .
,However, this procedure exposes dangerous poten-

tials in the:Display Section chassis and should not
.be used unless absolutely necessary All adJust

ments can and should:be.performed with the

' analyzer plug: 4ns installed on the extender cables
. provided in the service kit. The kit can be obtained

by contacting the nearest Hewlett Packard Sales and
Serv1ce Offlce r \

5- 13 Table 1-5, Test Equipment Accessorles con-

- tains a detailed descrlptlon of the contents of the“‘ ,
service kit, and any item in the kit may be ordered - -

-, separately. In the case of the 11592-60015 Ex-

54. TEST EQUIPMENT REQUIRED

'5-5. Tables 1-4 ‘and 1 5 contam a tabular list of
test equipment and test accessories required in the
adjustment procedures In addition, the tables con-

tain the required minimum specxflcatlons and a

) suggested manufacturers model number

5 6. ln addition to. the test equlpment and test )
' \'accessones in Tables 1-4 and 1-5, a Dlsplay Section @ -

~» ,and ar IF Section are requlred Perform the D4

" play Sectlon and IF Section adjustments prior to

performmg tne:LF, Sectlon adjustments

- 5 7. Posudnv Screwdnvers

5-8. \/lany screws’ in ‘the 1nstrument appear to be

“Phillips, but are not. Table 1-5 gives the nameand

'“‘pumber of the Posidriv screwdrlvers desngned to fit

these screws. To avoid damave to-the screw slots,

Pos1dnv screwdrlvers Snould be used | 0

)

) "5 9 Blade Tunmg Tools

b- 1/0 Fcr ad]ustments requmng a non~metalllc

e ‘metal-blade tuiiing tool, use the J.F. D Model No.

5284 (HP 8710-1010). 'In situations. not. requiring

- ; non-metallic tuning tools, an ordinary small screw- '
driver or other suitable t')ol is sufflc.ent No matter ;

vhat tool is used, never: t~y to"force any adjust-
ment. control in Jhe analyzer. This is. especially

- critical when tuning varlable slug-tuned mductors

and vanable capacxtors S

'5 11 HP 11592A Servuce Krt

Sl , b
p]

5- 12 "The, HP 11592A Service Kit is an accessoryv
itrm- avarlable from Hewlett-Packard for: use in

tender- Cable Assembly, the wiring is especially.

critical and fabrication should not be attempted. ‘.
However other items in the kit' may be, bullt 1f\

deswed | - 3 S

,5 14 Extender Cdble Installatlon

' '5 15. Push the front pane! latch In the direction
_indicated by the arrow until the latch disengages

and pops out from the panel. Pull the plug-ins out

‘of the instrument. Remcve the top cover of the LF

Sectlon

5- 16 Place the plate end of the. HP 11592- 60015 |

Extender Cable Assembly in the Display Section
and ‘press firmly into place so that the plugs make

_ contact.- The platz and plugs cannot’ be installed

upsrde down as the plate has tw¢' holes correspond-
1ng to the two guide . rods in the mai nframe

517 Connect the upper cable plug to the LF

 Section and.the lower cable plug to the IF Section.
" The- plugs are keyed so’ that they will go on:

correctly and w1ll not. make contact upsnde down.

5- 18 FACTORY SELECTED COMPONENTS

;;,- l 5 19 Table ‘8- 1 contams a list of factory selected' ‘.
“components by reference designation, bisis of

selection, and schematic:diagram location. Factory
selected components are. desngnated by an asterisk
(*) on'the schematlc diagrams in Sectron VIII

5-20. RELATED ADJUSTMENTS

- 5:21. These. ‘adjustments should be performed
“when' the troubleshootmg mformatlon in Section .. :

VIII mdlcates that an adJuStable ‘circuit is not
o 51
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operatmg correctly. ‘Perform the adjustments after ~ 5-22. Perform any required Display Section and IF

_ -repairing, or replacing, the circuit. The trouble- Section adjustments before performing the LF
shooting 'procedures specify the required adjust- Section adjustihents. Also, perform the voltage

ments. | - checks in paragraph 5-23 before performing any of
L | the following adjustments.

' ADJUSTMENTS

523, VOLTA’GE CHECKS
REFERFN CE: Serwce Sheet 12 and IF Sectlon and Display Section ()peratmg and Service Manuals.
DESCRIPTION Dc operatmg voltages ior the LF.Section ar- obtained from the Display Sectlon the IF

Section, and an isolated power supply in the LF Section. If auy of the operating voltages are out of limits,
they should be corrected before performing any of the LF Section adjustments. ,

DISPLAY SECTION

DIGITAL VOLTMETER

EXTENDER +20V1 +lo0v 10V

CABLE VI 1.6V +2V /
ASSY _ -12, 6VF

" 18556A

O | IF SECT)ON

k)
N

Figure 5-1. Voltage Checks.Test Setup

EQUIPMENT:
" Digital Voltmeter . .. . ............. ....HP 3480B/3484A Option 042
| | Cable Assy . . .. ... ... ... ... ... “. . .. HP11002A
| Extender Cable Assy . . ... ................ -... HP 11592-60015 -
52 | |
) = ) :
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'ADJUSTMENTS

'5:23. VOLTAGE CHECKS (cont'd)

- PROCEDURE: |
1. Extend LF and IF Sections on Extender Cable Assembly as shown in Figure 5-1.

2. Connect Digital Voltmeter from —10V test point and +20V test point (lecated on A7 assembly cover)
to chassis ground. The voltages should be —10 £0.02V and +20 £0.10V: |

—9.98 —10.02V

; - - ' +19.90 ____ +20.10V

3. If either voltage is out of lirriits, see IF Section Operating and Service Manual.

4. Connect voltmeier from —12.6V test pdint and +100V tesf point (located at left, rear of Mastér Board
Assembly A11) to chassis ground. The voltages should be —12.6 +0.2V and +100 +1.0V:

--12.4 —12.8V

+99.0. +101.0V

5. If either voitage is out of limits; see Display Section Operating and Service Manual.

6. Connect voltmeter from —12.6VF test point (located at left, rear of master board) to ch'assfs ground.
(20 kHz MARKERS button on analyzer front panel should be out.) The voltage shod\ld be —11.5
+0.5V: . : :

—11.0 _____—12.0V

7. Connect voltmeter from 20 VI test point and —20 V1 tesf point (located on A5 assembly clo'ver)‘ to AS
-assembly cover ground (not chassis ground). The voltages should be +20 2V and —20 £2V:

+18 ___ +22V
18 ___ —22V

8. If any of the voltages checked in steps 6 and 7 are out of limits, see Service Sheet 12 in this manual.
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o ADJUSTMENTS

| 5-24. PRE-ATTENUATOR ADJUSTMENTS COMP AND C IN

REFERENCE Service Sheet 4.
DESCRIPTION: Pre-attenuator attenuatlon is checked. Then its flatness is set, adJustmg COMP capac1tor‘

'A5C7, so that attenuation at 300 kHz equals attenuation at 3 kHz. C IN capac1tor A5C6 is adJusted so that

INPUT capacxtance does not change when the attenuator is used.

DISPLAY SECTION

- . AC VOLTMETER
LR
> %% . wor ||® @ °
6 00 ° g .

: BNC .

CABLE . TEST OSCILLATOR
ASSEMBLY I .
ADAPTER - ATTEN AD)

EXTENDER y (STEP It COMP AND

CABLE ASSY . - ' .
i ourpur | S COIN | —O
asi2| Q
BNC
INPLT CABLE ASSY

— e —-&
(STEP n |

| FEED. THRU
|
l
é

TERMINATION

L-CMETER

IF SECTION
20" BNC
CABLE ASSY |
ADAPTER T UNKNOWN
sTeP 11 L 'O‘f ¢
Figure 5-2. Pre-Attenuator Adjustment Test Setup
EQUIPMENT: ,
~ L-CMeter ... ..... e e e e e e e e e e e . . Tektronix Type 130
Test Oscillator . . . . . . . . . . . e e HP 651B
AC Voltmeter . . . . . ... .. ... .. .. .... e e e e e e e e e HP 400EL
50 Ohm Feed Thru Termmatlon .......... e e e e . .~ . HP11048B
BNC Cable ASSY . . . v v o v e e e e e e e e e HP 10503A
24 BNC Cable Assy ............ e e e e e e e e e e e HP 11086A
Adapter . . ... .- e e e e e e e e e e e e e e e e e e e e e e HP 1250-1236
Adapter . ... ... e e e e e e e e e e HP 1250-0071
Extender Cable Assy ......................... HP 11592-60015
Tuning Tool T S e HP 8710-1010
PROCEDURE: . |

1. Connect eqmpment as shown in Figure 5-2, dlsconnectmg green cable (A3W1) so that AC Voltmeter
can be connected to A5J2 (OUTPUT). Connect Test ( iscxllator to analyzer INPUT through 50 Ohm
Feed Thru Termmatlon |
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ADJUSTMENTS

624. PRE-ATTENUATOR ADJUSTMENTS: COMP AND C IN (cont'd)

2. Set analyzer as follows ( cdntrols ﬁot specified do not apply): - |
S dBm/ABY L. L e e e R . v ..... b0Q dBm

INPUTLEVEL . ............ e e e PR . —40dBm/dBV .
3. Set Test Oscillator fora3kHz —27 dBm signal as follows: | ) o
FREQUENCY . ... ... ......... L e e e e e e 3.0
RANGE . .......... e e e e e e e e e e e e e e e e e e e e X 1K
OUTPUT ATTENUATOR . . . .. e e e e i e e e e e e e . ... —20dBm
AMPLITUDE . . . ... . ... ... . o e, [ . . —7dBm

| 4. Set AC Voltmeter to measure —10 dB.
- 6. Adjust Test Oscillator AMPLITUDE (COARSE and FINE) so that AC Voltmeter reads —10.00 dB.

6. Set analyzer INPUT LEVEL to —30 dBm"/ldBV. Increase 3 kHz signal from Test Oscillator exactly 30
dB by setting OUTPUT ATTENUATOR to +10 dBm.

7. The AC Voltmeter should read —10 dB +0.20 dB: o
| —9.8 ~10.2 dB
8. Set Test Osciilator to 300 kHz by setting RANGE to X100K (don’t change oscillator signal amplitude).

- 9. " Adjust COMP capacltor A5CT until AC Voltmeter reads within +0. 10 dB of reading in step 7 (taken at
) \3 kHz) \

(step 7) iO.lO dB, 0.10 0.10dB

”'10. Disconnect AC Voltmetér Test Oscillator, and 50 Ohm Feed Thru Termination from analyzer. Don’t
re-connect green cable (A3W1) to AbJ2 (OUTPUT) Set analyzer dBm/dBV switch to dBV and mput
level to —40 dBm/dBV. | .

11. Connect the 24 mch BNC cable assembly to L-C Meter UNKNOWN L or C input, and set meter to
measure 32 pF. Null cable capacitance by zeroing the meter, then connect cable to analyzer INPUT,

12. The L-C Meter should read approximately 32 pF (uuF):
| ~ 32 pF

13. Set analyzer INPUT LEVEL to —30 dBm/dBYV. Adjust C IN capacitor A5C6 until L-C Meter reads
within £0.5 pF of reading in step 12:

(step 12)+0.5 pF, 0.5_____ 0.5 pF

14. Disconnect L-C Meter from analyzer INPUT. Re-connect green cable (A3W1) to A5J2 (OUTPUT).
Perform mixer balance adjustments specified in paragraph 5-26.
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- ADJUSTMENTS

5 25 50 150 MHz LOCAL OSCILLATOR ADJUSTMENT A6T1
REFERENCE Servwe Sheet 5.

, DESCRIPTION Transformer A6T1 is tuned to peak the signal from the 50.150 MHz local oscillator. Then
. the s1gnal S frequency and amplitude are checked ‘

. I‘
. :
v

OSCILLOSCOPE

" DISPLAY SECTION

Cﬁ——w
BNC
CABLE
ASSY
: ¢ ADAPTER
EXTENDER ' AUX OUT
CABLE ASSY A63 |

8556A

IF SECTION'

- Figure 5-3. 50.150 MHz Local Oscillator Adjustment Test Setup

EQUIPMENT: “ | o ) .
Oscilloscope ... . .. .. ... e e e e e e e e . HP 180A/1801A/1820B
Frequency Counter . . . . ... .. .. .... e e e e . e e e e HP 5327C
BNC Cable Assy . .. .. e e e e . ... ... HP10503A
Adapter . . .. ... ... ... ... ... ... e e e e e . . . HP 1250-1236
Extender Cable Assy . . . . .. .. . . ... - HP 11592-60015

ExtenderBoard . . . .. . .. ... .. ... ... ... . 0., . . HP 5060-0256
TuningTool . . . . . .. . ... . . .. e }‘P 8710-1010
PROCEDURE

1. 'Connect equipment as shown in Figure 5-3. Remove Frequency Converter Aseenibly A6 from chassis
| and re-install on extender board. Connect Oscilloscope to A6J3 using BNC cable and adapter

2. Set Oscilloscope to measure 50. 150 MHz at about 1V peak-to-peak by setting TIME/DIV to 0.1 use:
and VOLTS/DIV to 0.2V

3. Usmg\ non-metallic tumng tool, tune transtormer A6T1 for maximum signal on Oscilloscope. Signal
level should be 0.9V to 1.6V peak-to- peak

o - ~ . 09___16VPP
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B ADJUSTMENTS‘i.

,«/'

b 25 50. 150 MHz LOCAL OSC’LLATOR ADJUSTMENT A6T1 (cont'd)

‘\\“ [

B ) 4. DISCO nect BNC cable from\\Oscﬂloscope and connect it to Frequency Counter. Set counter to measure

50.150 MHz. &

5. ’Oscﬂlator frequency should be 50. 150 MHz + 3 0 kHz

o 50. 147____ 50.153 MHz

6. Disconnect BNC cable from A6 assembly, remove extender board and mstall assembly into chassis.
Re-connect cables to A6J1, J2 and 43, Perform mixer balance adjustments as specifieil in paragraph

5-26. MIXER BALANCE ADJUSTMENTS: £, R-and Z

REFERENCE: Service Sheet,5 |
DESCRIPTION C, R and Z MIXER BALANCE are adjusted untll LO feedthrough measures less than -80

dBm. \ R . ’ S ‘ |
‘ '.;'Jv . , , ‘ ‘,' ‘ I'; . ‘ '\' . o ) ‘
' DISPLAY SECTION | 1
Yk\'! | FD ‘ | | ’ .
e oo o1 |l
ECX;S{"ED,ER | ' MIXER BALANCE
) - o \ - L/ C, RAND 2
o AssemsLY | | S
INPUT
1 =N '-'SOOHM
] N ) FEED THRU
g o TERMINATION

JF SECTION =
| Figure 5-4. Mixer Balance Adjustments Test Serup
EQUIPMENT: : S S

Extender Cable Assy . ... ...... e e e e e e e e e e e e . HP 11592-60*\(\}15
- TuningTool . .. ........ e e e e e e e . . HP 8710-1010’
50 Ohm Feed Thru Termination . . « -+ .+« .« oo o ...... HP11048B R
PROCEDURE: .

1. Extend LF and IF Se(,tlons on Extender Cable Assembly as shown in Fxgure 5-4. The A6 assembly "
should be mounted in chassis with all screws in place. Connect 50 Ohm Feed Thru Termination to
analyzer IN PUT '
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A R ADJUSTMENfS‘
526 MIXER BALANCE ADJUSTMEN"b C, RandZ (cont’dlr :
2 ‘Set analyzer controls as follows | o : ) |
FREQUENCY R S DA S .,0 kHz
BANDWIDTH . .. ... .. ... ... ... .. .......83kHz
SCANWIDTH . ... .. ... ... ... .+ .. .. PER DIVISION
PERDIVISION - . . ... ... ....... e e e e d e e e e e e e 10 kHz
- INPUT LEVEL e PR —GOdBm/dBV o
dBm/dBV . . ... ...... e e e e e e e e e e e e e e e e e e e e 50Q dBm-
'BASE LINE CLIPPER ........ e e e e e e e e e e e e e e e e ... Cew
VIDEOFILTER . . ... .. ... ... .... e e e e e e S 10 kHz,
SCANTIMEPER DIVISION . .. ... ... 0. o0 0. 5MI‘LLISECONDSI N
LOG/LINEAR . . . . . . . . e e e e e e e e . +w ... 10dBLOG:
LOGREFLEVEL . ... ... ... .... e e e e e e e e e e e e . —40dBm-
SCANMODE . ............ e e e e e e e e e e e e e e e e /.',INT

NOTE

This procedure assumes that analyzer has been allowed to warm up at least one-half hour
and that it is cahbrated as specmed in Sectlon 111, F1gure 3 2.

3. Center LO feedthrough sxgnal on dlsplay with FREQUENCY control

4, Usmg non-metallic adjustment tool adjust C and R MIXER BALANCE (A6R5 and 012) for best null
of LO feedthrough , A

5. Adjust Z MIXER BALANCE (AGCZZ) for LO feedthrough null then repeat steps 4 and 5 untll LO
feedthrough is below —40 dB graticule on dlsplay (<—80 dBm) |

—m --80 dBm "
6. Secure top cover on 8556A. Repeat step 4 until LO feedthrough is below —40 dB graticule line.
| ~80 dBm

5-27. TRACKIN"G‘GENERATOR ADJUSTMENTS: AMPL ADJ and FLATNESS ADJ
REFERENCE: Service Sheet 7 | |

DESCRIPTION : Tracking generator level is adjusted at 100 kHz, flatness is adjusted at 300 kHz, and |
flatness is checked across the band from 20 kHz to 300 kHz. Then the generator’s ability to deliver power

into a load is checked.

NOTE

The following adjustments assume that the analyzer meets its frequency specifications.
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~ ADJUSTMENTS

'5-27. TRACKING GENERATOR ADJUSTMENTS: AMPL ADJ and FLATNESS ADJ (cont'd)

| | * AC VOLTMETER
DISPLAY SECTJON
Pl Ch .
) . - INPUT
j : r
° o0 o BNC CABLE
¢ 00 & A | ASSEMBLY
AMPL AD) |
 EXTENDER AND FLATNESS
CABLE ASSY AD) '.__,_\
1 600 OHM FEED THRU
istep b | TERMINATION -
, | g (STEP 6)
TRACKING /
L GEN OUT

IF SECTION

- Figure 5-5. Tracking Generator Adjustment Test Setup

EQUIPMENT: |
ACVoltmeter . . . . . . . . . v i i i e e e e e e e e e e e e e e . . HP 400EL
600 Ohm Feed Thru Termination . . .. .. .. e e e e HP 11095A
24” BNCCable Assy . . . . . . o i i i e i i e e e e e HP 11086A
Tuning Tool . . . . . . . i i i i et e e e e e e e e e e HP 8710-1010
Extender Cable Assy . . . .. . . .. .. i i i i it HP 11592-60015
PROCEDURE: | | |

1. Connect equipment as shown in Figure 5- 5 connectmg AC Voltmeter directly to TRACKING GEN
. OUT with 24”” BNC cable. ,

2. Set analyzer as follows (controls not specified do not apply):

FREQUENCY . . . . . . . e e e e 100 kHz .
SCANWIDTH . . . ... .... ... . ... ... ... T, ZERO
RANGE . ... ........ e e e e e e e e . . 0—300 kHz
TRACKINGGENLEVEL . . .. ... ... .. ... ........, . CAL 100 mV
20 kHz MARKERS . .\ . . . . e e e e e e e e e e Out

- 3. Set AC Voltmeter to read 100 mV full scale and adjust AMPL ADJ (A8A1R1) so that voltmeter reads

exactly 100 mV (use non-metallic tuning tool).

4. Set FREQUENCY to 300 kHz and adjust FLATNESS ADJ ( A8R9) so that voltmeter reads exactly 100
mV. ' \

|
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. ADWUSIMENTS R ‘
5-27. TRACKI'NGG"'EN’ERATOR ADJu'sfMENTs: J',AMPL AoJ and FLATNESS ADJ (contd)

5 Slowly tune FREQUENCY from 300 kHz to 20 kHz. The voltmeter should mdlcate a maximum
vanatlon of 5 mV through entire range , o

5mV

6. Connect 600 Ohm Feed Thru Termmatlon between TRACKING GEN OUT and AC Voltmeter Set !
"TRACKING GEN LEVEL full clockwise. Voltmeter should read >1.5 V: |

1.5V

A

. Slowly tune FREQUENCY from 20 kHz to 300 kHz. The voltmeter should indicate a maximum
varlatlon of 80 mV through entire range | |
80 mV

5-28. FREQUENCY CALIBRATION ADJUSTMENT OFFSET ADJ, 300 kHz ADJ, and ZE RO ADJ

REFERENCE Service Sheet 9

) DESCRIPTION: OFFSET ADJ is adJusted and the dlal is calibrated with the ZERO ADJ and 300 kHz
ADJ controls o

N OTE

This procedure assumes that analyzer horizontal drsplay callbratlon has been performed
(see’ Flgure 3-2in Sectron III).

\
DISPLAY SECTION

‘ : | |
U DIGITAL VOLTMETER

O”ZE', 10 A2S2-IF CASSY
‘ LUG 172

EXTENDER
CABLE ASSEMBLY

8556A - .

IF SECTION

Figure 5-6. Frequency Calibration Adjustment Test Setup
EQUIPMENT N

Digital Voltmeter . . .. ...... o HP 3480B/3484A Option 042
Cable Assy . . .. .......... e e e e e e e e e e e e e .+ HP11002A
Extender Cable Assy . . .......... e e e e e e e e e HP 11592-60015 :,
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\

528. FREQUENCY CALIBRATION ADJUSTMENT: OFFSET ADJ, 300 kHz ADJ and ZERO ADJ (cont)

~ \
PROCEDURE: \

| "';l. Connect equlpment as shown in Figure 5-6, connectmg Dlgltal Voltmeter between Scan Width Switch
Assembly A2, wafer S2-1R lug 11 % (where whlte-red gray\928 wire is connected) and chass1s ground. .

2. Set analyzer controls asvfollows:

FREQUENCY . . . . . . . ittt e et e e e e e e e e e e e e e e 0 kHz

FINETUNE . . . ... . e e e e et e e e e e Centered
RANGE ... ....... e e e e e e e e e e e e e e e e e e 0—300 kHz
| BANDWIDTH . . ............... e e e e e e e e e e e e 10 kHz
! SCANWIDTH . . . ........... e e e e e e e e e PER DIVISION
PERDIVISION . . . . . . . e e e e e e e e 1 kHz
INPUTLEVEL . ....... e e e e e e e e e e e e e e —10 dBm/dBV
BASELINECLIPPER . . .. ... ... ... ........ e e e e e ccw
" VIDEOFILTER . . . ... ......... P e e e e e e e e OFF
SCAN TIME PER DIVISION ................ . . . .50 MILLISECONDS
- LOG/LINEAR . . . . . . .. o oo e e e 10 dB LCG
| \ SCANMODE . . . .. . . e e e e INT .
: SCANTRIGGER . . . ... ... . . i, AUTO + -

3. Center 300 kHz ADJ, and center GFFSET ADJ (A7R13). Center LO feedthrough signal at CENTER
FREQUENCY graticule with ZERO ADJ. Dial should be accurately set to 0 kHz.

' , | 4. Adjust OFFGET ADJ for 0.0 £ 5.0 mV read on voltmeter.

5. Set BANDWIDTH to 100 Hz and PER DIVISION to 100 Hz; center signal on display with ZERO ADJ.
Switch RANGE to 0—30 kHz; signal shift should be less than 150 Hz:

____.150 Hz

6. Set BANDWIDTH to 1 kHz, PER DIVISION to 20 kHz and RANGE to 0-300 kHz; push 20 kHz
MARKERS switch.

7. Slowly tune FREQUENCY to 300 kHz counting 20 kHz markers as they pass CENTER FREQUENCY
graticule on display. Center fifteenth marker (300 kHz) on CENTER FREQUENCY graticule; adjust
.300 kHz ADJ so that dial reads 300 kHz when fifteenth marker (300 kHz) is centered.

Tune. FREQUENCY to 0 kHz. Adjust ZERO ADJ to center LO feedthrough (d\:m) on display.

Repeat steps 7 and 8 until no further adjustment is necessary.

5-29. ANALOGIC CHECKS

REFERENCE: Service Sheet 10 and IF Section'Operating and Service Manual.

l.
} DESCRIPTION: Perform the display calibration check tabulated below. If an adJustment is requnred refer
| ~ to the analogic adjustment procedure in the IF Section manual. |

If the table indicates that the DISPLAY UNCAL hght should be off, it is \acceptable for the light to be on if
the light subsequently goes off when either SCAN TIME PER DIVISION or SCAN WIDTH PER DIVISION
. is switched one position countr- clockwise.
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5-29. ANALOGIC CHECKS (cont'd) | |
“ . Table 5-1. Analogic Display Calibration Check |

- | N S DISPLAY
- SCANTIME = | BAND- SCAN WIDTH - UNCAL
VIDEO FILTER| PER DIVISION WIDTH | PER DIVISION | SCAN WIDTH LIGHT
10 Hz - 2 SECONDS 100 Hz 1 kHz PER DIVISION | OFF
. 10 Hz "1 SECOND 100 Hz. 1 kHz PER DIVISIOMN | ON
100 Hz 0.2 SECONDS 1 kHz 10 kHz PER DIVISION | OFF
100Hz .|0.1 SECONDS 1 kHz 10 kHz PER DIVISION | ON
10 kHz 10 MILLISECONDS | = 3 kHz 20 kHz PER DIVISION | OFF
10 kiiz 8 MILLISECONDS 3 kHz 20 kHz PER DIVISION | ON
\ OFF 5 MILLISECONDS 3 kHz 20 kHz ZERU | OFF*
OFF 2 MILLISECONDS | 10 kHz 20 kHz PER DIVISION | OFF
OFF 5 MILLISECONDS 3 kHz 20 kHz PER DiVISION | OFF
OFF - 5 MILLISECONDS 1 kHz 20 kHz PER DIVISION | ON
OFF 20 MILLISECONDS | 1 kHz 10 kHz PER DIVISION | OFF
OFF 20 MILLISECONDS | 300 Hz 10 kHz PER DIVISION | ON
OFF 50 MILLISECONDS | 300 Hz 2 kHz PER DIVISION | OFF
OFF 50 MILLISECONDS | 100 Hz 2 kHz PER DIVISION | ON
OFF 0.1 SECONDS 100 Hz 500 Hz PER DIVISION | OFF
OFF 0.1 SECONDS 30 Hz 500 Hz | PERDIVISION | ON
OFF 0.2 SECONDS 30 Hz 100 Hz | PERDIVISION | OFF
'OFF 0.2 SECONDS 10 Hz 100Hz | PERDIVISION | ON
OFF 0.5 SECONDS 10 Hz 20 Hz | PER DIVISION | OFF
OFF 0.5 SECONDS 300 Hz 20 Hz | PERDIVISION | OFF
OFF 0.2 SECONDIS " 300 Hz 20kHz || PERDIVISION | ON
OFF '10.2 SECONDS 300 Hz 10kHz ‘| PERDIVISION | OFF
'OFF .]0.1 SECONDS 300 Hz 10 kHz PER DIVISION | ON
OFF 0.1 SECONDS 300 Hz 5 kHz PER DIVISION | OFF
OFF 50 MILLISECONDS | 300 Hz 5 kHz PER DIVISION | ON
OFF. 50 M!LLISECONDS | 300 Hz 2 kHz PER DIVISION | OFF
CFF 20 MILLISECONDS | 300 Hz 2 kHz PER DIVISION | ON
OFF 20 MILLISECONDS | 300 Hz 1 kHz PER DIVISION | OFF
OFF 10 MILLISECONDS | 300 Hz 1 kHz PER DIVISION | ON
OFF 10 MILLISECONDS | 300 Hz 500 Hz PER DIVISION | OFF
OFF 5 MILLISECONDS | 300 Hz 500 Hz PERDIVISION | ON
OFF - 5 MILLISECONDS | 300 Hz 200 Hz PER DIVISION | OFF
OFF 2 MILLISECONDS | 300 Hz 200 Hz PER DIVISION | CON
OFF 2 MILLISECONDS | 300 Hz 100 Hz PER DIVISION | OFF
OFF 1 MILLISECOND | 300 Hz 100 Hz PER DIVISION | ON
OFF 1 MILLISECOND | 300 Hz 50 Hz PER DIVISION | OFF
*No exception allowed. '
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5 30 8552A 47 MHz LO ADJUSTMENT
REFERENCE Service Sheet 9 and 8552A IF Sectlon Operatmg and Servrce Manual

| DESCRIPTION On some HP Model 8552A Spectrum Analyzer IF Sections, long term agmg may have

~caused the center frequency of the 47 MHz LG to drift beyond the zero ad]ustment range of the 8556A. If
. this is the case, the following snmpllfled 47 MHz LO adjustment procedure can be used. to readjust center

frequency and tuning accuracy. . | . \

‘I
ry

EQUIPMENT: | ,‘ TR |
Extender Cable Assy (1f not avallable see step 1) ...... . E A . A HP 11592 60015.‘{"
TuningTool . . ................. ..“...HP87101010

PROCEDURE: o - o I X |

1. Extend LF and IF Sectlons on Extender Cable Assembly (see paragraph 5-15 for step by-step
. procedure). If the Extender Cable Assembly is not avallable the adJustment can be made with the LF
and IF Sections installed in the Dlsplay Section: ~ ; | ; “

a. Remove 85524 and 8556A from Display Section. T,

b. Remove bottom covers from Display Section and 8552A

c. Place Dlsplay Section on left srde and plug 8552A and 8556A 1nto Dlsplay sectlon Be careful that
8552A does not hang up on Display Section guide rails. y

CAUTION

. | : Removmg the Display Section bottom cover exposes dangerous potentrals (up to 7000
volts), ‘ , | e

2. Turn analyzer on and allow to warm up at least one hour.
3. Set analyzer as follows:

RANGE . . . o o oo e .. 0-300 kHz

FREQUENCY . . . . .. e e e e e e e e e e e e e ... .. .100kHz
FINETUNE . . ... .. e e e e e e e e e e e e e e e e e e .+ . ... .Centered
BANDWIDTH . .. ... ........ e e e e e e e .. .v.. 3kHz
SCANWIDTH . . . .. e e e e e e e e e e e e e e . ... . PERDIVISION -
PERDIVISIDN . ... ...... e e S ... 29KkHz h
INPUTLEVEL ... ........ e e e e e e e e e e e e - —20dBm/dBV
ZERO ADJ . ... .. e e e e e e e e e Centered(5turns from stop) ,
300kHzADJ . ........ e e e e e e e e e e e e e e e e e e e . . .Centered
20 kHz MARKERS . . . . ... . . . e e Out -

| .~ SCAN TIME PER DIVISION . . .. .. e e e e e e e . 50 MILI ISECONDS

| LOG/LINEAR . . . . ... ... ....... - . ... .LOG

r LOGREFLEVEL . .. .. ... ... ...... e e e e e e . —10dBm/dBV
BASE LINECLIPPER . . .. ... ... ..... e e e e e e e e e .. CCW
"SCANMODE . . ... .. ... e e e e e e e e e v ... .. INT -
SCANTRIGGER" . . . . . .. R R I e e e e e T AUTO |

4. If necessary, adjust HORIZONTAL POSITION and GAIN on 8552A for a 10 dmsndn horlzontal trace

5. l)epress 20 kHz MARKERS SV'ltLh Markers should appear at approxrmately every ma]or vertlcal
. | graticule line on CRT. Switch 20 kHz MARKERS switch out
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5. 30 8552A 47 MHz LO ADJUSTMENT (cont'd)

j?éf

10.

m,

stng non-metallic tumng tool, slowly adjust 85 52A A3AZC4 (see Assembly and Adjustment |
..Locations photo in 8552A manual) ‘until the 1.O feedthrough appears on thé CRT (about *1 turn);

‘- '-then adjust 8552A A3A2C4 untll LO feedthrough is centered on far left gratlcule line (see Figure 5-7).
\ Depress 20 khz MARKERS switch. Wlth LO feedthrough centerea on far left gratlcule line, markers‘

should be evenly spaced with ninth marker (180 kHz) within +0.2 division (4 kHz) of the +4 graticule

‘line. If not, adjust 8552A A5R42 TUNING RANGE and A3A2C4 until the 20 kHz markers are aligned
-on the gratlcule lines and the LO feedthrough is centered on the far left gratlcule line. (A5R42 varies
,marker spacmg and A3AZC4 varles location of markers ) . | ‘

Center LO feedthrough exactly on center graticule lme w1th 8556A ZERO ADJ

Tune FREQUENCY to 300 kHz. Adlust 8556A 300 kHz ADJ to center 300 kHz marker on center
gratlcule lme g |

Turn analyzer off remove 8”\52A and 8556A from Dlsplay Sectlon replace bottom covers, and

w'remstall 8556A and8 =52A. e
| i
1 At e Tt o
| I I mv:saons\ W
| v LO FEED- | f | bl
, o /mnouen. 4o LR |
SRR 700 WO N O Y WO WO O W T o
\. t NI
W U U HH Y
Al:‘ “.ﬂl‘l..lz...:'...ﬂlr“ I.“r““ l'“l‘...l
' - "+4 GRATICULE
LINE

_..Figure 5-7. 47 MHz LO Adjustment Display .

| ”Tune FREQUENCY to 0 kHz (FINE TUNE centered), and set SCAN WID'I’H PER DIVISION to 1 kHz o
| and SCAN TIME PER DIVISION to & MILLISECONDS e , | g

. AdJust 8552A A2A3C4 untll LO. feedthroughis centered w1th1n +2 divisions of center gratlcule line. |
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. "E.:"' & ’ Table 5- 2 Check and Ad]ustment Test Record )

) 'Adj ustments

Herett-Packard Model 8556A B
Spectrum Analyzer LF Sectwn

Serlal No il Ry L

T Y N

Test Performed by

Date

' Test Descrlptlcn

Measurement | . Min
Units

. | Actual

Max,

Voltage Checks

..{ =10 Volt Supply

- +20.Volt Supply

.| —12,6 Volt Supply
b ++100 Volt Supply

—12.6 Volts Filtered
+20 Volts Isolated
—-20 Volts Isolated

Vtic .

Vdc
Vdc
Vdc
Vde
Vdc
Vdc

—9.98
+319.90
—124

—11.0
- +18

4+99.0 |

~18

100:
+101.0

) __22

+20.1C
—12.8

7)‘12.0 :
+22

Pre-Actenuator Adjustments . -
Pre-Attenuator (. 30 % O 10 dB)
-at'3 kHz L ,

“at 300 kHz
INPUT Capacitance . ‘. -
Pre~Attenudtor Capacxtance

-10.2
0.10

0.5

50 15 MHz Ogcillator Adjustment
Sagnai Level
F equency

1 vpep
MHz

',,'50 147

1.6
50.153

Mlxer Balance Adjustment
- L0 Feedthrough Level
LO. Feedthrough Level .

dBm

'—480

—80

o Ve

5.27. .. | Tracking henerator Adjustments ‘, o PEURE
Step: 5. | Flatness - | mVrms 95 . L 105
-0 6. | Max. Into Load Vems . |15 ——
-, 7. | Flatness at Max. * mVrms = | 5 —_— 5
5-28. Frequency Callbratlor Adjustment | c
Step: 6. RANGE Switch Shift | ' Hz | 150
‘- \| '\\, )
> . \l‘\“\\\ L ‘
o ) ‘\: ;'K\‘J\‘\ R
o - 5-15/5-16

————
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v‘.SECTION Vl

RcPLACEABLE PARTS

. 6-2. Table 6-1 is an index of reference desrgnatlons
.- Hewlett- Packard

n.,

6-3. Table 6-3 llsts 8556A replaceable parts in

. Model 8556A

‘-?5-”6-1 INTRODUCTION
and - abbreviations used
manuals.
alpha-numencal order
demgnatlon o

T
5
’
.

their -

“reference

6-4. Tabne 6-2 llsts code number 1dent1fxcatlon of
. part ‘manufacturers. (Manufacturer’s codsand. part
number are .supplied for .each part hsted in Tabie.

65 ORDERING INFORMATION

- 16-6. To obtain replaccment parts address order or

inquiry. to-your local HP Sales and.Setvice Offlce

(see list at rear of manual for address). Identlfy
parts by their HpP part number. ,

6-7. To obtaln a part that is not hbted mclude

al

Instrument model number

Instrument serxal number

Descrlptnon of the part

}

6'3) d. Functlon and locatlpn of the part
v N A L : v )
| ! Table 6-2. Reference Deszgnators and Abbrevzattons used in Parts List
3 | ! ’ REFERENCE DESIGNATORS
A = assembly ' F =‘ fuse o i = plug ‘Vv = vacuum tube, ', _
v B = motor ' FL =, Filter Q = transistor neon bulb, -
: BT = battery ) J ‘= jack R = resistor ) photocell, etc.
g R capnt;itor , K = relay ) ~URT =" thermistor VR = voltage
RO = coupler ' L = nductor. S = switch “regulator
' C.é = diode - LS =, loud speaker T .= transformer . w = cable ..
DL = delay line.... . M = meter o , TB .. . = terminal bourd X = socket -
DS = device xignaling (lamp)n, MK = mncrophone . TP .. "= test point Y = crystal
E = misc electronic part© ' MP = mechanical part” U = integrated circuit Z. = tuned cavity,
, , ‘ SR : - network .
, , ABBREVIATIONS AR
) A = amperes ' H. . = henries’ N/O = .no'rmally”opcn RMO = rack mount only
AFC = automatic frequency - HDW = hardware NOM = nominal , RMS = root-mcan square
‘vcontrol . 'HEX . .. = -‘hexagonal NPO = negative positive "RWV = reverse working
AMPL = amplifier . HG ="' mercury .+ zero (zero tem- - voltage -
, HR = hour(s) . * perature coef- S-B = slovi-blow"
‘BFO = ?ent frequency oscilla-  Hz = Hertz - ficient) SCR . = Serew
‘ or Y . Sl Co A NPN = negative-positive- SE ‘ = selenium 0 ] .
BE CU = beryllium copper IF. ,. - = ‘intermediate freq negative SECT = gection(s)
BH . = binder head v,':lMPG = impregnated NRFR = not recommended SEMICO = semiconductor
BP - = bandpass |, INCD = incandescent R -+ for field re- ) o= silicon
BRS = brass INCL = include(s) - placement SIL - = silver
BWO = backward ,wnve oscilla- INS = msu!atidn(ed) NSR = not scparately SL = slide -
Ctor. Y ANT . - >~ = internal roplacoable ' SPG = gpring
: Sl iy "SPL, = special
CcCW = coumerelockwise K = kil ] 000 . OBD - = order by SST 'é'g,:ainless steel
CER = ceramic ' = kilo = B | description . o = split ring’
ghéig = cabi‘niet mount only ‘ 8;’( = OV*;tlih?ﬂd STL = steel
F = coefficient U LM 'é”len hand ‘ JFE L oxige o ‘ ‘
COM = common o UL ' 5o ‘
COMP = composition o E;PWASH - ::)nc(;:u"”t:sr;‘%z P = peak .TA = tantalum
COMPL = complete L0G - ithmie ¢ PC , = printed circuit ™ = time delay
AT * logarithmic taper PF. . . = picofarads = 1012 pgL = togple
ggNN = co(rlm(:ctor It LPF:, = low pass fidter. .. - . farads THD = u:,gfﬂ:j
cadmium plate R B L ' PH BRZ = h | =
g\!:rT - tc:?(:::‘l?\‘i?s?y b gy o = milli = 10°3 PHL . = ggﬁm:: bmmcx“‘ ‘%L = ::»tl‘:?f:::::‘c -
S ) MEG = meg= 106 PV = P“;‘k inverse .. TRIM = trimmer
DEPC = deposited carbon . MET FLM = metal film . Lo 4_',‘./vn tage . TWT = traveling wave -
DR e, dri'\)re ¢ . ~ METOX = metallic oxide .- - FNF i = positive-negative- . ' tube‘
S ' ’ . %ER = mamifacturer p/O _ gg:;")"f“ PR -
. | ELECT = electrolytic 2 - = mega Hertz - : IR icro = 10°6
‘ ggCAP = encapsulated M})NMAT > :J:m:)ni:'atu:e o gglﬁz = gg:::::f::c M | = micro = 10 |
g : ‘ Co . ' momentary Lo Vo : '
A T = external , MOS = metalized y P08 = position(s) VAR = variable
S 1F = farads , » substrate - SI?T = potentiometer VDCW = de¢ working volts
- FH = flat head + MTG = mounting PT = penktto-peak ‘ '
FILH = Fillister head oMY = Ymylar? ey o g;’;}: workmg volt- W ‘=vwm,
'- ‘ FXD = fixed N : (109) ' age xl - = watts
. = Nnano " ) L ) =
| B = giga (109) N/C = normally closed = - RECT = rectifier WV = working inverse
‘ IGe . = / rmally closed : voltage
GL “.;5 - :le::"“i“m NE = neon. - gg = ';d:?df;“‘l‘éenc", T WW = wirewound
o > i e ~ .= round head or = without
. GRD = ground(ed) NI PL =‘ nickel plate Lo " right hand w/0o wntnout
N, . ) M . N ‘ | v " ¢ )
O e - 61




Replaceatie Parts ST o | . Model 8556A

[ Table 6-2.\\\Ma(zu‘facturers’Co'de List

NFR y . (O ‘ : | 21e
ND. MANUFACTURER  NANE - - ADDRESS CODE

00000 U.S<A. CONHDﬁ ' ANY. SUPPLIER OF U«S.A. : o

01121  ALLEN BRADLEY CO0. ' i MILMWAUKEE, WIS. 53204
01295 TEXAS lNSTRUHENTS INC. SEMICONDUCTOR CONPUNENTS DIV. ' DALLAS, TEX. 75231
04713  MOTOROLA SENICONDUCTOR PROD. INC. \ PHOENIX, ARIZ. 85008
07263  FAIRCHILD CAMERA £ INST. CORP. SEMICONDUCTGR DIV. MOUNTAIN VIEM, CALIF. 94040
085664 BRISYOL CD. THE SN b WATERBURY, CONN. 06720
08717 SLOAN CD. VHE : | \- SUN VALLEY,  CALIF. 91352
12574 GULTON IND. INC. DATA SYSTEM DIV. ' \ . ALBUQUERQUE» N.M. 87108
28480 HEHLETT—PACKARD COMNPANY K "PALO ALTD, CALIF. . 94304

36196 STANWYCK COIL PROD. LTD. ‘ e HAWK SBURY ONTARIO, CANADA
56289 SPRAGUE ELECTRIC CO. : N. ADAMS, MAS5S. . 01247
; 70276, ALLEN MFG. CO. \ HARTFORDy CONN. 06101
SRS 71041 BOSTON GEAR WORKS DIV N. AMERICAN ROCKWELL CORP. ' . ' : QUINCY, MASS. 02171
' 71468  ITY CANNON ELECT, INC. : ‘ LOS ANGELES, CALIF. 90031
71590 GLOBE UNION INC. CENTRALAB DIV. MILWAURZE, WISC. 53201
717464  CHICAGD MINTATURE LAMP WORKS CHICAGO, ILL. 60640

71785 CINCH MFG. CO, DIV TRW INC. ELK GROVE VILLAGE, ILL.

72136 ELECTRO MDTIVE MFG. CO. INC,. WILLIMANTIC, CONN. 06226
72982 ERIE TECHNOLOGICAL PRDD. INC. : ‘ ERIE, PA. 16512
73734  FEDERAL SCREW PROD. INC. : CHICAGOD, ILL. 60618
74970  JOHNSON E.F. CO. ' \ . "MASECAy MINN. 56093
75042,  INT":RNATIONAL RESISTANCE CO. INC. ) PHILADELPHIA, PA. 19108
75915. LIVTELFUSE INC. - : ' DES PLAINES, ILL. 60016
76530 CINCH MONADNDCK MILLS DIV TRW INC. ‘ ' CITY OF INDUSTRY, CALIF. : 91746
78189  SHAKEPROOF DIV. ILLINDIS TOOL WORKS ' ELGIN, ILL. 60120
78488 STACKPOLE CARBCN CO. ) ‘ ST. MARYS, PA, : 15857
) 79727. CONTINENTAL-WIRT ELECTRONICS CORP. [ PHILADELPHIA. PA. 19144
) 80131 ELECTRONIC INDUSTRIES ASSOCIATION \ WASHINGTON D.C. 20006
© 82142 AIRCO SPEER ELECT. come., .o ‘ ) ‘ DU BOIS, PA. 15801
91506  AUGAT INC. _ ATTLEBORDy MASS. 02703
Y 193332  SYLVANIA ELECTRIC PROD. INC. SEMICONDUCTOR DIV\ ‘ " HOBURNy» MASS. . o801’
98291  SEALECTRO CORP, , , . ’ \MAMARONECK, N.Y. ‘ 16544
" 98978 INTERNATIONAL ELECT. RESEARCH CORP- Vo ‘ BURBANK, 'CALIF, 91502

y 99800 ~ DELEVAN ELECTRONICS CORP. 3 E. AURDRA; N.Y. 14052
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Replaceable Parts

Moqtﬂ 8556A
I
Table 6-3. Replaceable Parts

‘ \ . .- Mfr : B L
Reference | ,p part Number| ' Qty Description | Mfr Part Number
Designation Code |
Al 08556-60026. - 1 SWITCH ASSY: BANDWIDTH 28480 08556-60026
ALCR1 1901-0025 3 DIODEsSILICON 100MA/1V 07263 . FD 2387 -
AlRL 0757-0274 1 RIFXD MET FLM 1.21K OMM 1% 1/8W 28480 0757-0274 -
AlR2 0757-046% 5 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
AlR3 0698-3453 1 R:FXD MET FLM 196K OHM 1% 1/8W 28480 0698-3453
‘ALR 4 0698-3161 2 RIFXD MET FLM 38.3K OHN 1% 1/8W 28480 0698-3161 ' !
AlIRS 0698~4507 1 RIFXD MET FLM 76.8K OHM 1% 1/8W 28480 9698-4507
ALRS 0698-3161 RIFXD MET FLM 38.3K OHM 13 1/8W 28480 0698-3161
ALRT 0698-4534 2 RIFXD MET FLMN 309K OMM 1% 1/8W 28480 0698-4534
ALRS 0698-4521 2 REFXD MET FLM 154K OHM. 1% 1/8M 28480 0698-4521

_ AlR9 0698-4534 "RE:FXD MET FLM 309K OHM 1% 1/8W . ‘28480 0698-4534
AlR10 0698-4521 R2FXD MET FLM 154X OHM 1% 1/8W 28480 0698-~4521
AlR11 0757-0458 1 RIFXD MET FLM S1.1K OHM 1% 1/6W 28480 0757~0458
AlR12 0698-3148 1 RIFXD FLM 102K OHM 1% 1/8W 28480 0698-3148
AlR13 C69B8~4487 1 RIFXD FLM 25.5K OHM 1% 1’9W 28480 0698-4487
AlR14 06968-3157 3 RIFXD MET FLM 19.6K OHM 1X 1/8W 28480 0698-~3157
AlS1 3100-3012 1 SWITCHIROTARY 7 POSITION \ 28480 3100-3012
A? 08556~60027 1 SWITCH ASSY:SCANWIDTH . N 28480 . 08556+-60027
A2R1 €698-6296 1 RIFXD MET FLM 22.00 OHM 0.25% 1/8W 28480 0698-6296
A2R2 0698-7533 2 R2FXD FLM 30 OHM 0.25% 1/6W 28480 0698-7533
A2R3 0698-4190 2 R:FXD MET FLM 50 OHM 0.25% 1/8W 20480 0698-4190
AZR& 0696-7888 1 RIFXD FLM 22.2 OHM 0.25% 1/8W 28480 0698-7888
A2R5 0698~7532 1 R:FXD FLM 100 OHM 0.25% 1/8W 28480 0698-7532
A2R6 0698-7533 RIFXD, FLM 30 OHM 0.25% 1/8W 28480 0698-7533
A2R7 0698-4190 R:FXD MET FLM 50 OHM 0.25% 1/8W 28480 0698-4190
A2R8 0698-6299 1 RIFXD MET FLM 100.40 OHM 0.25% 1/8W 28480 0698-6299
A2R9 €698-7916 1 REZFXD FLM 301.2 OHM 0.25% 1/8W 28480 0698-7916
A2R10 0698-6315 1 RIFAD MET FLM 503.1 OHM 0.25% 1/8W 20480 ' 0698-6315
A2R11 0698~6302 | REFXD MET FLM 995 OWHM 0.25% '1/78M 28480 0698-6302
AR12 0757-0488 4 R3FXD MET FLM 909K OHM 1% 1/8W 28480 07%7-0488
A2R13 0757-0488, ' ' RIFXD MET FLM 909K OHM 1% 1/8W 28480 07570488
AZR14 0757-0488 RSFXD MET FLM 909K DHM 1% 1/8W 28480 0757-0488
AR15 0757-0488 R:FXD MET FLM 909K OHM 1% 1/8W 26480 0757-04 88
A2R16 0698-3260 6 RIFXD MET FLMN 464K OHM 1% 1/8W 28480 0698-3260
A2R17 0698-3260 R:FXD MET FLM 464K OHM 13 1/8W 28480 0698~-3260
A2R18 0698-3260 R3FAD MET FLM 404K DHM 1% 178w 28480 0698-3260
A2R19 0698~3260 RIFXD MET FLM 464K OHM 1% 1/8W 28480 0698-3260
A2R20 0698~3260 R:FXD MET FLM 464K DHM 1% 1/8W 28480 0699~3260
A2R21 06908-3260 R:FXD MET FLM 464K OHM 1% 1/8M 28480 0698-13260
A2R22 0698~3271 2 RIFXD MET FLM 115K OHN 1% 1/8W - 28480 0698~3271
A2R23 0698-3271 : R2FXD MET FLM 113K OHM 1X 1/Btf 28480 0698~ 3271
A251 3100-3011 1 SWITCH:ROTARY DUAL CONCENTRIC 20480 3100-3011
A252 . PART OF 1
Al 08556~-60028 1 SWITCH ASSY:INPUT LEVEL 28480 08556~60020
A3MP1 5040~0218 " 1 COUPLER:SWITCH SHAFY 28480 5040-0216
A3R1 0698-791% b 1 RIFXD FLM 900.0 OHM 0.25% 1/78W . 28480 0698~ 7915
A3R2 0698-7912, . 1 REFXD FLN lll.l OHM 0.25% 1/8W 28480 0698-T912
A3R3v C696~7914 ) 1 REFXD FLM 216.2 OHM 0.25% 1/8W 28480 0698-7914
A3R4% 06987913 . 1 R3FXD FLM 146.3 OHM 0.25% 1/8M 28480 0698~7913
A3RS5 2100-3107 1 R: VAR CERMET 10K OHH 10% 10CCLOG 1w 28480 -2100~3107

- A3R6 or57-0798 | | RSFXD MET FLM 110 OHM 11X 1/24W 284 80 0757-0798
A3S1 3100~3010 1 SWITCHIROTARY 6 POSITION 28480 3100-3010

 A3WL 08556~60011 1 CABLE ASSY$INPUT AMPLIFIER 28480 08556~60011

C A3W2 08556-60010 1 CABLE ASSY:INPUT CONVERTER ' 26480 08556~60010
AdN3 085%56-60014 ) R CABLE ASSVITG LEVEL ' - 28480 0855A~60014
A% NOT, ASSICNED ‘ .
A5 08556-60005 1 BOARD Assvspne-ArTENUAton -AM 28480 08556~60005
AS 08556-20002 5 HOUS ING 3 SHIELD . 28480 085%6-20002
AS 08556-20018 2 SHIELD:HOUSING 28480 08556-20018
ASC1 0180-0094 4 C:FXD ELECT 100 UF +75-10% 25VOCH 56289 30D010760250D2-DSM
A5C2 . 0160-0127 5 CIEXD CER 1.0 UF 20% 25VDCH 56289 5C13C S-CML
A5C3 . 0180~00%4 C:FXD ELECT 100 UF +75-10% 25VDCW 562 89’ 30D10760250D2-DSM
ASCe . 0160~0127 C:FXD CER 1.0 UF 20% 25VDCW 56289 " 5C13C S~-CML
ASCS © Q180-2376 1 CIFXD AL ELECT 3.5 UF +50-108 200VDCW 56289 39D257
ASC6 0121-0105 2 " C3IVAR CER 9-35 PF NPO 28460 0121-010%
ASC? © 0121-010% CiVAR CER 9-35 PF NPO 28480 0121~0105% "
A5C8 G180-1714 1 CtFXD ELECT 330 UF 10% 6VDCW 28480 0180~1714
ASC9 0180~0291 3 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 15001 05X9035A2-DYS
ASC10 0160-2261 1 C:FXD CER 15 PF 5% S00VDCW . 72982 301-NPO-15 PF
A5C11 0160-2257 1 C:FXD CER 10 PF 5% soovocu 72982 301 ~-000~COHD~100J
A5C12 0180-1907 2. CIFXD AL ELECT %60 ur +75-10% ovocu 56289 30056 76006DH2 ~-DSM
A5C13 0180-1819 1 C3FXD ELECT 100 UF +75-10% 50VDCW 28480 0130~1819
ASCR1 1901-0025 DIODE:SILICON L00MA/1V 07263 FD 2387 ‘
ASCR2 1901-002% 3 DIODE:SILICON 100MA/1V 07263 FD 2387 X
ASCR3 . 1901-0376 2 DIODE:SILICON 23SV 28480 1901-0376

‘See introduction to this section for ordering information




‘Replaceable'Parts o S . Model 8556A .

. Table 6-3 Replaceable Parts P :

Reference |.p part Number| Oty - Descnptlon' = " Mfr Part Number |
Designation S | | Code |7 |
‘ ’ ) ' ! ‘V) ) ) N ' . ‘ N
" ABCR& © 1901-0376 " DIODE:SILICON 35V 208480 1901-0374, o ‘
- ASGRS 1902~0064 2 " DIGDE BREAKDOWNS 7.5V ' 28480 1902-0064 o
ASCR6 -1902-0064 DIODE BREAKDOWNSZ 7.5V 28480 1902-0064
ASJ1 '12%0~1195% L] CONNECTORIRF SUB=MINIATURE SERIES 98291 52-053-0000
A5J2 '1250-1195 : counecroa-nr sunrnlulgruue SERIES 98291 52-053-0000
. ASKA 0490-1011 1 RELAY124V 125C - co C e 28480 . 0490~1011 .
ASK2 . _ -0490-0965 1 RELAY:REED 12vDC o.ﬁﬂ L o < 28480 ©0490-0965 \
ASQlL ") 18%3-00%0 5 TSTR:SI PNP \ 28480 1.8%3-0050 e
A5Q2 1853-0050 TSTR:SI PNP o .| 28480 1853-0050 Y
A5Q3 : 18%3-0050 TSTR1SI PNP - , 28480 1853-0050 Do
. ASQé 185%-0372 .. 1 TSTRIFET SI N-CHANNEL ! 28480 1855-0372
_ASR1 0757-0401. - ' 9 RIFAD MET FLM 100 OHM 1% 1/68W 28480 0757-0401 °
- ASR2 0757-0401 -/ o R3FXD MFT FLM 100 OHM 1% 1/8W 28480 0757-0401
" ASR3 ' 0698~7922 ' 1 RZFXD FLM 968K OHM 0.25% L1/8MW 28480, 0698-7922
ASRé © 0698-7917 - ] RIFXD FLM 32.6K onn 0.25% 1/su ‘ 28480 0698-1917
ASRS : . 087%-1011 1 RIFXD COMP 100 unn 108 1/8W : 01121 881011 s .
ASRG 0757-0344 1 R:FXD MET FLM 1.00 MEGOHM 1% 'L/74N 20480 0757-0344 v ;
ASR7: 1. 0698-7920 1 RZFXD FLM 126.6 QHM 0.27% 1/8W 28480 0692-7920
ASRB - 0658~7919 1 RIFXD FLM 1516.0 OHM 0.25% 1/8W 28480 . 0698-7919
ASR9 \ 0698-7918 1 R2FXD FLM 798.0 OHM 0.25% 1/8W 28480 - 0698-7918
ASR10 0698-7921 1 RIFXD FLM 1953 OHM 0.25% /84 28480 06987921
ASR1L 0698-3150 . 1 REFXD 'MET FLM 2.37K OHM 1% Y/8W - 28480 .0698-3150
ASR12 0757~ 0442 R:FXD MET FLM 10,0K OHM 1% 1/8W « 28480 0757~0h42
‘ASR13 0698-3162 , 1 RIFXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162 s S
ASR14 06983455 3 RIFXD MET FLM 261K OHM 1% /7N 28480 0696-3455 : IR
ASR15 . 0698-7967 1 REFXD FLM 2.5K OHM o.zs: 1/8W J,J‘ 28480 0698-7967
- ASRL16 0698-3435 RIFXD MET FLM 261K OHM 1% 1/8W : 28480 0698~ 13455
ASRL7 0698-315% 1 REFXD MET FLM 4.64K OHM 1% 1/6W 28480 0698~ 3155 ,
ASR18 0757-0444 1 RIFXD MET FLM 12.1K OHW 1% 1/8W - . 28480 0757-0h44 =
ASR19 0757~0290 4 REFXD MET FLM 6.19K OHM 1% 1/8W : 20480 0757-0290
ABR20 0757~0401 REFXD MET FLM 100 OHM . ll 1Ieu 28480 0757~0401 ,
ASTP1 0340~0038 4 FEEDTHRUIT ERMINAL 28480 0340-0038 -
. ASTP1 0340-0039 4 INSULATOR3BUSHING - .-,‘ 28480 0340-0039 Lo
ASTP2 0340-0038 ‘ : FEEDTHRUITERMINAL . 28480 0340-0038 .
ASTP2 0340-0039 ‘ INSULAYOR:BUSMING . : 28480 0340-0039 ‘
A6 / 085%6-60006 . B BOARD ASSstaeoueucv couveaven .'28480 08556-60006
Ab o 08556-20002 - S HOUS INGESHIELD 28480 | 08556-20002
- A6C1 L 01'60-0975 . 2 C:FXD CER 0.001 UF 20% 75VOCW ' 12574 S5M-.001-98
A6C2 . 01 60-0575 C:FXD CER 0.001 UF 20% 75VDCW o 12574 | SSM=.001-98
‘A6C3 0180-0197 B ¥ CEFXD ELECT 2.2 UF 10% 20VDCW L : 56289 © 150D225X%9020A2-DYS
A6CH , , 0180-0197 C3FXD ELECT 2.2 UF 108 20VDCW 56209 150D225%X9020A2-DYS
A6CS 0160-3456 | 23 C:FXD CER 001 UF 10% 250VDCW - 56289 CO67F 251F 102KEL2-CDH
A6CH 0180-1907 - b : C3FXD AL ELECT 560 UF +735-10% 6VDCW 56289 30056 76006DH2-DSN
AsC? 0160-3449 1 C:FXD CER 2000 PF 108 250VDCHW 56289 CO67B251F202KS25-CDH
A6CB 0140-2130 2 CEFXD MICA 865 PF 1% _ 28480 0160-2130 .
ABCY 0160-0300" I C:FXD MY 0.0027 UF zoovucu 56289, 192P27292-PTS
A6Cl0 . 0160-2130 © .y f CIFXD MICA 865 PF 1% ‘ 28480 . 0160-2130
AsC11 0160-2244 1 C:FXD CER 3.0+/-0.25 PF 500VDCW » 28480 0160-2244
ABC12 0121-0453 1 CIVAR AIR 1.3+5.4 PF 250vDC - oo 74970 197-103-10%" °
A6C13 0160-2238 | c:;xo CER 1.5 wr 500VDOCM S 12982 301-000-COKO-159C
A6Cl4 0160-3456 CIFXD cen.,oox uE 108 250V0CW 56289 CO67F251F 102K E12~CDH
AGC1S 0L60-3456 . C3FXD CER .001 UF 10% 250VDCH 56289 CO6TF251F 1 02KEL2-CDH
ABCLl6 0160-3456 C:FXD CER 001 UF'10% 250V0CW 56289 CO6TF251F102KEL12-CON
A6C17 ' 0160-2206 1 CIFXD MICA 160 PF ‘5% , 28480 0160-2206 aq 0
. A6C18 0160-2307 1 CSFXD MICA 47 PF 5% . J.. 18480 0160~2307 n
ABC1Y: .0160-3456 ~CAFXD, CER 001 UF 10% 250VDCW 56289 . CObTF251F102KLC12-CDH
LABC20 0160-3456 C3FXD CER .001 UF 10% 250VDCW 56289 CObTF251F 102KEL2~CDN
" ABC2L: ~ 0180-3456 CIFXD CER .001 UF 10% 250VDCW 56289 CO6TF251F 102KE) 2-~CDH
A6C22 0121-0454 "1 C3VAR AIR 1.7-11.0 PF 250VDC 74970 187-0106~-105
Aaczs, '0160-2262 S CtFXD CER 16 PF 5% 500VDCW 72982 301000 COGO 160J
AbCZQ 0160-3456 C3FXD CER .001 UF 10% 250VDCW 56289 CObTF251F102KEL2~CDH
AGC25, 0140-3456 C:FXD CER .001 UF 10% 250VDCW 4 56289 CO6TF251F1 02KEL12+-CDH
A6C26 0160-3456 © C:FXD CER .001 UF 10% 250VDCW L 56289 CObTF251F102KEL12-COH
AsC27 0160-3456 " C3FXD CER .001 UF 10% 250VDCW . 56289 CO67F 251F 102KE12~CDH
AGCR1 10234~8560 8 DIODE :SILICON MATCHED QUAD(NSR) 28480 10534~8560
AGCR2 10534~ 8560 DIOBE:SILICON MATCHED QUAD(NSR) 28480 ' . 10534-8560
A6CR3 10%34-8560 DIODE3SILICON MATCHED QUAD(NSR) - 28480 ;| 10534-8560
AGCR4 10534-8%60 DIODESILICON MATCHED QUAD(NSR) 28480 .1 10524-8560
ABCRS 1902-3104 1 DIODE:BREAKDONN 5.62V 5% 0673 | S210939-110
- AGJ1 : ‘ 1250-1195 CONNECTORIRF SUB-MINIATURE SERIES : 98291, 52-053~0000
ABJ2 08443-20011 3 CONNECTOR:IRECESS ‘ ' v 2n~ao "08443~-20011
AbJ2 y 1250-1194 3 CONNECTOR:RF BULKNEAD RECEPTACLE - - .| 98291 52-045-4610
A6J2 o 2950-0043 3 NUTIHEX 3/8~32 X T7/16 X':3/32 ‘ -} ooo000 .0BD
AbJ3 ' 08443-20011 CONNECTORSRECESS r - 208480 08443-20011
A6J3 1250-1194 CONNECTOR:RF BULKNEAD RECEPVACLE ol 98291 . 52-045-4610
. - e P ' .
See introduction to this section for ordering information R : Lo
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Madel 8556A . Replaceable Parts
X ! ) ( % t
3 L Table 6-3 Replaceable Parts
| L Mfr |
Reforence o pare Number| Qty Descnptlon i Mfr Part Number
Designation C z Code ;
- AGJ3 2930-0042 L NUTSHEX:. 3/8-32 X 7/16 X 3/32 00000 oBD
A6L] 9140-0158" 1 | COILIFXD RF 1 UH 10% V- 99800 1025-20
- A6L2 9140-0237 6 | COIL:FXD 200 UH 5% 28480 9140-0237
,A6L3 9140~0237" ' COILIFXD 200 UH 5% P A 28480 9140-0237
AbL % 9100~-225%5 2 COIL/CHOKE 0.47 UH 10X . 28480 9100~-2255
Ab6LS 9100-22%% COIL/CHOKE 0+47 UH 10% SR 28480 9100~-2255 .
-A6L6 9140-0179 2 COIL/CHOKE 22.0 UH 10% Ay 28480 '’ 9140~0179
“ASLT 9140-0179 COIL/CHOKE 22.0 UH 10%. 28480 9140-0179
AbL8 9100-1616 1 COIL/CHGOKE 1.50 UH 108 99800 1537~16
A6L9" 9100~0368 ) COILIFXD 0.32 UH 108 36196 1A~3303M
“ A6Q1L 1854-0019 -8 TSTRISI NPN K 20480 1854-0019;
" ABQ2 1854~0019 o TSTR31SI NPN o o 28480 -1854-0019
A6Q3 18054-0019. ' ) TSTR3SI NPN v i H 28480 1 856-00!9
A6G3 . 1205-0037" R S HEAT SINKHR‘NS!STOR 5 N 28480 1205-0037
MQ‘. 18540247 w1 : TSTR:SI NPN ‘ A 287.80 1854-0247
‘lbﬂl 0757-0465 o i REFXD MET FLM lOOK"ﬂHH ‘1% 178w 28480 0157-0455
AGR2 - 0698-3443 3 RIFXD MET FLM 267 OHM 1% 1/8" . 28480 0698-3443 N
A6R3 .5 0757-0346 . 4 RIFXD MET FLM 10 OHM 1% L/8M ‘28480 0757-0346 "
. ABRG . 07570346 R3FXD MET' FLM 10 OMM 1X 1/0M . 28480 0757-0346 !
AGRS 2100~-2632 1, RIVAR FLM 100 OHM 103 LIN 1/2u - 28480 2100~-2632 .
A6RS 07.51-&0'400 2 R3FXD MEY FLM 90.9 OHM 1X l/8M 28’680 0757-0400 K
‘ A6RT 0757-0400 R:FXD MET FLM 90.9 OHM 1% 1/8W 28480 C157-0400
- AGRS 0757-0401 R:FXD MET FLM 100 OHM 1% .1/6W 28460 0757-0401
AGRY -, 0757-0401 RsFXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401
A6R10 ' 1. '0690-0032‘ 2 R3FXD MET FLM 464 OHN 1% 1/86W 20480 0698-0082
A6RLY - 0757-0401 REFXD MET FLMN 100 OHM 1% 1/08W 20480 0757-0401 ‘
A6RL12 '0698-0083 8 R3FXD MET FI.H 1.96K OHM 1% 1/8W 20480 0698~0083 |
- A6R13 0157-0317 . 2 R3FXD MET FLH 1.33K OHM 1% 1/8W . 28460 0757-0317 /
. ABRLA 0757-0317 RIFXD MET FLM 1.33K OHM 1% 1/8W 28480 0757-0317
A6R15 N757-0346 RIFXD MET FLM 10 OHM 13 1/8M . 28480 0757-0346
AGRL G © 0698-3431 2 RSFXD MET FLM 23.7 OHM 1% 1/8M a 28480 0696~3431
AGRLT 0757-0198 1 ] RIFXD MET FLM 100 OHM 1% 1/2W 28480 0757~ 0196
AGRLS . - 0757-0346 r»d RSFXD MET FLM 10 OMM 1% 1/8M 28480 L 0757-0346
AGR19 0757-0394 2 RIFXD MET FLM 51.]1 OHM 1% 1/8M 20480 0757-0394
A6R20" 0698-3443 oy RIFXD MET FLM 287 OHM 1% 1/8W 28480 0696-3443
A6R21. . a157-0394 RSFXD MET FLM 51.1 OHM 1% 1/8W 204010 - 0T57=039%
. A6R22 0698-3441 3 " RIFXD MET FLM 215 OHM 1% 1/8W 28400 W 06983441
© AGR23 0757-1094 3 RIFXD MET FLM 1.47K OHM 1% 1/8M 28480 . 0757-1094
W . AGR24 0757-1094 RIFXD MET FLM 1.17K OHM 1T 1/8W ot . 28480  0757-1094
AbR2% 0757-0397 2 RIFXD MET FLM 68:1 OHM 1% 1/8W 25480 '0757-0397
AGR26 - 0698-3429 3 R3FXD MET FLM 19.6 OHM 1% 1/8W ! 28480 0698-3429
AGR27 ar157-0799 1 RIFXD MET FLM 121 OD)H 1% 1/72m i 28480 07157-0799
AGR20 ,0698~0082 . | RIFAD MET FLM 466 ﬂﬂ‘! 1% 1/8w 28480 0696-0082
AbTl - 08556—8000! » 1 .YRANSFOIIHENTUND ‘ . - 28480 08556~-80001
AoT2 . 08556-80003. 2 l‘. TRANSFORMERS RF . " 26480 08556~80003
AST3 - 08556-80003 4 TRANSFORMERSRF 28480 08556-80003
AbYL 0410-0427 ' 1 CRYSTALIQUARTZ 50.1350 MHZ ' 28480 0410-0427
AT 08556-60007 . 1 BOARD ASSYIFREQUENCY CONTROL 1 28480 08556~-60007
Y 08556-20002 ; . HOUSING s SHIELD 28480 08556-20302 ‘
ATC1 0160-2055 17 v CEFXD CER 0.01 UF ¢80-20% 100VDCW 56289 CO23F lOlF/IO‘.&lSZZ-CDﬂ
ATC2 0160-2055% C1EXD CER 0.01 UF +80~203. 100V..CW. 56289 CO23F lOlFlyOSlSl’Z-CDH
ATC3 0160~3456 CiFXD. CER .001 UF 10% 250VDCH . 56289 CO6TF251F 102KEL2-CDH
ATCS - . 0160~-2015 CiFXD CER 0.01 UF +80-20% IOOVDCH 562 89 COZ3F 102F1032522~COM
AYCH .| 0160-20%5 C:FXD CER 0.01 UF +80~20% 100V/IEW 56289 CO23F101F1032522~-CDH
d?va.‘ ) 1. 0160~-205% C:FAD CER 0.01 UF +80-20% 100VDCW 56289 CO023F101F1032S22-CDH
. ATCT 0160-2055 C:FXD CER 0.01 UF +80-20% IOOVDCW ' 56289 CO023F101F1032522~CDH
' ‘7,&0 0180-0197 C3:FXD ELECT 2.2 UF- 108 20VDCW T 56289 150D225%9020A2-DYS
ATCY 0160~-3060 2 CtFXD CER 0.1 UF 20% 23VDCW ' 56289, 3C42A~CHL',
ATC10 0180-0116 4 | C3FXD ELECT 6.8 UF 10% 35VDCW 56289 150D6 05 X93%582~0YS
A'lCll‘ 0180-0116 - CTEXD ELECT 6.8 UF lOI‘BSVDCH . 56289 150D685%903582-DYS
ATCRL . - 1902-3106 1 DIODEIBREAKDWN SILICDN S-NN 28480 - 1902~3106
ALY 9140-0118 2 COILSFXD 500 UN 5% 28480 9140-0118
ATL2 . 9140-0118 COILIFXD 500 UH 5% . 20480 9140-0118
L ATQY 1853-0001 1 TSTR1SI PNPISELECTED FROM: 2Nll32Q Jo 2BABO 1853-0001 |
ATR1 0157»0419 2 "RIFXD MET FLM 681 OHM 13 /6w ..‘:‘5"28680 0757-0419 .
ATR2 . 0757-0642 6y RIFXD MET FLM 10.0K "OHM ll 1/88 X , 2B48G 0157-0442
- ATR3 " 0757-1094 RIFXD MET FLM l.b'lK OHM 1% 1/8M ‘28&80 0757-1094
. ATRS - 0737-C419 RI1FXD MET FLM 651 OHM 1% 1/8W © ‘20480 07570419
) ATRS 0757-0401. . RIFXD MET FLM 100 OHM 1X 1/84 . . 28480 ' .0757-0401
. ATRG 0698~3615 1 RIFXD MET ax a7 OHH 5% 2 . 28480 1 0698-3615
IvAVl? S " 0698~3154 2 "RIFXD MET FLM ‘0-22'( OHM 18 1183 208480 0698-3154
“ATRO . -0683~155%% . 1 RIFXD COMP 1.5 MEGOHM 58 1/4W° ollz21 CB 1555
ATRY - 0698-7996" . RIFXD FLN 555.53 IJM 0. 25% unu . 28480 0690-7996
ATR10 0690—3231 RS = REFXD FLN 5K OWMN 0.23% 1/8W . 20480 0698-3237
ATR11 0690-3154 o o .RlFID "MET FLM 4,220 OHMN 13- ll!\l 0698-3154

See intioﬁl’wti‘on to ihis;:gpction for ordering infdrmutio'n'?‘ s
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Replaceable Parts Model 8556A
Table 6-3. Replaceable Parts
,‘ . o Mér
Reference |up part Number| Qty ~ Description de | Mir Part Number
Designation | Code ‘
ATR12 0698~ 3455 RIFXD MEYT FLM 261K OHM 1% 1/8W 28480 0698-3455
ATR13 2100-1782 " 1 RIVAR WM. 20K 5% 1W . 75042 CT-106-4
ATRLS 0696-3236 'l RIFXD FLM 15K OHM 0.25% L1/8¥ 208480 0698-3236
ATR1S 0698-3237 RIFAD FLM 5K OHM 0.25% 1/8W 28480 0698-3237
ATRL1S 0698~3237 RSFXD -FLM 5K OHM 0.25% L1/8W 28480 0698-3237
ATRL7 0698-3193 2 REFXD FLM 10K OHM 0.25% 1/8M 28489 0698-3193
ATR18 0698-3193 RIFXD FLM 10K OHM 0.25% 1/8W 28480 0698-3193
ATR1I9 0698-3237 REFXD FLM 5K OHM 0.25% 1/88 28480 0698~3237
ATTPL . 0340-0038 " FEEDTHRUSTERMINAL 28480 0340-0038
ATTPL 0340-0039 INSUL ATOR 2 BUSHING 28480 0340-0039
"ATTP2 0340-0038 FEEDTHRUSTERMINAL 28480 0340-0038
ATTP2 0340-0039 INSULATOR: BUSHING 28480 0340~-0039
ATUl 1820~0055 2 ICsTTL DECADE COUNTER 01295 SN4356
ATu2 1820~-0055 IC:TTL DECADE COUNTER 01295 SN4356
‘ATU3 1820~-0069 1 ICITTL DUAL 4~INPT POS NAND GATE 01293 SN4344
ATU4 1826-0013 3 IC2L INEAR 20480 1826-0013
ATUS 1826-0013 IC:LINEAR 208480 1826-0013
ATUS 1820-0076 1 IC2TTL DUAL MASTER/SLAVE FF 01295 SN4355
ATUT 1820-0054 1 CI1TTL QUAD 2-INPUT NAND GATE 01295 SN4342
ATus 1826~0013 ICILINEAR 20480 1826-0013
A8 08556-60008 1 BOARD ASSY:TG OUTPUT 28480 085%6-60008
AB 0855620002 HOUS INGSSHIELD ‘ 284080 08556-20002
A8CL 01460~2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO23F101F 1032522-COH
ABC2 ¢180~0094 . CSFXD ELECT 100 UF +75-10% 25VDCW 56289 30D10760250D2~DSM
ABC3 0180~-0291 C3FXD ELECT 1.0 UF 10% 33VDCW 562089 150D1 05 X9035A2~DVS
ABCs 0100-0291 CtFXD ELECT 1.0 UF 10X 35VDCW 56289 15001 05X9035A2-DYS
"ABCS 0180-1746 2 C:FXD ELECT 15 UF 10% 20vVDCW 28480 0180~-1746
A8Co 0160-3823 1 . C:FXD POLY 0.0068 UF 5% 200VDCW 56289 192P68252E
ABC7 0160-2415 1 . C:FXD MY 0.0082 UF 5% 200VOCLN 20480 0160-2415
ABCSH" 0180-2338 1  CtFXD TANT. 650 UF 20% 20VDCW 56289 109D657X00207 2-DVP
ABCY 0160-2204 1 CiFXD MICA 100PF 5% 72136 RDM15F101J3C
ABCLO 0160~2254 1 CsFXD CER 7.5 PF 500vDCW , 72982 301~000~COMO-T759C
ABCL1 0180-0094 C:FXD ELECT 100 UF +75~10% 25V0CW 56289 300107G025002-DSM
ABCR1 1910~-0016 3 DIODEIGERMANIUM 100MA/0.B85V 60PIV 93332 D236l :
ABCR2 1910-001 6 : DIQODE 3GERMANIUM LOOMA/0.85V 60PIV 93332 D2361
ABCRI 1910~-0016 OIODE:GERMANIUM 100MA/0.83V 60PIV 93332 D2361
ABCR4 1901-0040 9 DIOBE:sSILICON 30MA 30wV 07263 FDG1068
ABJ1 - 1250-1198% CONNECTOR:RF SUB-MINIATURE SERIES 98291 52-053-0000
ABJ2 '1250~1195 CONNECTOR:RF SUB-MINIATURE SERIES 98291 52-053-0000
ABL1 9140~-0237 -COILZFXD 200 UN 5% 20480 9140-0237
ABL2 . 9140~0237 COILSFXD 200 UH 5% 28480 . 9140-0237
ABL3 9100~-2463 1 COIL/CHOKE 6.8 UH 3% 82142 4435-2H
ABLs 9100-3309 1 COIL:24 UH 3% 28480 9100-3309
ABQ1l 1854-0404 5 TSTR:SI NPN 28480 1854~0404
ABQ2 1854-0404 TSTR:SI NPN 28480 1854-0404
A8Q3 ' 1653-0007 1 TSTR:SI PNP 80131 2N3251
ABQ+4 1854-0404 TSTR1SI NPN 28480 1854-0404
ABQ5 1854-0404 TSTR:SI NPN ‘ 28480 1854~0404
ABJ6 1854-0053 1 TSTR1SI NPN 80131 2N2218
ABQ6 120%-0011 1 " HEAT DISSIPATOR:FOR TO-5 AND TO-9 CASES 98978 TABF~032-0258
ABR). ', 0757-0280 3 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ABR2 0757-0316 2 R:FXD MET FLM 42.2 ONM 1% 1/8W ) 20480 0757-0316
ABR3 0698-3441 RSFXAD MET FLM 215 OHM 1% 1/8W ., 28480 0698-3441
ABR% 0757-0442 *REEXD MET FLM 10.0K OHM 1X 1/8M 284080 0757-0442
ABRS . 0757-0290 RZFXD MET FLM 6.19K OHM 1X 1/8W 28480 0757-0290
ABRG 15 0698-344]1 RIFXD MET FLM 215 OHM 1% 1/8W 20480 0698-3441
AGRT v [ 0757-0316 RIFXD MEV FLMW 42.2 OWM 1% 1/08M 28480 0757-0316
ABRS 1 07T57-0418 2 R:FXD MET FLM 619 OHM 1% 1/6W 20480 0757~0418
ABR9 2100~17%7 1 RIVAR WW 3500 OHM 5% TYPE V 1M 20480 2100-17%7
ABR10 0757-0290 R:FXD MET FLM 6.19K OHM 1X 1/8M 20480 0737-0290
ABR11 0757-0290 " CRTIFXD MET FLM 6.19K OHM 1% 1/8W 284080 07157-0290
ABR12 0757-0401 " RIFXD MET FLM 100 OHM 1% 154 20480 0757-0401
ABR13 0757-0442 R3FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ABR1 4 0757-0442 RIFXD MET FLM 10.6K OWM 1% 1/8M 28480 07157-0442
_ABR1S 0757-0418 RIFXD MET FLM 619 OHM 1% 1/8N 28480 0757-0418
ABRl6 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8M 28480 0757-0280
ABRLT 0698~3429 R3FXD MET FLM 19.6 OHM 1% 1/06W 28490 0698~3429
ABR18 0757-0158 1 R3FXD MET FLM 619 OHM 1% L/2W 28480 or571-015%8
ABR19 0757-1100 1 RIFXD FLM 600 OHMN 1% 1/8W 28480 0757-1100
ABR20 0757-0460 1 R3FXD MET FLM 61.9K OHM 1% 1/8W 28480 . 075T7-0460
ABR21 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 20480 0757-0280
AB - 08556-00020 1 INSULATOR:3 MHZ OSCILLATOR 28480 08556~00020
AB 08356-00021 1 COVER33 MHZ OSCILLATOR 20480 08356-00021
ABA1l 08556-60029 1 BOARD ASSY:3 MHZ OSCILLATOR 28480 008356-60029
ABALC) 0180+0197 C:FXD ELECT 2.2 UF 108 20VDCW 56289 1500225 X9020A2~-0VYS
. See introduction Yo this section for ordering information
! -
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Model 8556A Replaceable Parts
I
Table 6-3. Replaceable Parts
' . - e Mfr ‘
Reference |4p part Number| Qty - Description Mfr Part Number
Designation \ - Code
ABA1C2 0160-2266 2 “CSFXD CER 24 PF 5% 500VDCHW 72982 301 ~-000-C0G0-240J
ABAlLC3 - 0160-2055 C3FXD CER 0.01 UF +80-20% 100VOCW 56289 CO23F101F1032522~-CDH
ABALCH 0160-2055 CsFXD CER 0,01 UF +80-20% 100VDCHW 562 89 CO023F 101F10371522~CDH
ABALCS 0160-2055 C:FXD CER 0.01 UF +80~20% 100VDCW 56289 C023F101F1032522-CDH
ABALCS 0160~20%5% C3FXD CER 0.01 UF +80~20% 100VDCHW - 56289 CO23F101F10321522-CDH
ABALCT 0160-205%5 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO23F101F1032522-CPDH .
ABALCS 0160-2247 1 C3FXD CER 3.9 PF 500VDCW 72982 301-NP0-3.9 PF
ABAICR1L 10534~ 8560 DIODE:SILICON MATCHED QUADCNSR) 28480 10534-8560
ABALCRZ 10534~-8560 DIODE :SILICON MATCHED QUAD(NSR) 28480 10534~8560
ABALCR3 10534-8560 DIODE:SILICON MATCHED QUAD(NSR) 28480 10534~-8560
ABALCRS 10 234-08560 DIODE:SILICON MATCHED QUAD(NSR) 28480 10534-8560
ABAICRS 1901-0040 DIOCDE:SILICON 30MA 30wV 07263 FDGL088
ABA1CR6 1901-0518 1 DIODE tHOY CARRIER 28480 1901-0518
ABALICR7 0122-0049 1 DIODE TUNING:90 PF 10% 28480 0122-0049
ABALCRS 1901-0040 OIODE:SILICON 30MA 30wV 07263 FDG1088 '
ABALL] '9140-0237 COIL:FXD 200 UH 5% 28480 9140~-0237
ABAlL2 9100~-1636 1 COIL/CHOKE 110 UH 5% 208480 92100~-1636
ABAlLL3 9100-1630 1 GOIL/CHOKE 51.0 UH 5% 28480 9100-1630
ABA1Q1 1853-0034 3 _TSTR1SI PNPISELECTED FROM 2N3251) 208480 1853-0034
ABALQ2 1853~-0034 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0034
ABAL1Q3 1853-0050 .. TSTR3S1 PNP 28480 1853-0050
ABALQ4 18%3-0050 TSTR31S1 PNP - 28480 1853-0050
ABAIR] 2100-2574 1 RZVAR CERMET 500 OHM 10% LIN 1/2MW 20480 2100-257
ABALR2 0698-3151 2 REFXD MET FLM 2.87¢ OHM 1% 1/8W 28480 0698-3151
ABALR3 0698-3440 1 R:FXD MET FLM 196 OHM 1% l/8W 28480 0698~ 3440
ABALlRS 0696-0083 RIFXD MET FLM 1.96K OHM 1T 1/8W 28480 0698-0083
ABALRS 0696-0083 "REFXD MET FLN 1.96K OHM 1% 1/8W 28480 0698-0083
ABALRS 0757~0465% "R3FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0465
ABALR7T 0757-0438 | REEXD MET FLM 5.11K OHM 13 1/8W 20480 0757-0438
ABALRS 0698-3151 RIFXD MET FLM 2.87K OHM 1X 1/8M 28480 0698-3151
ABALRY 0757-0440 1 R:FXD MET FLM 7.50K OHM 1% l/8M 28480 0757~ 0440
ABALR10 0698-00063 R:FXD MET FLM 1.96K OHM 1% 1/8W 28480 0698-0083
ABAIRLL 0698-0083 R:FXD MET FLM 1.96K OHM 1% 1/8W 28480 0698~00832
ABALR12 0698-0083 RIFXD MET FLM 1.96K OHM 1% L1/8W 28480 - 0695-0083
ABALT) 08552~ 6044 3 TRANSFORMERERF {5 PIN) 28480 085526044
_ABALTZ 08552~ 6044 TRANSFORMERIRF (5 PIN) 28480 08552~6044
ABALXY] 1200-0770 1 SOCKET:CRYSTAL 91506 8000-AG~26
ABALY] 0410-019% 1 CRYSTALIQUARTZ 28480 0410-0196
A9 08556~60009 ) § BOARD ASSY:TG CONVERTER 28480 08556-60009
A9 08556-20002 HOUS ING3SHIELD 28480 08536-20002
A9 08556~20018 SHIELD: HOUSING 28480 08556-20018
_ A9C1 0160-3456 C:FXD CER .001 UF 10% 25QVDCM 56289 CO6TF251F102KEL12-CDH
A9C2 0160-3060 C1FXD CER 0.1 UF 208 25VDCW 56289 3C42A-CML
A9%3 0160-3456" CIFXD CER .001 UF 10% 250VDCH 56289 CO67TF251F102KELY2-CDH
ASC4 0160-3456 C3FXD CER .001 UF 10X 250VDCW 56289 CO67F251F102KE12-CDH
A9C5 0160-3456 C3FXD CER .001 UF 10% 250VDCM 56289 CO6TF251F 102K E12~-CDH
A9C6 0160-3456 C:FXD CER .001 UF 10% 250V0CW . 56289 CO6TF251F102KEL2-CDH
A9C7 0160-3456 CaFXD CER .001 UF 10% 250VDCW 56289 CO6TF251F102KE12~-CDN
A9CH R 0160~3456 C:FXD CER .00} UF 10% 250VDCW 56289 CO6TF251F 102KEL2-CDH
A9C9 0160-2264 1 C3iFXD CER 20 PF 5% 500VOCW 72982 301~-000~-C0G0~-2004
A9C10 Cl140-C210 1 CiFXD MICA 270 PF 5% 28480 0140-0210
ASCl1 0i&)-2055% C:FXD CER 0,01 UF +80-20% 100VDCW 562 89 CO023F101F1032522~-CDH
A9C1l2 0160~3439 1 C:FXD POLY 0.039 UF 5% 200VDCW 28480 0160-3439
A9C13 01 60-2055 ' C:FXD CER 0.01 UF +80-20% 100VOCW 56289 CO23F101F10321522-CDH
"A9C14 0140-0193 1 C3FXD MICA 82 PF 5% 28480 0140-0193
A9C15 0160-2055 C:FXD CER 0.01 UF +80-20% 100VOCM 56289 CO23F101F1032S22~CDH
A9Cle 0160~-2266 CSsFXD CER 24 PF 5% 500VOCH 72982 301-000-C0G0~-2404
A9CR1 1902-3139 1 DIODE:BREAKDOWN 8.25V 5% 04713 SI10939-158
A9CR2 1901-0050 4 DIODE3SI 200 NA AT 1V 071263 'FDA 6308
A9CR3 1+ 1901-0050 DIGDEISI 200 MA AT 1V 07263 FDA 6308
A9CR4 1901~0050 OIODE1SI 200 MA AT 'V 07263 FDA 6308
A9CR5 1901-005%50 DYODEsSSI 200 MA AT 1V 07263 FDA 6308
A9J1 1250-1194 CONNECTOR:RF BULKHEAD RECEPTACLE 98291 52~045~4610
ASJ1 08443-20011 CONNECTORIRECESS 28480 08443-20011
A9J) 2950~-0043 NUT tHEX 3/8-32 X 7/16 X 3/32 00000 08D
A9L1 9100~1618 4 COILIMOLDED CHOKE 5.60 UNW . 28480 9100~-1618
A9L2 9140-0237 COILIFXD 200 UH 3% 208480 9140~0237
ASL3 9100~-2247 1 COIL:FXD RF 0.10 UH 102 28480 9100~2247
A9L 4 9140-0121 1 - COILSFXD 1.8 UM 28480 9140-0121
A9Q1l 18540019 TSTR:SI NPN 28480 1854-0019
A9Q2 1853-0034 ° TSTR3SI PNPISELECTED FROM 2N3251) 28480 1853-0034
A9Q3 1854-0404 i TSTR:SI NPN ’ i 28480 1854~0404
A9Q4 18%3~-0020 o 1 . TSTR1SI PNPISELECTED FROM 2N3702) 28480 1853~0020
A9Q5 - 1854-0019 . TSTR3S1 NPN 20480 1854-0019
A9Q5 1205-0037 HEAT SINK:TRANSISTOR 20480 1205-0037

" See introduction to this section for ordering information’
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Replaceable Parts Model 8556A
Table 6-3. Replaceable Parts
' | L Mfr
Reference |jp part Number| Qty Description Code | Mifr Part Number
Designation , ) ode . \
S \
ASR1 0757-0279 1 RIFXD MET FLM 3,16K OHM 1% 1/8W 28480 0757-0279
A9R2 0757-0397 R:FXD MET FLM 68.1 OHM 1% 1/6W 28480 0757-0397
A9R3 0757-0417 1 RIFXD MET FLM 562 OHM 1% 1/8W 208480 0757-0417
AR4 0757-0276 1 "REFXD MET FLM 61.9 OHM 1% 1/6M 28480 0757-0276
A9R5 0698-3429 ‘ RSFXD MET FLM 19.6 OWM 1X 1/8W 28480 0698-3429
ASR & 0757-0420 A R:FXD MET FLM 750 OHM 1% 1/8uW 284080 0757-0420
ASR? 0690-3443 RIFXD MET FLM 287 OHM 1% 1/06M 20480 0698-3443
A9RS C698-3431 RIFXD MET FLM 23.7 CHM 1% L1/8W 28480 0698-3431
A9R9 . 0757-0815 1 R2FXD MET FLM 562 OHM 1% 1/24 20480 0757-06815
A9R10 Q757~0439 1 RIFXD MET FLM 6.81K OHM 1% 1/8W 28480 0757~0439
ASR11 0698-3136 1 R3FXD MET FLM 17.8K OHM 1% 1/8W 26480 0698-3136
A9R12 - 0757-0422 1 RIFXD 'MET FLM 909 OHM 1% 1/84 28480 0757-0422
A9R13 0757-04C3 § RIFXD MET FLM 121 OHM 1% L/8W 28480 0757-0403
A9R14 0757-0401 RSFXD MET FLM 100 OHM 18 L/8W 20480 0757-0401
A9R1S ¢ 0698-0083 RIFXD MET FLM 1.96K OHM 1% 1/8M 28480 0698-0083
A3R16 0698~0083 RIFXD MET FLM 1.96K OHM 1% 1/8W 28480 0698-0083
A9R17 08698-3334 1 RIFXD MET FLM 178 OHM 1% 1/2W 208480 0696-3334
A9R18 0658-4037 1 RIFXD MET FLM 65.4 OHM 1% 1/8 28480 0698-4037
A9T1 08552-6044 TRANSFORMERSRF (5 PIN) ‘ 28480 085526044
A9TP1 08443-00041 2 TEST POINT 20480 08443-00041
AWl 08443-60064 1 CABLE ASSY : 20480 08443~60064
AlD 0a556~60012 1 BOARD ASSY:POWER SUPPLY 28480 08556-60012
- ALO 08556-00008 1. HOUS ING3COVER POWER SUPPLY 28480 08556-00008
Al10C1 0160-0127 C:FXD CER 1.0 UF 20% 25V0OCW 56289 5C13CS~CML
Al10C2 0160-2085% C3FXD CER 0.01 UF +80~-20% 100VODCM 56209 C023F101F1032S22-CDH
Al10C3 0180~0116 C:FXD ELECT 6.8 UF 10X 35VDCW 56289 150D685X903582~-DYS
Al0C4 0180-0116 C:FXD ELECT 6.8 UF 108 35VDCw 56289 1500685X903582-0YS
Al10CS5 0160-0127 C:FXD CER 1.0 UF 20% 25VDCwW 56209 5C13CS-CAL
AlOCo 0160-0127 C:FXD CER 1.0 UF 20% 25VDCW 56289 5C13CS-CML
Al10CR1 1901-0040. DIODE:SILICON 30MA 30WV 07263 FDG1088
Al10CR2 1901~0040 DIODE:SILICON 30MA 30wV 07263 FDGl088
A10CR3 1901-0040 DIODEISILICON 30MA 30NV 07263 FDGl0oo88
Al1O0CR4 1901-0040 DICDE:SILICON 30MA 30WV 07263 . FDG1088
AlOCR5 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1068
ALOCR® 1901-0040 DIODESSILICON 30MA 30WV 07263 FDGlo88
AlOF1 2110-0001 1 FUSEsl AMP 250V 75915 312001.
AlOLl 9100~1642 1 COIL/CHCOKE 270.0 UF 5% 208480 9100~1642
AlOL2 9140-0137 2 COIL:FXD RF 1000 UH 5% 28480 9140-0137
AlOL3 9140-0137 COILIFXD RF 1000 UN 5% 20480 9140-0137
Al0QlL 1853-0012 2 TSTR:SI PNP 80131 2N2904A
Al0Q2 18%3~0012 TSTR:SI PNP 80131 2N2904A
A10R) 0698~7233 1 RIFXD FLM. 7350 OHM 2% 1/6M 28480 0698-7233
ALOR2 0757-04065 RIFXD MET FLM 100K OMM 1% 1/8W 28480 0T15T7-0465
AlOR3 06915~3157 RIFXD MET FLM 19.6K OHM 1% 1/8W 20480 0698-315%7
AlORS 0698-3157 RIFXD MET FLM 19.6K OHM 1% 1/8MW 20480 0698-3157
Al0T1 08556~80002 1 TRANSFORMER:POWER SUPPLY 28480 08556~80002
AlOTPL 08443-00041 TEST POINTY 20480 08443~00041
Al0XF1 2110~0269 2 CLIPIFUSE 0.250" DIA 91506 6008-32CN
All 08556-60001 1 BOARD ASSY:MASTER 20480 0855%6-60001
All1C1 0160~-0165% 4 C3FXD MY 0.056 UF 10% 200VDCKW 56289 192P56392~PTS
AllC2 0160-0165% C3FXD MY 0,056 UF 108 200VDCW 56209 192P%6392~PTS
AllC3 0160-0165 C3FXD MY 0.056 UF 10% 200VOCW 56289 192P56392-PTS
AllC4 0160-0165 CtFXD MY 0.056 UF 10% 200VDCW 56289 192P56392-PTS
AllC5 0180-1746 CIFXD ELECT 15 UF 10% 20VDCW 28480 0180~-1746
AllCé 01603456 C:FXD CER .001 UF 10X 250VDCW 56289 "CO6TF251F 102KE12-CDH
AlLCT 0160-2055 C3FXD CER 0.0} UF +80-20% 100VOCM 56289 CO023F101F 1032522-COH
AllCS 0160-3456 CeFXD. CER 001 UF 10% 250VDCW 56289 CO6TF251F 102KE12-COH
Al1C9 0160-3456 C:FXD CER .001 UF L0% 250VDCW 56289 ~CObTF251F102KEL2-CDH
AllCL0 0160-34%6 CiFXD CER .001 UF 10% 250VDCW 56289 CO6TF251F102KEL2-CDR
AllLl 9140-0052 1 COILIFXD RF 3.3 NHY 28480 9140-0052
AllL2 9100~-1618 . COILIMOLDED CHOKE %.60 UMW 20480 9100-16186"
AllL3 9100-1618 COILtMOLDED CHOKE 5.60 UH 28400 9100-1618
AllL S 9100-1618 COILIMOLDED CHOKE %5.60 UH 28480 9100~1618
AllQl 18%4-0039 1 TSTR3S1 NPN 80131 2N3033
AllR1 0690~-3640 1 R3FXD MET OX 1.8K OHM 58 2 20480 0698-3640
ALLlR2 0764-0019 1 RIFXD MET FLM 4700 OHM 5% 2w 28480 0764-0018
AllR3 0658-3405 2 RIFXD MET FLM 422 OHM 1% )/ 2W 20480 0698-3405
AllR4 0698-3346 1 RIFXD MET FLM 4.22K OHM 1% 1/2W 28480 06983346
AllR5 0698-3405 CR3FXD MET FLN 422 OHM 1% 1/2M 28480 0698-3405
ALLIRS 0757-0465 RIFXD MET FLM 100K OMM 1% 1/6W 28480 0757-046% 0
AllTPL 0360-0124 3 TERMINALISOLDER LUG 28480 0360-0124
All1TP2 0360-0124 TERMINAL3ISOLDER LUG 204080 0360-0124
AlLTP) C360-0124 TERMINALISOLDER LUG 28480 0360-0124
ALLXAS 1251-2034 2 CONNEPC 20{2X10) CONTACTS ' 76530 65+716C
AlLLXA® 12%1-1831 4 CONNELTORZPC (1 X 10) 10 CONTACT 71785 252-10~30~-310
. J

See introduqtion to this section for ordering information



Model 8556A Replaceable Parts
Table 6-3. Replaceable Parts
| _ e Mfr
Reference |.p part Number| Qty Description Mfr Part Number
Designation | Code
ALIXAT 1251-2034 CONNSPC 20(2%X10) CONTACTS 76530 65-716C
ALLXAS 1251-1631 CONNECTORSPC (1 X 10) 10 CONTACT 71785 252-10-30~310
ALLXA9 1251-1631 CONNECTOR:PC 11 X 10) 10 CONTACT 71785 252-10-30~310
ALLXALO 1251~-1631 CONNECTGRIPC €1 X 10) 10 CunTACT 71785 252-10-30-310
: CHASSIS PARTS
C1 0160-3448 1 C:FXD CER 1000 PF 10% 1000VOCH 56289 C0678251F 102K525~COH
J1 , PART OF Wl
J2 PARY OF Wé
" P2 1251-0055 1 CONNECTOR: MALE 24 CONTACTS 28480 1251-005%
P2 08555-00002 1 SHIELD3CONNECTOR 28480 08555-00002
P3 ‘1251-2081 1 ~ CONNECTORIR AND P 41 MALE CONTACT T1468 DDM-43¥W2-P
P3 08556-40001 1 SUPPORT s CONNECTOR . 28480 08556-40001
R2 NOT ASSIGNED .
sl 3101-1533 SWITCH:SLIDE DP3 POS. MINIATURE : 78488 §5-93
Wl . 08556-60024 1 CABLE ASSYIUNBAL INPUT 284080 08556-60024
w2 ' 08556-60016 1 CABLE ASSY:IF INTERFACE 28480 08536-60016
W3 08556-60019% 1 CABLE ASSYSLO INTERFACE 20480 00556~-60015
We 08556~60023 1 CABLE ASSY:TG OUTPUT 28480 08556-60023
s 08556~60017 1 CABLE ASSY13 POSITION SWITCH 28480 08556-60C0L17
XAll 1251-2799 1 CONNECTOR:PC (2 X 15) 30 CONTACTY 71785 251-15-30~400
MISCELLANEDUS .
0370-0102 1 KNGBIRED BAR 28480 0370-0102
‘ (SCAN WIDTH)
« 0370-0114 1 KNOB SRED W/ARROW 5/8™ 0D 1/8" SHAFT 20480 0370-0114
(FINE TUNE)
0370-0116 1 KNOB:BLACK ROUND IFREQUENCY) 284380 0370-0116
0370-0151  § KNOBSROUND - FOR 0.125" DIA SHAFT 28480 0370-0151
{76 LEVEL)
3050-0004 2 WASHERIFIBRE .3125 0D T3734 ND. 1460
8710-0864 1 WRENCHIHEX KEY 08664 116
. 5040~0274 2 FOOT, PLUG~IN 208480 5040-0274
08555~-00017 1 COVER:BOTYOM 28480 08535-00017
08556-00001 1 PANEL REAR - 28480 085%6-00001
08556-00012 1 COVER:TOP 28480 0855%56-00012
08556~-00013 1 DIALIXKNOB IF(B552 LOG REF LEVEL) 28480 08556~00013
08556~ 00014 1 DIALIKNOB BANDWIDTH 284080 - 08556~00014
00556-00015 § DIALIKNOB SCAN 208480 n8556-00015
08556-00016 1 DIAL:XNOB INPUT 28480 08556-00018
08556~ 00022 1 SHIELDIMAGNETIC 28480 08556-00022
110488 1 TERMINAL 350 OHM 28480 110488
11095A 1 TERMINAL1600 OHM 20480 1109%5A
11660A 1 SHUNT TG 284080 11660A

- o - | N ‘

See introduction to this section for ordering information
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Replaceable Parts Model 8556A
Table 6-3. Replaceable Parts
o ‘ Mfr ‘
Reference |1p part Number| - Qty Description pe Mfr Part Number
Designation . ode
FRONT PANEL PARTS .
| 2100~-2531 ' RSVAR CERMET 10K OMM 20% LIN 2W 28480 2100-2531
(R4 FINE TUNE) ‘
2 2950~-0006 NUTSHEX 1/74-32 THREAD 73734 9000
3 2190-0067 WASHER:LOCK FOR 1/4" HOW 28480 2190~-0067
4 08553-2029 1 BUSHING:FINE TUNE POT 28480 08553-2029
5 2100-2528 1 R3VAR CERMET 5K OHM 10% LIN 2w 28480 2100-2528
{R3 FREQUENCY) X
6 1410-0008 1 BUSHING:1/4 DIA 71041 8462
7 2950-0001 NUTZHEX BRS NP 3/8-32 X 1/2 73734 9002.
8 . 2190-0016 WASHER:LOCK PH BRZ NP + 00000 080
9 ] 2360-0133 . SCREWIPAN HD POZI DR 6-32 X 1-1/4" 0n0o00 o8b
10 2120-0007 WASHERZINT LOCK #6 28480 .2199-0007
11 5020~-3349 1 SHAFT1SST 28480 5020~3349
12 08553-2028 1 BUSHINGITUNING SHAFT 28480 n8553-2029
13 3050-0017 WASHER:FLAT PHOS BRONZE 00000 08D
14 ‘ 08553-2039 1 SPUR GEAR:297 28480 08553-2039
15 3030-G145 SCREWISET 6-32 X 1/8" LG 70276 (o], 1))
16 3030-0342 SCREMISET 6-32 X 5/32" LG 00000 08D
17 3030-0007 SCREW: SET SST 4-40 X 178" - 00000 LTy
18 08553-2020 1 FLYWHEEL 28480 08553-2020
19 i 08553-2021 1 SHAFTIMAIN TUNING 28480 . 08553-2021
20 5000~0206 SPRING3WASHER 28480 5000-0206
21 1460~0299 1 WIREFORM:ANT I-BACKL ASH 20480 1460-0299
22 08553~2040 1 SPUR GEAR,112Y 28480 08553~-2040
23 0520-0127 SCREWSIPAN HD PD2I DR 2-56 X 3/16" 30000 080
26 08553-6034 1 GEAR AND HUB ASSY 28480 . 08553~2034
25 08553-2022 SPACER:GEARBOX 28480 08353-2022
26 0e553-2018 1 PLATEtFRONT 28480 0B553~2018
27 ‘ 2420~0001 NUT:HEX ST NP 6-32 X 5/16 W/LOCKWASHER 78189 0808
28 08556-00005% | GUSSET :LEFT 28480 08556-00005
29 2340-0193 SCREW:zPAN HD POZl DR 6~32 X 1/4* Q0000 i neoD
30 : C8553-2016 1 BUSHING: PANEL 28480 08553-2016
31 . 08553-2019 1 PLATESREAR 20480 08553~-2019
32 .08553~00113 1 SPRING:WINDOW 28480 08553-00113 -
33 08556~-40002 1 WINDOW : STATIONARY 28480 08556~40002
34 08556~40003 1 WINDONW:SLIDING 28480 08556~40003
35 08553-0016 1 SPRING:WINDOW 28480 08553-0016
36 08553~6029 1 PULLEY ASSY:LEFT 2848¢ 08553-6029
37 2200~-0103 SCREW:SST PHH POZI DR 4-40 X 1/4"W/LK 00000 ORD
38 1450-0371 1 LENS :LAMPHOLDER, AMBER 08717 102-A{LENS)
39 1450-0153 o 1 LAMPHOLDER:FOR T-1 SERIES 087117 102SR
40 ' 08556~ 201003 1 EXTRUSIONSENGRAVED 28480 08556-20003
41 00553~ 6030 1 PULLEY ASSY:RIGHT 28480 08553-6030
%2 8200-0049 1 DIAL CORD 28480 8200-0049
43 1460~0165 1 ‘SPRING:EXTENSION 28480 1460~0195
44 2360-01S3 SCREWIPAN HD POZI DR 6-32 X 1/4% onoon o8sp :
45 - 08553-4001 1 POINTEK 28480 08553~4001
46 00197-47403 2 BUTTON:DETENT 28480 00197-47403
47 1460-0199 1 SPRING:EXTENSION 28480 1460-0199
48 2100-3066 2 R:VAR WW 5K OHM 5% LIN 1N (10T) 28480 2100-3066
(Ré6 ZERO ADJ)
49 08556-00007 1 BRACKET 3 POT o 28480 08556-00007
50 2100-2487 1 R:VAR COMP 500 OHM 20% LIN 1/2W 28480 2100-2487
. (R5 300KHZ ADJ) ' '
51 08556~-00006 1 SUB-PANEL 28480 08556-00006
52 2360-0200 SCREWSFLAT HD POZI DR 6-32 X 1/2% 0oouo 080
53 ‘ 2100~-2468 | R:VAR COMP 10K OHM 208 LIN 1/2W 28480 2100-~2488
‘ (RT AMPL CAL) .
54 2140~-0259 1 LAMP: INCANDESCENT 12V 0.06A 11744 CMB-1099
: (0S1) ,. .
55 2100~3066 RIVAR MWW 5K UMM 5% LIN LW (10T) 284680 2100~ 3066
. (R1 TRACK ADJ) :
56 ‘ -08553-0009 1 BRACKET 3 POY 28480 0855%53-0009
57 ‘ 2200~0165 SCREWIFLAT HD POZI DR 4-40 X 1/4% 00000 08D
58 . 'l 08556-00004 1 GUSSETRIGHT 28480 08556~00004
59 . 3101-0070 1 SWITCH:SLIDE 79727 6-126
) (53 RANGE KHZ) . :
60 3101~-1533 2 SWITCHISLIDE DP3 PQS. MINIATURE 78488 $5-93
: {S1 DBM/DBY)
61 . 085%6-00009 1 - PLATE:CONNECTOR 28480 08556-00009
62 08556=-00002 1 FANEL : FRONT 28480 08556-00002
63 NOT ASSIGNED
64 3101~-1299 1 SWITCH:PUSHBUTTON DPDT(52 20KHZ MARKER) 71590 PB~1
65 NOT ASSIGNED .
66 08556=20013 1 KNOB : PUSH 28480 08556-~20013
67 08556-20014 1 KNOB : TURN 28480 08556-20014
See introduction to this section for ordering information
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~ SECTIONvi
 MANUAL CHANGES

71. INTRODUCTION |

7-2. This section will be used in future issues or
revisions of this manual to provide up-datiqg and

‘back-dating information.

'_ =.1-3.-In the interim, any necessaiy changés to the: .

o .,informatipn contained in this manual will be docu- .
mented in Manual Change Sheets shipped with the

manual. : - |
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", Model 8556A

Service

SECTION VIII

P ' "
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. '-3-1 mmooucnon

8-2 Thls section provndes instructions for trouble-

shooting and repairing the Hewlett-Packard Model -

8556A Spectrum Analyzer LF Section.
8 -3. Theory of Operatlon |

8-4.. Theory of operatlon appears on the foldout
pages opposite the block diagram on Service Sheet
2 and on the pages opposite the schematic
diagrams on Service Sheets 3 through 12. The
“block diagram on Service Sheet 2 is keyed to the
~ remaining service sheets so that the reader may
- quickly locate the schematic and theory concern-
ing any specific circuit. - \

8.5. Recommended Test Equipment

8-6. Test equipment and test equipment acces-
sories required to maintain the LF Section are
listed in Tables 1-4 and 1-5. Equipment other than
that listed may be used if it meets the listed
‘minimum specifications.

8-7. Board level troubleshooting without Extender
Cable Assembly HP 11592-60015 is not recom-
mended. Component level troubleshooting and
_ repair without the extender cable, Interconnection
- Cable Assemblv HP 11592-60016, and the Ex-
tender Board Ii: ©060-0256 is not recommended.
Selectro to BNC adapters HP 1250-1236 and HP
1250-1237 facilitate testing signal levels and wave-
- shapes but are not absolutely necessary. (The
TRACKING GEN OUT cable — red — can be used
as a Selectro Plug to BNC adapter.)

8-8. Troubleshooti:.g
8-9. The troubleshooting procedures in this
manual fall into three categories.

'8-10. The troubleshooting tree is designed to iso-
late trouble to the board or assembly level.

8-11. The troubleshooting block diagram is de-
signed to be used as a quick reference by the
technician who is familiar with the LF Section and
does not wish to go through the troubleshooting-
tree. It will also isolate tzoubne to the board or
assembly level.

8-12 Circuit level troubleshootmg and analysis’ is
prov1ded on the foldout page opposite each sche»

matic. After the ‘cause of a trouble has been
isolated and corrected, check the troubleshooting

~information assocxated with that circuit for any

adJustments that may have to be performed.

8-13. GENERAL SERVICE INFORMATION

8-14. Part Location Aids

8-15. The locations of chassis-mounted parts and
major assemblies are shown in Figure 8-14. The
locations of individual components mounted on
printed circuit boards or other assemblies are
shown on the appropriate schematic diagram page
or on the page opposite it. The part reference
designator is the assembly desngnator plus the part
designator. (Example A10R9 is R9 on the Al10
assembly.) For specific component description and
ordering mformatlon refer to the parts list in
Section VI.

8-16 Factory Selected Components

8-17. Somé component values ‘are selected at the

time of final checkout at the factory (see Table

8-1). Usually these values are not extremely criti-
cal; they are selected to provide optimum compati-
bility with associated components. These compo-
nents are identified on individual schematics by an
asterisk (*). The recommended procedure for re-
placing a factory-selected part is as follows:

‘a. Try the original value, then perform the
calibration test specified for the circuit in the
performance and adjustment sections of this
manual.

b. If calibration cannot be accomplished, try
the typical value shown in the parts hst and repeat
the test.

c. If the test results are still not satisfactory,
substitute various values within the tolerances
specified in Table 8-1 until the desired result is
obtained. v .

8-18. Diagram Notes
8-19. Table 8-3, Schematic Diagram Notes, pro-

- vides information relative to symbols and measure-

ment units shown in schematic diagrams.
. \ :
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- Service

| | ” Tabix 8-1. Factory Selected Compon'ents |

Range of -
Component] Location | Values  Basis of Selection
A1R1 | Service | 1.33K |Sets upper limit of 300
Sheet 9 to jkHz ADJ. Select for
| 121K ]+15.85 V at test point A |
' ohms | (A11XA7 pin 5) with anal- - | -
| - | - yyaer setas follows:
| ' | BANGE . .... 0-300 kHz
| FREQUENCY .. 300 kHz
FINE TUN'.E‘... centerad
300 kHz ADJ . . full cw
. ets center of tuning range
ABAIL3 | Semice | 560 | S{TRACK ADJ. Sgigect for |
"Sheet7 | to  |range of 3 MHz +130 Hz |
. 47.0 }of 3 MHz oscillator."(In- |
uH 'creesmg value of ABATL3
will lower center of tumng
, | range.) R )
ABR7 | Service | 38.0 |Ssts gain of ABQ1 at 3eo
L Sheet7 | to .jkHz. Selected so .that |-
: 42.2 ohms| FLATNESS ADJ A8R9 |
can adjust flatness within
. limits.
[ .

8-20. Servicing Aids on Printed Circuit Boards |

8-21. The servicing aids include test points, transis-

tor and integrated circuit designations, adjustment

callouts and assembly stock numbers

SN

822, Clrcmt Board Extender R

8 23. A 20-pin extender board HP 5060 0256 is
required to extend the circuit boards clear of the
chassis. This provides easy access to components
and test points. See Figure 8-1 for a typlcal
example of extender board use.

§.24. GENERAL SERVICE HINTS
8-25. Etched Clrcmts

‘8 -26. The etched circuit boards in the LF Section
are of the plated-through type consisting of metal-
lic conductors bonded to both sides of insulating
material. The metallic concuctors are extended
through the component mounting holes by a
plating process. Soldering can be done from either
side of the board with equally good results. Table
8-2 lists recommendations and precautions perti-
| nent to etched circuit repair work.

il

a. Avoid unnecessary component substitution;
~ it can result in damage to the circuit board and/or
adjacenc components.

8-2
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8-32. Transistor Replacement.

.
R T N

L
b
NEAS

v o
, '|. AL

»\ ‘l

b Do not use a hlgh-power solder:mg iron on

etched circuit’ boards Excessive heat may lift a :

conductor or damege the board

¢ Use a sucmon devrce ('I‘able 8 2 ) or
wooden toothpick to remove solder from compo-
nent mounting holes. PO. ‘NOT USE A SHARP
METAL OBJECT SUCH AS ‘AN AWL OR TWIST -

. DRILL FGR THIS PURPOSE. SHARP OBJECTS
- MAY DAMAGE THE PLATED-THROUGH CON- ',
DUCTOR. N : | |

d. After soldermg, remove °XC€Sa flux from |
the soldered areas and apply a protectlve coating to -

prevent contamination and corrosion. See Table
8-2 for. recommendatron

- 8-27. Etched Conductor Repalr

8-28 A broken or burned sectlon of conductor

can be repaired by brldgmg the damaged section

. . with a length of. tinned copper. wire. Allow ade-
.\ quate overlay and remove any varnish from etched
S .conductor before soldermg wire mto place.

| 3 8 29 _Component Replacement

8 30 Remove defectlve component from board.

a v
N

N OTE

‘-‘Axml lead components such as resistors
and iubular capacitors, can be replaced
without unsoldering. Clip leads near body
of defective component, remove compo-

. nent and straighten leads left in board.
Wrap leads of replacement component
one turn arcund original leads. Solder
wrapped connectlon and clip off excess
lead. ' -

8-31. If component was unsoldered, remove solder
from' mounting holes, and posmon component as
original was. positioned. DO NOT FORCE LEADS
INTO MOUNTING HOLES; sharp lead ends may

. damage plated-through conductor.

’I‘ransnstors are
packaged in many physical forms. This sometimes
results in confusion as to which lead is the ccllec-
tor, which is the emitter, and which is the base.
Figures 8-2 and 8-3 show typical epoxy and metal
case transistors and integrated circuits and the
means of identifying the leads.

8-33. To replace a transistor, proceed as follows:

a. Do not apply excessive heat; see Table 8-2
for recommended soldering tools.

b. If possible, use long-nose pliers between
transistor and hot soldering iron as a heat sink. The

. Model 85564
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Figure 8-1.

instant solder is melted, use desoldermg aid to -
remove solder from mountmg hole.

W
W

c. When installing zeplacement transistor, en- ,

sure sufficient lead length to dissipate soldermg
heat by using about the same length of exposed
lead as useful for original transistor.

d. Integrated circuit replacement instruc-
tions are the same as those for transistors.

8-34. Some transistors are mounted on heat sinks
for good heat dissipation. This requires good
thermal contact with mounting surfaces. To assure
good thermal contact for a replacement transistor,
coat both sides of the insulator with Dow Cormng

" No. b silicone compound or equivalent before
fastening the transistor to the chassis. Dow Corning

No. 5 compound is available in 8 oz. tubes from
Hewlett-Packard; order HP Part No. 8500-0059.

8-35. Diode Replacement. Solid state diodes are

in many physical forms. This sometimes results in

8"556A LF Section with Circuit Board Extended

confusion as to which |lead or connection is the
cathode (negative) and which lead is the anode
(positive), since not all diodes are marked with the
standard symbols. Figure 8-2 shows examples of
some diode marking methods. If doubt exists as to
polarity, an ohmmeter may be used to determine
the proper connection. It is necessary to know the
polarity of the ohms lead with respect to the
common lead for the ohmmeter used. (For the HP
Model 410B Vacuum Tube Voltmeter, the ohms
lead is negative with respect to the common; for-
the HP Model 412A DC Vacuum Tube Voltmeter,
the ohms lead is positive "with respect to the
common.,) When the ohmmeter indicates the least
diode resistance, the cathode of the diode is con-

nected to the ohmmeter lead which is negative

with respect to the other lead.

NOTE

Replacement instructions are the same as
those listed for transistor replacement.
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FIELD EFFECT TRANSISTORS BI-POLAR TRANSISTORS ‘
\ BLACK EPOXY . : - S -
METAL CASE. "“plasTicy . METAL CASE BLACK EPOXY (PLASTIC) TRANSISTORS |
' ’ {1 /4 TI T
L o /i / ' // i /
& i A %
| o 1~ | \-
oSt " “
6GS "’ i
o sep D ‘ ECB
6GDS OR' D1 J
GDS Gl Cgtk ECB
DIODES | CD /
DIODE SYMBOL S | ///
ANODE ———»—— CATHODE M
o we ]
‘ " [] STRIPE §
ol C g E
N .CONICAL
CATHODE END EBC
|| | ‘IL METAL CASE TRANSISTORS
Hr' ls L b . DUAL
T ! ¢ *'_.‘ g
o] =
CATHODE -
[ 4 T
\ ]1 C‘B-E C/gE 522/ Cl
CATHODE CATHODE SHIELD c5 Bl
Figure 8-2. Examples of Diode and Transistor Marking Methods .
Table 8-2. Etched Circuit Soldering Equipmeht
ITEM USE SPECIFICATION ITEM RECOMMENDED
Solderingtool | Soldering, unsoldering | Wattage rating: 37-50; Tip Temp: 750-800° Ungaf #1766 handie w/*Ungar #1237 heating unit
Soldering Tip | Soldering, unsoldering *Shape: pointed *Ungar #PL111 |
De-soldering | To remove molten solder | Suction device Soldapulit by Edsyn Co., Arleta, California
Aid from connection .
| Resin (flux) Remove excess flux from.| Must not dissolve etched circuit base board | Freon; Acetone; Lacquer Thinner
Solvent soldered area beforeap- | - ‘
plication of protective
coating o
Solder Component replacement Resin (flux) core, high tin contqn‘iﬁﬁﬂ/w
‘ Circuit board repair tin/lead), 18 gauge (SWG),.p;réf';}efg;rgtggf '
Wiring (, | s ‘ _ |
Protective Contamination, corro- | Good electrical insulati’dﬁ,;#ﬂﬁj{&sion- Silicone Resin suchas GE DRI-FILM**88 ' *|.
Coating sion protection prevention properties "}L’"’ | : \
*For working on 8556A Boards: for general purpose work, use Ungar No, 4037 Heating ‘Unit (47%1—56%W) . tip temperature
of 850-900 degrees) and Ungar No. PL113 1/8" chisel tip. | o
**General Electric Co., Silicone Products Dept., Waterford, New York, U.S.A.
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| g—

14PIN
DUAL IN-LINE-

INTEGRATED CIRCUITS (PLASTIC AND METAL CASE)

'8 PIN TOS
OR 7985

16 PIN
DUAL IN-LINE

.
BOTTOM VIEW

Figure 8-3. Integrated Circuit Packaging

8-36. LOGIC CIRCUITS AND SYMBOLS

8-37. The following paragraphs and illustrations
provide basic information about logic circuits and
symbols. While a complete treatment of the subject
is not within the scope of this manual, it is believed
that this material will help the technician experi-
enced with analog devices, who has had little or no
experience with digital circuits.

8-38. The circuits discussed are digital in nature;
their outputs are always in one of two possible
states, a *“1” or ‘“0”. These two states are also
referred to as being either high (H) or low (L). The

high' and low states are relative; low must be less
positive (more negative) than high, both states may
be positive or negative, or high may be positive and

low negative. In positive logic the more positive
‘(H) state is a logical “1”’ and the more negative (L)

state is a logical “0”’. In negative logic the more
negative (L) state is a logical “1” and the more

- positive (H) state is a logical ‘0.

8-39. Two of the basic ‘“‘building blocks” of logic
circuits are the AND and OR gates. The symbols
and truth tables for basic AND and OR gates are
shown in Figure 8-4.

r
AND
A R
° X
B E——
=AeB
(X EQUALS A AND B)
A B X
H H H
H L L
L H L
L L L

OR

X =A+B
(X EQUALS A OR B)

LuntE NI e O oo =g B _J
izl rjx|w
—lTjxTlT X

" Figure 8-4. Basic AND and OR Gates
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8-40. Basic AND Gate (Positive Logic)

8-41. The basic AND gate is a circuit which pro- |

duces an output “1” when, and only when, a “1¢
is applied to all inputs. As shown in Flgure 8-4,
‘terminal X will be high only when terminals A and
B are both high. The dot () shown in the AND
gate is the logic term for AND. The term for a
simple two input AND gate is X = AsB (X equals A

and B). AND gates may be designed to have as

many inputs as requlred to fill a specific require-
ment.

8-42. Basic OR Gate (Positive Logic)

8-43. The basic OR gate is a circuit which pro-’

duces a ‘1” output when any one or all of the
inputs are in the “1” state. As shown in Figure 8-4,
terminal X will be high when either terminal A or
terminal B, or both are high. The + showr. in the
OR gate symbol is the logic term for OR. The term
for a simple two input OR gate is X = A + B (X
equals A or B). OR gates may be designed to have
as many inputs as required for specific needs.

8-44. The symbols for AND and OR gates differ in
that AND gates symbols have a flat input side and
a rounded output side while OR gate symbols have
a concave input side and a pointed output side.

8-45. Truth Tables

8-46. Truth tables provide a means of presenting,
in tabular form, the output state of logic devices
for any set of inputs. Truth tables contain one
coiumn for each of the inputs and a column for the
output. In basic truth tables the eolumn notations
are usually H or L (for high and low) or, for binary
notation, ‘“1”’ or “0”.

Model 8556A

8-47. Loglc Inverslon

8-48. Adding inversion to AND and OR gates
changes their characteristics. Inversion is usually
accomplished by adding an inverter siage (common
emltter) in front of an input or after an output. A

~ circle is added to the input or output leads of the

symbol to indicate the portion of the circuit in

- which the inversion takes place. The simplest of

these dovices are AND and OR gates in which the
output is inverted. These gates are called NAND
(for Not AND) and NOR (for Not OR). Basic
NAND and NOR gates are shown in Figure 8-5.
When all inputs and outputs of an AND gate are
inverted, it functions as an OR gate. When all
inputs and outputs of an OR gate are inverted, it
functions as an AND gate. Figure 8-6 provides
information relative to various gate inversion func-.
tions.

8-49. BINARY CIRCUITS AND SYMBOLS

- 8-50. Many types of flip-flops are used in binary
“circuits. Each half of a flip-flop is in one of two

states at any given time. The outputs are comple
mentary; when one stage is on, the other is off.
The text identifies these outputs as Q and Q. The
outputs are termed 1 and 0, high and low, or true
and false, by the same rules that apply to AND and
OR gates.

851. Reset-Set (RS) Flip-Fiop

8-52. Figure 8-7 shows an RS flip-flop. The RS
flip-flop has two inputs, S for set and R for reset
(sometimes labeled S for set and C for clear).
Assume that initially Q is high (Q2 off) and Q is
low (Q1 on). In this state the flip-flop is set and a

NAND

X=Ae®B
" X EQUALS A AND B NOT )

~iriTix|>»
—lXT|rixjw
T} |r I x

NOR

X =A+B
(X EQUALS A OR B NOT )

Landl Bandll - <3 1= < I _J
~lx]l-lx|w
Ir—l-r—x

8-6

Figure 8-5. Basic NAND dnd NOR Gates.
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o A :
. A—' . . '
B | B=- :

Xekod XsAeB ' XoRoB XsAsB

A | A A ‘ o A:D_
X X X X

a:D_ 0:3:\/ -B:D"_ | )

XsAsB XeA+B XeAsB XeA+B
A B X A B X A B X A B X
H H H H H H H H L H H L
H L W H L L N L 1 H L H
L H H L H L v H L L H H
L L L L L L L L H L L H

Figure 8-6, Logic Comparison Diagrams

pbsitive pulse at the set input will not affect the

circuit. When a positive pulse is applied to the reset
input it is coupled through C4 and CR2 to the base
of Q2. Q2 begins to conduct and the negative going
collector voltage is coupled through C3 to the base

of Q1 to cut off Q1. The process is regenerative;
Q1 is quickly cut off and Q2 saturates. The flip-
flop will remain in the reset state until a positive
set pulse is applied through C2 and CR1 to the
base of Q1. '

s——  FF

LOGIC

Figure 8-7. RS Flip-Flop

87




| _Se’rvice

8-53. The RST Flip-Flop

8-54. Figuré 8-8 shows an RST flip-flop. It can be
set and reset like the RS flip-flop and, in addition,

it can be toggled back and forth between its two

stable states. A positive pulse (or high) at the S
input will set Q high; a high at the R input will set
Q low. The circle on the symbol means that the
trigger input responds to negative-going triggers.

The flip-flop will switch between its two stable

states on each input trigger. That is, if Q is high,
the next trigger will cause Q to go low.

8-55. Clocked JK Flip-Flop

8-56. The clocked JK flip-flop may be assembled
from an RS flip-flop, an inverter, and two AND
gates. The flip-flop is shown in Figure 8-9 along

with its truth table. It has three inputs and two

outputs. The clock input is fed by negative (or
low) triggers as indicated -by the circle on the

~ Model 8556A

symbol. Flip-flop response is determined by the
values of the J and K inputs at the instant that the
trigger pulse arrives at the clock input:

a. When J and K are low, thé flip-flop will
remain in whatever state it is in. -

b. When K is high and J is low, the trigger
will cause Q to go low (unless it is already low).

c. When J is high and K is low, the trigger
will cause @ to go high (unless it is already high).

. d. Whend ard K are‘both high, the flip-flop
will toggle between its two stable states. That is, if
Q is high, the next trigger will set Q low.

*V
TRIGGER C3 | R6
I . - -4
*V
Rl ‘;Ro'
CR1 ’ CR3 § ———  FF E—
T
R —1Q
L0GIC

8-8
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cloek [ e o B 0"—T —o
o— : : |
UT } R Q - —0
o—) n]-———o
- O———qICLOCK l
—K —o
_ OUTPUT AFTER CLOCK
J| K| Q Q
o | o ~ NO CHANGE
0| 1|0 RESET ‘ 1
1] 0] | SET 0
1] TOGGLES
Figure 8-9. The Clocked JK Flip-Flop
8-57. JK Master/Slave Flip-Flop
8-58. The JK master/slave flip-flop has the same b. When the trigger goes low, the informa-
truth table as the JK flip-flop. However, the tion at the J and K inputs is fed into the flip-flop
sequence of operation is not the same. The regular to control its outputs.
JK flip-flop responds only to the negative portlon |
of the input clock: | |
a. . While the trigger (or clbck) pulse is high, c. When the trigger again goes high, the J

the J and K inputs are isolated from the flip-flop. and K inputs are isolated from the flip-flop.
| 8-9
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o
N

PRESET
el
J ‘,
[

I MASTER SLAVE
cLock R E Q 3 0
- o9 ] . ..

U R Q | R o] N
K _).F ] —
CLEAR
@
—{, PRESET Q b—@
CLOCK _ ‘
o—JK CLEAR Ql—¢@
OUTPUT AFTER CLOCK
J K | 0 Q
0 {0 NO CHANGE
0 1 | o0 RESET |
1 [0 1 SET 0
] 1 TOGGLES

Figure 8-10. JK Master/Slave Flip-Flop

8-59. Figure 8-10 shows one way to assemble a JK
master/slave flip-flop. This flip-flop responds to
both the positive and the negative portions of the
input clock:

a. While the trigger (or clock) pulse is high,
the master flip-flop is isolated from the slave
flipflop and 4 and K mformatmn is fed into the
master.

b. When the trigger goes low, the J and K
inputs to the master are disabled. At the same time
the information in the master flip-flop is fed into
the slave to control the slave’s outputs.

c. When the trigger again goes high, the

master is isolated from the slave and J and K

information is again fed into the master flip-flop.

8-60. Preset and Clear

8-61. Note in Figure 8-10 that the slave flip-flop

has preset and clesr inputs connected to it through
inverters. Whenever a low is applied to the preset

810

inverter, the Q output will go high. And whenever
a low is applied to the clear inverter, the Q output
will go low. These inputs are used in counters and
other logic circuits to set flip-flops to a known
state, regardless of their other inputs.

- 8-62. OPERATIONAL AMPLIFIERS
8-63. Circuits and Symbols

 8-64. Operational amplifiers are widely used as
summing amplifiers, offset amplifiers, buffers and
level detectors in regulated power supplies. The
particular function is determined by external cir-
. cuit connections.

8-65. Figure 8-11 shows a typical operational
amplifier. Circuit A is a non- mvertmg buffer ampli-
fier with a gain of 1. Circuit B is a non-inverting
amplifier with gain determined by the resistance of
R1 and R2. Circuit C is an inverting amplifier with
gain determined by R2 and R1. Circuit D shows
typical circuit connections and parameters. 1t is
assumed that the amplifier has high gain, low
output impedance and high input.impedance.
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A D
7 1 8
oFFSET  ne
NULL
INFUT v 2
1 e
OUTPUT
6
Yo
GAIN= 1
h
B
INPUT
| ourput IF GAIN IS LARGE, V. =V,
R2 ,
v | '
| Vo-Vg V-V
GAIN= 1+ RUR2 | 0 F._F 2
INPUT IMPEDANCE: VERY HIGH R1. R2
GUTPUT IMPEDANCE: VERY LOW
SINCE V. =V,
| fo Vet o WY,
C ' R1 R2
| R1V, RV
Vo-vI ‘ - 2
6—_ _ RZ R
- OuTPUT R1 R1 |
| Vp=V, (14 ==)-V, (=)
‘ - W |Vg=vy 1 550 =Yy (5
INPUT | -
l | | R1
@ IFV,=0(Y), THEN |Vg=V, 01+ &)
GAIN = =RIR?2 |
| R
INPUT IMPEDANCE = R2 o _ v
OUTPUT IMPEDANCE: VERY LOW C B IRV 0Uw) THEN (Vy=—Vyl—)
Figure 8-11. Operational Amplifier Equivalent Circuit
| | 8-11
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8-66. Troubleshboting

8-67. An operational amplifier cziny be character-

ized as an ideal voltage amplifier having low output
1mpedance high input impedance, and very high
gain. Also the output voltage is proportional to the
difference in the voltages applied to the two input
terminals. In use, the amplifier drives the input
voltage difference close to zero.

8-68. When troubleshooting an operational ampli- |

fier, measure the voltages at the two inputs with no
signal applied; the difference between these volt-
ages should ‘be less than 10 mV. A difference
voltage much greater than 10 mV indicates trouble
in the amplifier or its external circuitry. Usually
this difference will be several volts and one of the
inputs will be very close to an applied circuit
operating voltage (for example, +20 V, —12V).

8-69. Next, check the amplifier’s cutput voltage.
It will probably also be close to one of the applied

circuit potentials: ground, +20V, —-12 V, etc. Check

to see that the output conforms to the in puts. For
example, if the inverting input is positive, the
output should be negative; if the non-inverting
input is positive, the output should be positive. If
the output conforms to the inputs, check the
amplifier’s external circuitry. If the amplnfler S
output does not conform to its inputs, 1t is prob-
ably defective — replace it.

8-12
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8-70." DIAL CALIBRATION PROCEDURE

8-71. To restring the frequency dial, follow the
procedure outlined in Figure 8-12. After the dial is
restrung, or after the frequency tuning pot R3 is
replaced, perform the following adjustments:

a. Switch RANGE from 0—30 kHz to 0—300
kHz. The final zeros on the CENTER FREQUENCY
dial should all be completely visible.

b. Turn FREQUENCY full counter-
clockwise. The dial pointer should indicate % to
1% small divisions to the left of 0 kHz.

c. Turn FREQUENCY full clockwise. The
dial pointer should indicate at least % of a small

division to the right of 300 kHz

d. If necessary, loosen the set screws on the
gear shaft of the FREQUENCY pot and re-position
the gear slightly by turning the FREQUENCY
knob while the pot is at either stop. Then re-
tighten the set screws and repeat steps b and c.

e. Perform the frequency cahbratlon adjust-

ments specified in Section V. ,
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' LEFT ‘
T0 PULLEY
RIGHT

PULLY

GEAR BOX

. LEFT | ] | ~ RIGHT |  —————
- PULLY PULLY | f::;i!%!;;;!"
: ‘ 10
g LEFTYS
. PULLY H
g FRONT PANEL B
. POINTER
1. Remove top cover. : " g. Replace gearbox screws.
a. Tune to low end of scale. h, Turn shaft fully cw.
b. Remove front panel assembly from side panels. i. Loosen fixing screw at opposite end of string and
c. Remove scale assembly. , adjust string tension so that pointer is stretched
~ d. Remove tuning knobs. ‘ 3/16” when string is on pulleys,
e. Remove 2 screws which hold gearbox to panel j. Reassemble, using reverse procedure in 1,
assembly. | .
f. Remove left pully at left end of pointer slot. 3. To replace string on left side of pointer:

a. Remove pointer from slot and remove old string, -

2. To replace string on right side of pointer: b. Tie approximately 12" of dial string (use double

W\
\

a. Remove pointer from slot, detach old string. knot) to the pointer spring and replace pointer in
b. Access to fixed end of string is through the hole in slot. |
the froni gearbox plate.. Line up dial drum with c. Replace gearbox screws, -
this hole so that old string may be withdrawn. d. Turn shaft fully cw.
c. Pass a new piece of dial string (about 15%”) e. Place dial string on pulleys.
through the hole and double knot the fixed end. f. Wrap string around dial drum,and tie under screw-
Clip off excess string and draw the knot into the head, while maintaining about 3/16” stretc) on
‘hole, X | pointer spring. | ‘

d. Reset the tuning shaft fully ccw. _—

e.- Pass the free end of the string into the right end of | |
the pointer slot. Tie it to the pointer spring where 4. Check calibration; adjust by moving the 292 tooth
it is attached to the pointer. \ gear on the tuning pot shaft. Perform dial calibration

'_ -f. Replace pointer in slot. 4 procedure. |

g. Reassemble, using reverse of procedure in 1.

e ——m——— S5t O

Figure 8-12. Dial Restringing'Procedure
| 8-13
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Table 8-3. Schematic Diagram Notes

\"28
VIF

SCHEMATIC DIAGRAM NOTES

Resxstance is in ohms, inductance is in microhenries, capacitance i is in mlcro-
farads unless otherwise noted. ,
P/O = part of.

* Asterisk denotes a factory-selected value. Value shown is typical. Capacntors
may be omitted or resistors jumpered.

Screwdriver adjustment. | O Panel control.

Enleses front panel designations. C__J  Encloses rear panel designations.

Circuit assembly borderline.
Other assembly borderline.

Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicatés path and direction of main feedback.

Wiper moves toward CW with clockmse rotation of control as viewed from shaft
or knob.

Numbers in stars on circuit assemblies show locations of test points.

Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor

color code. First number identifies the base color, second number the wider
stripe, and the third number identifies the narrower stripe; e.g. 947 denotes
white base, yellow wide stnpe violet narrow stnpe :

Arrow indicates direction of contact movement when relay is energized.

Chassis ground.
Isolated ground.

Indicates non-shorting switch contact.

" Indicates shorting switch contact.

 Indicates voltage isolated from chassis ground

| Indicéfes voltage-isolated-filtered.

8-14




" TROUBLE-

SHOOTING
TREE

 bodaissséa

~ OVERALL TROUBLESHOOTING TREE

INTRODUCTION

" The overall troubleshooting tree can ‘be'uséd to Quickly isolate trouble to thé
- circuit board, or assembly, level. To implement repair, turn to the indicated

\

service sheet and follow the troubleshooting procedure.

After repairing a circuit board, perform the adjustment procedures, if any,

specified in the troubleshooting procedure.

TROUBLESHOOTING
" Equipment:
CACVoltmeter. .......covvivn it HP 400EL
Oscilloscope .............. et e e, HP 180A/1801A/1820B
X10 Oscilloscope Probe . ... .. e et e HP 10004A
Digital Voltmeter .................... . HP 3480B/3484A, Option 042
- Cable Assy ................. e ettt e HP 1102A
- Test Oscillator ............. ettt e HP 651B
BNC CableAssy (2) .......ovviivennnnnnvnnennnn. ..... HP10503A
Adapter ....... e et i e HP 1250-1236
Adapter ............ e B e b e e re ey .. HP1250-1237
50 Ohm Feed Thru Termination ............ e riP 11048B
‘Extender Cable Assy ............ e ee e e HP 1159260015
Interconnection Cable Assy ............ e HP 11592-60016

- Extender Cable Installation

| Remove the LF Section and IF Section from the Display Section; install the

Extender Cable Assembly in the Display Section and connect the

~ appropriate plugs to the LF and IF Sections. Separate the LF and IF

- Sections and connect the Interconnection Cable Assembly. (See the
step-by-step procedure on Service Sheet 1.)

Measurement Procedure

- Use the 8552A/B-8556A Trouble Isolation Troubleshooting Tree to isolate

trouble to the 8556A. This tree will also branch to tF.» Frequency
Troubleshooting Table or to the Amplitude or Tracking Generator
Troubleshooting Trees. The iatter will branch to a specific Service Sheet.

Set the analyzer controls as specified on the troubleshooting tree, and apply
any specified signals using the Test Oscillator, BNC Cable Assembly, and
Adapters. Check the dc voltages with the Digital Voltmeter; check the
peak-to-peak voltages with the Oscilloscope, and check the rms voltages with
the AC Voltmeter. The AC Voltmeter is also used, with the 50 Ohm Feed

Thru Termination, to check the power (dBm) readin‘gs.

Note

The quickest way to isolate trouble to the 8556A is io

substitute a known-good tuning section (such as an 8553B)
- for the 8556A. If the trouble persists the malfunction is
-« located in the IF Section or the Display Section.

- 8552A/B - 8556A TROUB‘LE ISGLATION TROUBLESHOOfING TREE

Set analyzer controls as follows:

BANGE ..................ceeeen 0-300 kHz
FREQUENCY ..............ccetalL. 160 kHz
SCANWIDTH ....... v.sven..... PER-DIVISION
PER DIVISION ...... e 20 kHz -
SCAN TIME PER DIVISION ............ 1 SECOND

SCAN MODE........... e SINGLE

Check orange wire on rear wafer of Scan Width Switch
Assy A2 for -5 £0.2V.

NO

lvss

Check the following:

Tune voltage at white/red/blue wire (at XA11 pin 8 or

XA7 pin 8) should ke +7.5V.

Scan voltage at white/orange/yéllow wire (at S14R)
should be —5V; press SINGLE SCAN button, ramp
should go to +5V and return.

ZERO ADJ voltage at white wire on rear 6f R6 should
be +4.6 to +6.7V (8552A) or +6.3 to +8.8V (85528).

lves

insert 50 MHz, —13 dBm signal into 8552A/B 50 MHz
IF (white coax W2). Center AMPL CAL and set:

BANDWIDTH ......................... 3 kHz
SCAN TIME PER DIVISION ... 10 MILLISEONCDS
SCANMODE ....................ce0.ess INT
SCANTRIGGER ....................... AUTO

Signal should read —10 dBm +3 d8 on CRT.

lves

Go to 85.50A' Amplitude Troubleshooting Tree J

NO

Troubleshoot scan circuitry in 8552A/8

NO - |
———.r Go to 8556A Frequency Troubleshooting Table.

Troubleshoot 8552A/B

TRACKING GENERATOR TROUBLESHOOTING TREE
(no tracking generator output)

‘Service

Troubleshoot A8 (Service Sheet 7).

Check ASTP1 for 3—-3.3 MHz, 1.8 0.5V p-p. _YES_.
NO
| Check Level at 47 MHz LO for —7 dBm +1 dB. ;YES
NO . '
GOOD

Check W3 47 MHz coax input cable,

50.150 MHz oscillator at A6J3 should be YES

0 dBm 12 d8.

————

g Troubleshdot A9 (Service Sheet 6)

NO

Troubleshoot A6 (Service Sheet 5).

BAD

Repair W3. (Service Sheet 6.) 1

Troubleshoot 8552A/8 47 MHz LO.
|

Figure 8-13. Overall Troubleshooting Tree (1 of 2)
| | 815




Connect 50 Ohm Feed Thru to INPUT and set
- analyzer as follows:
RANGE .........oovvvvienneennns. 0-300 kHz
FREQUENCY ............... eeberseas 0 kHz
BANDWIDTH ............. e veeeneens 1 kHz
SCANWIDTH .................. PER DIVISION
PERDIVISION ................. P 20 kHz
CINPUT LEVEL ........ e ~60 dBm/dBV |
20 kHz MARKERS ............ovuvvernens Out
dBm/dBV .............. S 50S2dBm K
SCAN TIME PER DIVISION . ......... 0.1 SECOND
LOG/LINEAR .............cntnt 10dB LOG
LOG REF LEVEL ..... reeeaene ~40 dBm/dBV
Vernier ................ b areresrerianas ccw
SCANMODE . c.vvvveeeenneeneaeennnns INT
"SCANTRIGGER .................ooue AUTO
BASE LINE CLIPPER . ...... e ccw

b ‘

LO feedthrough present?

NO

y

|

AMPLITUDE TROUBLESHOOTING TREE
(display missing or amplitute incorzect)

Insert 100 kHz at —40 dBm into AGJ1. Signal level

appears 100 kHz away from LO feedthrough at —61

~ dBm +3 dB (AMPL CAL centered)

Troublgshoot A6 (Service Sheet 5)

LO feedthrough easily balanced below —80 dBm with _Y_EE_.
Cand R MIXER BALANCe ADJUSTMENTS? |
NO

Troubleshoot AB {Service Sheet 5)2

NO

!

Adjust AMPL CAL for —~61 dBm on CRT. Remove

100 kHz, -40 dBm signal from A6J1 and insert into

A3 input (at green coax A3W1). ‘Replacesi"yellow coax
at A6J1. Signal should read —61 dBm. |

YES

Troubleshoot grey coax W1 (Service Sheet 4)

YES

NO

Troubleshoot AG (Service Sheet 5)

Troubleshoot A3 (Service Sheet 5)

Reconnect A3W1 to A5J2. Insert 100 kHz, —40 dBm

&1 signal into' A5J1 through 50 chm Feed Thru Termina-

tion. Signal should read —40 dBm +1 dB.

NO

L1

Troubleshoot A5 (Sérvice Sheet 4)

‘TRGUBLESHOOTING TREE AND INTERNAL VIEWS

Service

FREQUENCY TROUBLESHOOTING TABLE

FAULT

TEST

No Markers

Inaccurate Fre-
quency Indication

Inaccurate Fre-
quency Indication

Inaccurate Scan
Width

Noisy or Unstable
Sweep

Check Trackingh Generator output at front panel: 2 ' rms
minimum (TRACKING GEN LEVEL full clockwise).

Check + 150 circuitry at XA7 Pin 2 or XAG Pin 8: 20 kHz
comb approximately 130 mV p-p. :

Check coupling into mixer at AGC7: 130 mV p-p.

Check ZERO ADJ voltages at white wire on rear of R6 (ZERO
ADJ). Approximate range: +4.6 to +6.7V (8552A) or +6.3 to

488V (85528).

Check 300 kHz voltage at white/orange wire on 300 kHz ADJ
RS. Approximate range: 14.8 to 16V. “

Check TUNE voltage to IF plug-in at XA7 Pin 8 or XA11 Pin
8: adjustable from 0—15V approximate. ' -

Check TUNE voltage at white/red/violet wire on back of rear
wafer of SCAN WIDTH switch S2 (or- XA7 Pin 9): 0 to 15V
approximate, .

Measure scan voltage at white/orange/yellow wire connected to |
second wafer from rear of SCAN WIDTH switch S1. The level |

should be about 10V p-p in 20 kHz/DIV and diminish propor-
tionally with decreasing scan width.

Check 8552A/B Scan Accuracy.

.~ Check integrated circuits on A7 FREQUENCY control assem-

bly. \ ;

In 8552A/B check frequency control and 47 MHz VTO.

 Figure 8-13. Overall Troubleshooting Tree (2 of 2)
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" Model 85564

‘Table 8-4. Assehzbly and Component Locations

Service

Component Service Sheet Photo N
Al = Bandwidth Switch 9,10,11 - Figures 8-40, 43
A2 Scan Width Switch 9,10 Figures 8-36, 41
' A3  Input Level Switch 4,5,7,11 Figures 8-24, 31, 44
A4 (Reserved for Balanced Input) (3)
Ab  Pre-Attenuator and Preamplifier 4 Figure 8-22
A6 - Frequency Converter 5 Figure 8-25
AT Frequency Control and Marker Generator| 8,9 Figures 8-34, 37
A8  Tracking Generator Output 7 Figures 8-29, 30
A9 Tracking Generator Frequency Converter 6 Figure 8-27
A10 Power Supply 12 | Figure 8-46
All  Master Board 4,5,6,7,8,9,12 Figures 8-21, 47
T . . .
C.omponent Service Sheet Photo/Location
C1 | . | & 4 Figure 8-14
DS1 DISPLAY UNCAL Lamp 12 Figure 6-1
. J1 INPUT 1 MQ | 4 Figure 8-14
R | J2 TRACKING GEN OUT 600 Q 7 Figure 8-14
- | P1 Not Assigned -
. P2 LF Section/Display Section 12 Figure 8-14
- P3 LF Section/IF Section 4,6,9,10,11,12 Figure 8-14
o Rl1. TRACK ADJ 7 , Figure 8-14
R2 Not Assigned
R3. FREQUENCY 9 Figure 8-14
R4 FINE TUNE 9 Figure 8-14
R5 300 kHz ADJ 9 Figure 8-14
R6 ZERO ADJ 9 Figure 8-14
R7 AMPL CAL 11 Figure 8-14
- S1 dBm/dBV 4 Figure 8-14
S2 20 kHz MARKERS 8 Figure 8-14
S3 RANGE kHz 9 Figure 8-14
w1 Signal Input — Gray 4 - Figure 8-14
w2 50 MHz Out — White 5 Figure 8-14
- W3 47 MHz LO Input — White 6 Figure 8-14
‘ W4 Tracking Gen Out — Red 7 Figure 8-14
Wb dBm/dBV — Orange 4 Figure 8-14
XAll | 4,7,8,9,12 Figure 8-14
~ INTERNAL

VIEWS

AIXAI0—

A11XA8

A11XA7

A11XA6

"A11XAS

XA11

T AT TS TR

PRI S—

oo fl e o e et sttt el

$2—

32

=T
*

A3
INPUT LEVEL
SWITCH ASSY

A2
SCAN WIDTH

SWITCH ASSY

R?

Al
BANDWIDOTH

SWITCH ASSY

RS

S 3

4

R3

e TOP

-A10

A7

A5

ﬂ/WI

oL R

St
—J

sl

—C1

B

Figure 8-14. Top and Bottom Internal Views
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Service | o Model 8556A

Table 8-5. Connector P2 Pin Identification | S | Table 8-6. Connector P3 Pﬁin Identification | | o | o S | /, Table 8-7. Conn‘ectorlXAII Pin Ideniification
- | | Connector P2 | Wire Color Code  Function Connector P3 | Wire Color Code o Function | | | o | | \Connector XA1|1 | Wire (‘I‘o"_‘lor Code Fungtion
Pin 1 | : j | ‘. - |
s 40 | f;’gge\:tit“’ Pin 4 Pin 1 912 0.03 kHz (8552B)/0.05 kHz (8552A) Bandwidth o | Pin 1 : | Open
5 ; | 5 ons 2 913 0.10 kHz Bandwidth 2 - ‘Open |
| ) pen o 3 914 ~ 0.30 kHz Bandwidth 3 1 Pre-Atten Relay Coil Return
4 . ' | Connects to Pin 4 915 10 kHz Bandwidth 4 : ~ Open -
57 - Open 5 926 Frequency Tune Voltage 5 907 —10 Volts
8 f 0 » —12.6 Volts Ground Return 6 3 +5V Scan Sawtooth 6 917 |  0—200 kHz Scan Tune Offset
9 I Open | 7 5 Linear Gain Compensation ( 901 RANGE kHz Switch
10 9205 To DISPLAY UNCAL Lamp 8 6 Linear Gain Compensation 8 926 Frequency Tune Voltage
11. | . Connects to Pin 12 9 | 938 LOG REF LEVEL Lamp No. 4 | \ -9 923 Scan Width Attenuator Input
12 - Connects to Pin 11 10 | 945 LOG REF LEVEL Lamp No. 5 | 10 ‘ 95 | Scan-Offset Amplifier Offset Input
13.15 | . Open | | o 11 946 LOG REF LEVEL Lamp No. 6 (right) | , | 11 ‘ - 91 | | Tune-Offset Amplifier Frequency Tune Input
16 - 92 - +100 Volts - 12 20 Sensing Ground - | | , . | 12 947 - TRACK ADJ Supply |
17-20 | . Open \ 13 - / Open . - : . ) 13 - - | Open \
21 g - 97 —12.6 Volts : 14 925 0.01 kHz Bandwidth (8552B Only) : 14 ' | - Open. |
99 | ) ‘ Open ’ | | 15 904 8552A/B Sensing for ZERO ADJ ‘ 15 905 To DISPLAY UNCAL Lamp
23 : Connects to Pin 24 | | | ‘
‘93\ f - 022::;: tz P?r: 23 16-24 ' Open A T Open
- ' 25 | 916 10 kHz Bandwidth B - Open
26 902 30 kHz Bandwidth (+20V Out) Cc 2 Pre-Atten Relay Coil Supply
27 902 . 100 kHz Bandwidth (+20V Out) D 968 LOG/LINEAR Sensing
28 ‘ - 300 kHz Bandwidth (Open) E 97 —12.6 Volts
29 9% '" | To AMPL CAL Pot F 948 RF Markers Switch
30 957 | Normal Analogic Line H 928 Tune-Offset Amplifier Output
31 ‘ 934 47 MHz LO Scan Voltage J 98 - FINE TUNE Pot
32 9 ‘ ZERO ADJ Voltage K 927 Voltage — Follower Amplifier Input
33 935 LOG REF LEVEL Lamp No. 1 (left) L 93 Scan — Offset Amplifier Scan Input
34 936 LOG REF LEVEL Lamp No. 2 M 902 420 Volts
35 937 LOG EF LEVEL Lamp No. 3 N 967 - TRACK ADJ Voltage
- 36 907 | 10 Volts P - Open
37 | 902 . +20 Volts | R 0 | Chassis Ground
38 . 956 - VIDEO FILTER Analogic Line S - Open
39 | - 958 - ZERO SCAN Analogic Disable Line
40 9268 LOG/LINEAR Sensing
41 - Open |
Al , Clear 50 MHz IF |
Az Clear 47 MHz Auxiliary Line Troubleshooting Block
| Diagram & Connector
Identification

SERVICE SHEET 1) 8-18
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© ModelssseA o o | F A L o o | | S o I . Service

'senwcssHEEH o

"INTRODUCTION' o -« - Place the plate end of the HP 11592-60015 Exten-
| ‘ s | der Cable Assembly in the Display Section and
: General o o 2 press firmly into place so that the plugs make
contact. The plate and plugs cannot be installed

‘ : ."I‘he troubleshootmg block dlagram can be used to unside down as the plate has two holes correspond-
quickly isolate trouble to the circuit board, or m;:to the two guldeprods in the mainframe. p

_ assembly, level. To implement repair, tumn to the
service sheet that covers the faulty circuit board Connect the upper cable plug to the LF Section
and follow the troubleshooting procedure " and the lower pcr;%le plug to the IF Section. The
- plugs are keyed so that they will go on correctly -
/ and will not make coniact upside down. Csnnect B R e
| HP 11592-60016 Interconnection Cable Assembly e e————
Related Adjustments | ' ~ between the LF and IF Sections. The connectors . | (lOOmVr!ms) R
Axter repairing a circuit board perform the adjust- on the cable are keyed by the shape of the plug - o.28v| ..
ment procedures, if any, speclfxed in the trouble- . and the arrangement of the pins. Press the connec- ) 100kHz |
tors firmly together and extend. the instruments as 8
far apart as the cable will allow without puttmg
stress on the connectors |

.v.;;;Ascmcunsm — -y

SCAN WIDTH
BANDWIDTH

e ’f{? 0.22v
) ' v ———T ST SR
| —— N

| AT ASJ2 WITH A3W1 ‘ i L ~
[ _DISCONNECTED i /\/\/0.07v MME { o
PR 00kHz| 0o tole L
o S | AT A3W2 WITH A3W2 : |

ssavucs || |oisconnecte S () W

L | ATASRWITHWZ
"} Lo!s comnecTep

--shootmg procedure.

Lw REFI.EVEI. lAMPS
AMPLICAL . o

1 APPLY THIS SIGNAL L
s amnwmm

Measurement Procedure

TROUBLESHOOTING
EqUipment

Set the analyzer controls as specified on the block

. ‘ diagram. Set the Test Oscillator for the signal

Oscilloscope . ......... HP 180A/1801A/18208  Shown and apply the signal to INPUT.  Apply I e e P e e o

X10 Oscilloscope Probe ........... power to the analyzer.. ' | . G SR o LA TR A Al i

% - Digital Voltmeter . HP 3480B/3484A, Option 042 - - NOTE | P ”-,‘NOTE SERVICESHEETS U | o g TR g Y L I WITH 20 kHZ MARKERS
' Cable Assy ............ . R , : o 07 'RESERVEDFOR = . .~ o o | —0 G )71 2150 [T €T [SWITCH IN AND
" Test Oscillator .............. o The meter on the HP 651B Test Oscillator | G TR OP"ONN- 'N""’S B < | o TP e REMOVED |

BNC Cable Assy (2) .....oovvnvnn. A - is calibrated to reaa volts into 50 (or 600) | e e e e e 1;_;;";; : S T T e N0 MY

CAdapter ................ . " ohms. If ihe oscillator is terminated in a , B T LR LRIV ARy D

Adapter ............oiivenn.. “‘ . high impedance, suci» as the analyzer o | , SRR A S SERVICE‘ | Cven b e

Extender Cable Assy ......... INPUT, its meter will read one-half the o R e Ear Tsveer 3 ‘ T

Interconnection Cable Assy .. .. applled voltage. Use a 50-ohm Feed Thru | : . _ a0V
S | ~ | . termination: or ‘'sét the oscillator for half - - ‘ | | . | | 3 MHz
SO R T 2 MARKERS

Check the dc voltages shown with a Digital Volt- SWITCH IN 1010 gyl o R T
meter. If the voltages are incorrect, see Service D ! JSJ 31MHZ TEEEERTE TR P
Lo 28 e |

-

~1,2V
/\/\/ 50.15
L

AT A6J3 WITH AW1
DISCONNECTED

1 VOLTAGE olsrmuriou -
oV orspuay oncaL Lawe|

=0, 55V
47.05
MHz .

AT W3 WITH W3 |
D1 SCONNECTED

SET ANALYZER CONTROLS AS FOLLOWS:

FREQUENCY ..eevevrecernnnnnennens 100 kHz
FINETUNE ..coovvrerereenennnnenes CENTERED
SCANWIDTH ..eevvneernsnnnnennes ZERO

~ Extender Cable Installation . Sheet 12.

Push the front panel latch in the direction indi-  Cpeck the waveforms shown with an oscilloscope:
cated by the arrow until the laich disengages and 0 3 BNC-cable and adapters to check waveforms
pops out from the panel. Pull the piug-ins out of 54 ¢aple piugs and jacks, and use the X10 probe to
_the instrument. Locate the black press-to-release  (pock waveforms at test points and circuit board
button on the right side of the LF Section. Press  onnectir pins (connector pi-is are available on the
the button and firmly pull the two sectlong apart. bottom of 8556 A chassis). \
When the two sections separate at the from; panel, ' . |
raise the upper section until it is above fhe lower  Follow the instructions listed under waveforms.
section by two or three inches at the. front panel. For example, check the signal at A6J3 by removing

- Disengage the metal tab-slot connection at therear  the brown cable (A9W1) from jack A6J3 and | | | (10 mVr!ms) o NY
 and separate the sections. Remove top and bottom connecting aix oscilloscope to the jack with an = | | /\/\L"_:‘W s .

covers from the LF Section. o adapter and a BNC cable. Sl o g
mwa] Led] . s,

san

. IESECTION

[ TRACKING
| oo |

REFERENCE DESIGNATIONS WITHIN QUTLINED (e = « ams)
ASSEMBLIES ARE ABBREVIATEDL. FULL DESIGNATION IN-
CLUDES ASSEMBLY NUMBER; e.g., Rl OF ASSEMBLY Al
IS AIR1. DESIGNATIONS OF OWEI COMPONENTS ARE

COMPLETE AS SHOWN.

MSERV'CE | ‘, o ) » ‘ - ! 3 | | | o | | - - , . | | .;‘ | o Figure 8-15. TroableshootingBlock Diagr. m
'.‘SHEET1 o o ‘ T ' | | - . | | o | - . - | | - ta9

m‘ss

f“;;‘ i
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SERVICE SHEET 2
SIMPLIFIED ANALYZER BLOCK DIAGRAM

The Hewlett-Packard Model 8556A LF Sectlon was desxgned to be used with
. an 8552 series IF Section and a 140 series Display Section. When the three
‘" units are combined they function as a low frequency spectrum analyzer. The
' analyzer operates like a swept receiver. It 2lectronically scans an input signal -
i and displays the frequency and amplitude of its compos1te components on a
- CRT.

- The analyzer’s tuning sectlon the 8556A, contains cn'cults that amphfy the
. signal and shift its frequency to put it in the IF passband. The LF Section
" also has a tracking generator and a marker generator.

- The IF Section contains a local oscillator that is swept, in frequency, by the

. same sawtooth that sweeps the CRT. This swept LO is mixed with the signal

. from the LF Section; the resulting 3 MHz signal passes through bandwidth

* shaping circuits, a log/linear amplifier, a rectifier, and is sent to the Display
. Section.

© The Display Section has a CRT that displays the signal’s amplitude vs. its
. frequency. Because the amplifiers and oscillators in. the analyzer are
. calibrated, the signal’s voltage (mV, uV, dBV) or power (dBm) and fre-
. quency can be read directly on the CRT.

. LF SECTION BLOCK DIAGRAM
Pre- Attenuator and Preampllfler

" The input _.gnal passes through the pre-attenuator to the oreamplifier. The

- pre-attenuator has 0 or 30 dB of attenuation, depending upon the position

. of the INPUT LEVEL switch. The preamplifier has a high impedance input

. and its gain depends upon the way the signal’s amplitude is being measured;

* the gain is set by the IF Section LOG/LINEAR switch and the LF Section
dBm/dBV switch.

- Post-Attenuator and Frequency Converter |

~ From the preamplifier the signal is fed through the _post-attenuator and alow

~ pass filter to a balanc>d mixer. The post-attenuator works in conjunction

“ with the pre-attenuato . Together they attenuate the input signal from 0 to
- 90 dB depending upn the setting of the INPUT LEVEL switch. This

- attenuation reduces spirious mixing products in the mlxer insuring that the
. mixer is not over-driven.

- The low pass filter prevents high frequency signals from reaching the mixer;
~ 1ts cut-off frequency is about 1 MHz. The balanced mixer combines the 20
~ Hz'to 300 kHz input with 50. 150 MHz from the crystal oscillator. The
- difference frecuency is fed through the buffer amplifier to the IF Section.

. 20 kHz Marker Circuits

~ When the 20 kHz MARKERS switch is depressed 3 MHz from the tracking
generator is fed to the marker dividers. This division results in narrow, 20
~ kHz pulses which are then fed into the input signal path. The 0.33
. microsecond width of thz pulse ensures that 20 kHz markers will extend to
- 300 kHz with no significant amplitude decrease.

Block Diagram
~ SERVICE SHEET 2 |

. v ! | .
. . i . Lo o N . a N !
L [ . . ) ) ) . . , , B . ) S . .
i : : - i . : : IR . .

‘by

' Service

'SEVICE SHEET 2 (cont'd)

,’ Ff@ﬂuency Control Cu-cults

The frequency of the 47 MHz LO (located in the IF Section) is determined

a. The voliage from the voltage follower. \‘ o

b. The voltage from the scan-offset amplifier and scan w1dth
attenuator.

c. - The voltage from the ZERO ADJ pot.

When SCAN WIDTH is set to PER DIVISION or ZERO, the voltage to the

voltage follower is determined by the output of the tune-offset amplifier
(which sums the voltages from the FREQUENCY and FINE TUNE
conttols), and by the RANGE switch. In 0—10f, the input to the voltage
follower is pre-set. |

When SCAN. WIDTH is sef. to PER DIVISION or 0—10f, the ramp from the

IF Section is piocessed by the scan-offset amplifier and attenuated by the
scan width attenuator (attenuation is in proportion to the PER DIVISION
setting). This ramp then sweeps the 47 MHz LO. The ramp is not used when
SCAN WIDTH is set to ZERO.

Tracking Generator Frequency Converter

The tracking generator produces a signal which precisely tracks the spectrum

analyzer tuning frequency. The signal from the 47 MHz LO in the IF Section
is fed through an amplifier to a balanced mixer. There it is mixed with
50.150 MHz from the frequency converter. The difference frequency (3—3.3
MH?2) is filtered, ampl?fled and fed to another balanced mixer.

| Trackmg Generator Output

The balanced mixer mixes 3 MHz from the crystal oscillator with 3 to 3.3
MHz from the frequency converter. The crystal oscillator can be tuned to
center the tracking generator signal in the IF passband. The difference
frequency from the balanced mixer is filtered and sent to the output
amplifier. The gain of the amplifier is controlled by the TRACKING GEN
LEVEL control. The amplifier’s output is 100 mV in CAL (into an open
circuit) and can be increased to about 3 volts.

~ Model 8556A




Mode18556A o " | . o | | | - | | | T o o | | | | | - | | Service

’ . PRE‘AWENUATOR AND PREAMPLIFIER ‘ . 3 ~ POST-ATTENUATOR AND FREQUENCY CONVEFTER , IF SECTION

POST ATI'ENUATOR
0 10 \)R zo dB

70 50 MHz
CONVERTER

I.OW PASS
FI LTER

50,15 - 49,85 MHz

3 R
% 50 150. MHZ LO(CAL
OSCILLATOR e

i

TINPUTLEVEL |
| FREQUENCY .
[CONVERTER

S serwice sHEET B

50.15-49.85MHz A RS ”.‘.‘.’,‘?;,35';5 BTSN R FREQUENCY CONTROL CIRCUITS
FREQUENCY | o [ SCANWIDTH

S ZR0 | Q . VOLTAGE -
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3oo kHz
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~AWPLIFIER
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REFERENCE DESIGNATIONS WITHIN OUTLINED (amems = = wma)
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION iIN-
CLUDES ASSEMBLY NUMBER; e.g., R! OF ASSEMBLY A!
IS AIR), DESIGNATIONS OF OTHER COMPONENTS ARE
COMPLETE AS SHOWN.
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SERVICE SHEET 4
THEORY OF OPERATION
General | |

The Pre-Attenuator and Preamphfrer Assembly A5 contains the
pre-attenuator and the preamplifier, and it is isolated from chassis ground.
Preamplifier power is supplied by the Power Supply Assembly A10 (see
Service Sheet 12); the isolated ground used by the input crrcultry also
originates on the A10 assembly.

Pre-Attenuator

The pre-attenuator is used in the last three positions of the INPUT LEVEL
switch. The switch controls relay A5K1, and resistors A11R1 and R2 isolate
K1 from chassis ground. The pre-attenuator is a 30 dB voltage divider. C IN
capacitor A5C6 adjusts attenuator capacitance so that LF Section input
capacitance does not change when the attenuator is used. COMP capacitor
AbBCT adjusts attenuator flatness. ASR5 and A50R3 through CR6 protect
the preamphfler from mput overloads.

Preampllfler

A5Q1 through Q4 and associated circuitry form a feedback amphfler Q4isa
low noise, junction FET with high input impedance. Q3 is a common base
amplifier that matches the low impedance at the drain of Q4 to the high
impedance at the base of Q2;. this provides high voltage gain. Q2 provides
high current gain and some voltage gain. Q1 isolates the collector of Q2 from
the A5 assembly’s 100 ohm output impedance. The gain of the amplifier is
controlled by the feedback from the emitter of Q1 to the source of Q4.

With the LOG/LINEAR swntch on the IF Section set to LINEAR, open
circuit gain is 8 dB. With LOG/LINEAR set to LOG (either 2 dB or 10 dB),
—12.6 V turns. on A11Q1, which turns on ABK2. This adds the feedback
divider to the amplifier, and the dBm/dBV switch controls amplifier
feedback through A5R7, R8 and R9. Therefore, the gain of the amplifier
depends upon the settmgs of the LOG/LINEAR and the dBm/dBszrtches

TROUBLESHOOTING

Equipment: | '

Digital Voltmeter ...............c0ocnt.. HP 3480B/3484A Option 042
Test Oscillator ................... e e ae e HP 651B
AC Voltmeter. .. .. v seeresesarencnet et anen e HP 400EL
BNCCable Assy (2) .....ccvvvvuenns e e e .. HP10503A
Cable ASSY ......ccov vt enmsnssonnnosnoosenaannnness "HP 11002A
Adapter .............. ittt ee et HP 1250-1236
Extender Cable Assy ......... e e em e s ee e HP 11592-60015
ExtenderBoard .............. e et HP 5060-0256
General

Normally trouble is xsolated to the Pre-Attenuator and Preamplifier
Assembly Ab using the overall troubleshooting tree or the troubleshooting
block diagram. Isolate trouble to the circuit level using the troubleshooting

tree and procedures outlined below. The voltages listed on the schematic -

should assist in lsolatmg trouble to a specific component.

SERVICE SHEET 4 (cont'd)
Supply Voltages and Isolation |
With 'Digital" Voltmeter measure voltage at +20 VI and —20 VI test points on

assembly cover. The voltages should be +20 +2 V and —20 +2V. Connect test
leads from assembly cover to chassis ground and measure resistance; it

- should be about 100K ohms.

- If either of the above checks are out of limits, remove A5 assembly from. |

chassis and re-check (voltages will be ++28 +4V and —28+4V.) If checks are
still out of limits, see Service Sheets 5 and 12.

o Pre-Attenuator

- Connect AC Voltmeter'to Ab5J2 (OUTPUT) and Test Oscillator to analyzer
INPUT (on front panel). Set oscillator for a 3 kHz signal and check that

assembly from chassis and re-install on extender board. Check that relay

atienuation is 30 B +0.20 dB when INPUT LEVEL is switched from —40
dBm/dBV to —30 dBm/dBV Set oscillator to 300 kHz and again check
attenuation.

If the checks outlined above indicate pre-attenuator malfunction, remove A5

A5K1 is operating correctly, then check components in 30 dB pad. After

. Tepairing pre-attenuator, perform adjustments specrfled in paragraph 5-24.

Preamplifier

Connect Test Osciliator directly to AC Voltmeter; set oscillator for 3 kHz

and a —30.00 dB reading on voltmeter (about 25mV). Connect oscillator to

analyzer INPUT and connect voltmeter to A5J2 (OUTPUT). Don’t change
oscillator signal amplitude. Set INPUT LEVEL switch to —40 dBm/dBV and
LOG/LINEAR switch to LINEAR. The voltmeter should read —22.00 dB

| ‘iO 20 dB (for a preambplifier open circuit gain of 8 dB).

Set LOG/LINEAR switch to LOG and dBm/dBV switch to dBV. The

~ voltmeter should read —15.00 +0.20 dB (for a pre-amplifier open circuit gain

of 15 dB).

Set dBm/dBV switch to 60052 dBm. The voltmeter should read —12.88 dB

- 10.20 dB (for a preamplifier open circuit gain of 17.22 dB).

Sot dBrﬂ/dBV switch to 502 dBm. The voltmeter should read —2.00 dB
+0.20 dB (for a preamplifier open circuit gain of 28 dB). Repeat the checks
with oscnllator set to 300 kHz.

‘ NOTE

If hsmg 8562B IF Section with serial prefix 977 and below

or 8562A with serial prefix 991 and below, check that IF
‘Section connectors XA8 pin 8 and J3 pin 40 are connected
together (should be electrical short). If not, connect them
with a length of 968 (white-blue-grey) wire (24 AWG).

" If the checks outlined above indicate preamplifier malfunction, remove A5

assembly from chassis and re-install on extender board. Check that relay

ABK2 is operating correctly; check dBm/dBV switch S1 and Ab5Q1 through ‘

Q4. After repairing preamplifier, perform mixer balance adjustments
specified in paragraph 5-26. .

Pre Attenuator and Pre- Ampltfter

SERVICE SHEET 4 Q

Service

SERVICE SHEET 4 (cont’d)

Troubleshootmg Tree

Supply Voltages and Isolation ———s BAD e Check A10 and components that
bridge isclated ground and chassis

GOOD | \' , ground

Pr}Attanuator ‘» BAD ———+ Check AS5K1, C6, C7, R3,and R4
600D Y
Preamplifier —+ BAD —— Check ASK2, 01,2, 03 and 04
600D

Unit functions properly -
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SERVICE SHEET 5
THEORY OF OPERATION |

General -

The post attenuator operates in comunctxon with the pre-attenuator to
control the level of signals reaching the balanced mixer. If INPUT LEVEL is
always set to the level of the input,signal, distortion in the mixer will be
minimum. Isolated ground (see Service Sheets 4 and 12) continues into

Input Level Assembly A3 and into Frequency Converter Assembly A6 to the

mixer.

Post Attenuator

The post attenuator contams a 20 dB L-pad a 10 dB L-pad and a straight
through connection. They are selected sequentially (O, 10 dB, 20 dB, 0, 10

dB, 20 dB) as INPUT LEVEL is turned counterclockwise. Each L-pad 1s a

s1mple voltage divider with an impedance of 100 ohms.

Low Pass Filter

The signal from the post attenuator is fed into a low pass filter. Its cut-off
frequency is about 1 MHz and its input and output impedance is 100 ohms.

The 20 kHz markers, when used, join the signal path at the filter (see Serv1ce
Sheet 8). )

Balanced Mixer

The dual balanced mixer has a matched diode quad and adjustments to null
local oscillator feedthrough. The diode quad is composec of four, mutched

hot carrier diodes and carrier suppression is about 90 dB when properly
balanced.

Buffer Amplifier

The buffer amplifier isolates the balanced mixer from the IF Section. The

amplifier input has an impedanced matching circuit and its gain lS about 2
dB. .

50.150 MHz Local Oscillator

The 50.150 MHz local oscillator is a crystal controlled Colpitts. Feedback is
through the capacitive voltage divider in the tank circuit. The oscillator
output is fed through A6Q3 to the mixer; Q3 has a voltage gain of about 2.
The output is fed to the tracking generator through A6Q1; Q1 has slightly
less than unity gain.

TROUBLESHOOTING

Equipment: |

Oscilloscope . .........cooiviiiniiennennnnnn HP 180A/1801A/1820B
X10 Oscilloscope Probe ........... e e HP 10004A
Digital Voltmeter ................ e HP 3480B/3484A Option 042
TestOscillator ............cc0iviiitinnrrernnrenennnenns HP 651B
AC Voltmeter........... e et e it .HP 400 EL
BNCCable ASSY (2) .o vvvviiiiieieeinereeennneoneens HP 10503A
Cable Assy ......... et ettt e e HP 11002A

SERVICE SHEET & (cont'd)

Adapter ...... ST i 'HP 1250-1236

Adapter ..........ciiiiiiiiiiii i e HP 1250-1237 .
Extender Cable Assy ................c0... wves.... HP 1159260015
ExtenderBoard .................. ceveeeeeese. .o HP 5060-0256
General

Normally trouble is isolated to'the post attenuator avd the Frethency
Converter Assembly A6 using the overall troubleshooting tree or the
troubleshooting block diagram. Isolate trouble to th2 circuit level using the

troubleshooting tree and procedures outlined below. The voltages listed on |

the schematic should assist in isolating trouble to a specific component. -

Extend the LF and IF Sections on the extender cables; remove the A6

assembly from the chassis and re-install it on the extender board.

Isolation

Disconnect yellow cable (A3W2) from A6J1 (INPUT); using Digital
Voltmeter, measure resistance from outer conductor of J1 to chassis ground.
The voltmeter should indicate an open circuit. If it indicates less than an
open circuit, check components in low pass filter and balanced mixer,
expecially capacitOrs that bridge isolated ground and chassis ground.

Post Attenuator

Connect Test Oscillator to anaiyzer INPUT. Connect AC Voltmeter to
yellow cable (A3W2) with adapter. Set analyzer INPUT LEVEL to —60
dBm/dBV and adjust oscillator for-0 dBm reference on voltmeter (at about 3
kHz). Check that voltmeter reads as follows while switching INPUT LEVEL:

INPUT LEVEL ~ Voltmeter
—60 dBm/dBV 0 dL (reference).
—50 dBm/dBV —10dB +0.2 dB
—40 dBm/dBV ~— 20.dB +0.2dB
—30 dBm/dBV — 30 dB (reference)
—20 dBm/dBV — 40dB +0.2 dB
—10 dBm/dBV — 50dB+0.2 dB

If the checks outlined above indicated post attenuator malfunction, check
components associated with post attenuator on Input Level Assembly A3.

Low Pass Filter

Connect Test Oscillator to analyzer INPUT; connect Oscilloscope (wiﬁh X10
probe) to test point A (junction of A6C10, L7, R2 and T3). Set analyzer
controls as follows:

CINPUTLEVEL . v oo oot e e e © —30 dBm/dBV
dBm/dBV ........... s PO 50 & dBm
LOG/LINEAR. ............... R veriiri....:..LOG

Set oscillator for 3 kHz, 200 mV signal (at the 50 ohm output).

Post Attenuator and Frequency Converter

SERVICE SHEET5 [

Service

SERVICE SHEET 5 (cont'd)
| | ~ NOTE

The meter on the HP 651B Test Oscillator is calibrated to

read volts into 50 ‘(or 600) ohms. If the oscillator is

terminated in a high impedance, such as the analyzer INPUT,

its meter will read one-half the applied voltage. Use a 50-ohm

Feed Thru Termination or set the oscillator for half the

desired voltage. |
Check that yellow cable (A3W2) is connected to A6J1 (INPUT). Signal at
test point A should be 3 kHz sine wave at approximatley 0.2 V p-p. If signal
level is incorrect check components in low pass filter. After repairing low
pass filter, perform mixer balance adjustments specified in paragraph 5-26.

50.150 MHz Local Oscillator

Connect Oscilloscope (with X10 probe) to test point C (A6Q1-c). Signal
should be 50.150 MHz sine wave, 0.9 V to 1.6 V p-p (with brown cable to

A6J3 dlsconnected) Connect probe to test pc 1t B (A6Q3-c); signal should |

be 50.150 MHz sine wave, 3.2 V to 4.8 V p-p. (In both cases, frequency
should be 50.150 MHz +3.0 kHz).

If signal is incorrect at one test point but nct at both, check appropriate
amplifier. If signal is incorrect at both test points, check A6Q2 and
associated components. After repairing oscillator, perform 50.150 oscillator
adjustment specified in paragraph 5-25 and mixer balance adjustments
specified in paragraph 5-26.

Balanced Mixer

Connect Test Oscillator to analyzer INPUT; connect Oscilloscope (with X10
probe) to test point D (junction of A6T3, C22, C23 and L9).

Set analyzer controls and Test Oscillator as specified in low pass filter test.
Signal at test point D should be 3 kHz modulation envelope as shown on
schematic. Envelope amplitude at test point E (J2) should be approximately
0.4 V p-p with clear cable at J2 disconnected. If envelope amplitude is
incorrect, check components in buffer amplifier. After repairing amplifier,
perform mixer balance adjustments specified in paragraph 5-26.

Trou bleshootirig Tree
Isolation — BAD — Check components that bridge iso-
‘ lated ground and chassis ground.
~ GOOD S
Post Attenuator + BAD ————— Check A3R1-4
600D
Low Pass Filter + BAD ——— Check A6L4-7, R1,R2,C6 &'08,-10
GOOD
'

50.150 MHz Local Oscillator ———» BAD ——————— Check A6Q1, 02, and Q3

!

GOO0D

Balanced Mixer . » BAD——» Check mixer and AGQ4

600D

Unit functions properly (i ::'f".:Z"S{"?‘
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SERVICE SHEET 6
THEORY OF 'OPERATION )
General

The tracking generator produces a sngnal that precisely tracks the spectrum
analyzer tuning frequency. It does this by combining the 47 MHz LO from
the IF Section with the 50.150 MHz LO from the LF Section, combining the
- difference. frequency (3 to 3.3 MHz) with 3 MHz, and amphfymg the second
difference frequency (0 to 300 kHz). The c1rcu1ts associated with the first
frequency conversion are on the Trackmg Generator Frequency Converter
Assembly A9. |

47 MHz Amplifier | |
‘The signal at A9J1 is 47 MHz +150 kHz and comes from the IF Section 47

MHz LO. Signal amplitude at J1 is about —7 dBm, and is amplified by’ A9Q1
and Q2; signal amplitude at the mixer is about 1.2 V p-p.

Balanced Mlxer

The dual balanced mixer combmes 50. 150 MHz from the Freqlxcency

Converter Assembly A6 with 47 MHz +150 kHz from the amplifier, takes
~ the 3 to 3.3 MHz difference frequency and feeds lt to the low pass filter.
Filter cut-off frequency is about 5 MHz

3 MHz Amplifier

A9Q3, Q4 and Q5 form the 3 MHz amplifier, and the 3 to 3.3 MHz signal at
the amplifier input is about 120 mV. The amplifier increases this to a level of
about 1.2 V p-p which is fed to the balanced mixer in the Trackmg
Generator Output Assembly AS. |

TROUBLESHOOTING

Equipment:

OSCHIOSCOPE -+ + v e e e e e e, .. HP180A/1801A/1820B
X10 Oscilloscope Probe ............................... HP 10004A
Digital Voltmeter ...................... HP 3480B/3484A Option 042
Cable Assy ................... ettt . HP 11002A
Extender Cable Assy ................. e . HP 11592-60015
ExtenderBoard .................. .. ... L HP 5060-0256
General

Normally trouble is isolated to the Tracking Generator Frequency Converter
Assembly A9 using the overall troubleshooting tree or the troubleshooting
block diagram. Isolate trouble to the circuit level using the troubleshooting
tree and procedures outlined below. The voltages listed on the schematlc
should assmt in isolating trouble to a specific c. rnponent

Extend the LF and IF Sections on the extender cables; remove the A9
vassembly from the chassis and re-install it on the extender board.

Tracking Generator Frequency Cbnverter
SERVICE SHEET 6 |

Service

3 MHz Ampllfler

’SERVICESHI:ETG(cont'd) o . o

47 MHz Amplnfler

I

Connect oscllloscope (with X10 probe) to test point A (A9Q1-b) Set SCAN

WIDTH to ZERO; signal should be 46.85 to 47,15 MHz sine wave

approximately 0.22 to 0.42 V p-p. If not, check 47 '\/IHz Osc:llator in IF

‘Section.

Connect oscnlloscope (with X10 ‘probe) to test point B (A9Q2-c). Signal
should be 46.85 td 47.15 MHz sine wave at approx1mately 1.2 V p-p. If not,
check 47 MHz amplifier circuits.

' Balanced Mixer S ‘ \

~ Connect .oscilloscope (with X10 probe) to test pomt C (A6Q3- b) Set SCAN
'WIDTH to ZERO. Signal should be 3.0 to' 8.3 MHz sine wave at

approximately 0.35 V p-p. If not, check balanced mixer and low pass fllter

v circuits.

!

|
ﬁonnect Oscllloscope (with X10 probe) to test point 1. Set SCAN WIDTH to
ZERO. Signal should be as shown on schematic: 3.0—3.3 MHz 1003V

iop p If not, check 3 MHz amphflcr circuits.

. -
) L W

Troubleshooting Tree

47 MHz Amplifier BAD ———— Check A9Q1, Q2 and IF Section;
1 \ 47 MHz LO

v

GOOD

&

Balanced Mixer BAD ———— Check A9CR2-9 and Low Pass
1 - Filter

GO0D

\

3 MHz Amplifier BAD ‘Check A9Q3, Q4 and Q5

G

GOOoD

4

Unit tunctions properly
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SERVICE SHEET 7
: ] L
"THEORY OF OPERATION

'Gener,al

‘The ‘tracking generator produces a signal that precisely tracks the spectrum
analyzer tuning frequercy; 3 to 3.3 MH. from the Tracking Generator
Frequency Converter Assembly A9 is mixed with 3 M}'z. The difference
frequency (0 to 300 kHz) is filtered, amplified, and fed tc the front panel.

Balanced Mixer

The' b.'alanc,ed ‘mixer combines the 3 to 3.3 MHz signal with 3 MHA from the
3 MHz osciillator and feeds the difference frequency to a low pass filter. The
mixer uses a matched diode quad. .

3 MHz Oscillatof

A8A1Q3 and Q4 form a crystal oscillator. The transistors alfernately turn on
and off, producing a high amplitude 3 MHz signal. i

Varactor. A8A1C’R7 is used as the fine frequency contrel elemens, and the
range of varactor control is +140 Hz. A8BA1LS3 is selected to center the range
of varactor control at 3 MHz. | |

A8Q2, CR5 and CR6 limit the 3 HMz signal so that it is flat over the
frequency range of the oscillator. The signal level from the balanced mixer
depends upon the level of the 3 MHz oscillator signal, so the 3MHz signal,

controlled by AMPL ADJ A8A1R1, is used to amplitude calibrate the -

tracking generator. Because the mixer’s output level is relatively .insensitive
to changes in signal level from the frequency converter (see Service Sheet 6),
‘tracking generator amplitude calibration is maintained when the LF Section
is used with different IF Sections.

Switched Buffer Amplifier

Buffer amplifier A8A1Q1 is normally off. It is activated by negative voltage

from the marker generator circuits whenever the 20 kHz MARKERS switch |

is depressed (see Service Sheet 8). When the amplifier is on it feeds 3 MHz to
the marker generator. .

Low Pass Filter

A8Q1 is a buffer amplifier that isolates the filter from the mixer. A8Q2
isolates the filter from the output amplifier. FLATNESS ADJ A8R9 in the
emitter of Q1 adjusts the flatness of the high end of the filter by varying the
filter’s input resistance. The filter is flat to 300 kHz. o

Output Amplifier

ASQ3 through Q6 form a feedback amplifier. A6 provides enough current so
that at maximum signal with the output shorted the amplifier does not clip.
Amplifier gain is controlled by TRACKING GEN LEVEL control A3R5;
gain is variable from 3 to 100 (10 to 40 dB). When TRACKING GEN
LEVEL is full counter-clockwise (CAL 100 mV), the amplifier has a gain of
3 and delivers 100 mV into an open circuit (50 mV into 600 ohms). As
TRACKING GEN LEVEL is turned clockwise, AS8R12, R13C8, and A3R5
divide the feedback and amplifier gain increases.

SERVICE SHEET 7 (cont'd)

| TROUBLESHOOTING |
Equipment: |
Digital Voltmeter ................... ... HP 3480B/3484A Option 042
AC Voltmeter................. e @ e e e e HP 400EL
BNC Cable Assy ................. e e HP 10503A
Cabl assy ..... e e et e e ... HP11002A
Osci’ scope ...................... ........ HP180A/1801A/1820B
X10 Occilloscope Probe . ..........oooeiin i, HP 10004 A
Extender Cable Assy .................c0vvnioi.. HP 1159267 15
- ExtenderBoard ............................ ... ..., HP 506:- ,256
| Freque’ncyCounter St e iia et e, ... HP B327C
General

Normally trouble is isolated to the Tracking Generator Output Assembly A8
using the overall troubleshooting tree or the trounleshocting block diagram.
Isolate trouble to the circuit level using the troubleshooting tree and

procedures outlined below. The voltages listed on the schematic should assist

in isolating trouble to a specific component.

E‘xtend the LF andl"\IF Sections oh the extender cables; remove the A8 -

assembly from the chassis and re-install it on the extender board.

3 MHz Oscillator

Depress 20 ‘kHz MARKERS switch and connect Oscilloscope (with X10
probe) to test point C (A11XA8 pin 2); signal should be zs shown on
schematic: about 3 MHz, 4 V p-p. Connect Frequency Counter to test point
C and vary TRACK ADJ, on analyzer front panel, through its full range.
Frequency should vary (from 3 MHz) at least + 140 Hz. (Factory selected
component ABA1L3 sets center of variation, see Table 8-1.) ;

If checks indicate oscillator malfunction, remove cover from 3 MHz

Oscillator Assembly A8A1 and check AS5A1Q1, Q3, Q4 and associated
components. ' After repairing oscillator, perform tracking generator
adjustments specified in paragraph 5-27.

NOTE

A8Al can usualy be repaired without unsoldering entire
board. If it becomes necessary to unsolder A8A1l, unsolder
the six pins with a recommended desoldering tool (see Gen-
eral Service Hints). Excess heat or force on pins will pull
plating off board.

Balanced Mixer

Connect Oscilloscope (with X10 probe) to test point D (A8Q1-b); signal
should be modulation envelope as shown on schematic: about 3 MHz, 0.12
V p-p. If not, remove cover from 3MHz Oscillator Assembly A8 and check
balanced mixer, A8A1Q1 and associated components. After repairing mixer,
perform tracking generator adjustments specified in paragraph 5-27.

Tracking Ge'nen“ztor Output

BN
\

Service

SERVICE SHEET 7 (cont’d)

Low Pass Filter

o Connect Oscilloscope (with X10 probe) to test poiﬁt E (A8Q2-e); signal

should be 20 Hz to 300 kHz sine wave, approximately 0.1 V p-p. If not,

 check Q8Q1, Q2 and associated components. After repairing filter, perform

tracking generator adjustments specified in paragraph 5-27. .

Output A\mplifier

Set TRACKING GEN LEVEL to CAL 100 mV and connect oscilloscope to
test point F yA8Q#6-e): signal should be 20 Hz to 300 kHz sine wave, 0.28 V
p-r. If not, check A8Q3 through Q6 and associated components. After
renairing amplifier, perform tracking generator adjustments specified in
pasagraph 5-27. :

Troubleshboting Tree

3 MHz Oscillator —— BAD ——— Check ABA1Q1, 03, and Q4
GOOD |
b |
Balanced Mixer » BAD w~~————s Theck ABA1Q2 and CR14
GOOD
L ow Pass Filter BAD ————— Check A8Q1, Q2, and filter
|
GOOD
Outt)ut Amplifier » BAD ———— Check A8Q3-6
GOOD
Unit functions properly

828
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20 4 lz/ R RS sw1tch is depressed A7Q1 turns on and applies—5 Vto
IR Ul F 2 U'B; U6 and U7. It also applies negative voltage through A7R1 to

,,/Q/l on; l/he 3 MHz Oscillator Assembly A8A1 (see Service Sheet 7). ASA1Q1
// amphf;/a‘s 3/ MHz and feeds it to the 20 kHz marker circuits. The input 3 MHz
sme wave xs cllpped by A7 U7C and fed to the divide by 3 circuits.

/ Dwide by ‘3 Clrcmts

, om shift /cc/unter The counter has four possible states: binary 0, 1, 2 and 3.
In ndrmelf/operatlon the counter cycles through binary counts 1, 2 and 3,
/changing from one to the other on the negative half cycle of each mput
pulqe Af the counter ever cycled into binary 0 (both Q outputs low) it would
/not; oy cle itself out. U7B, connected to the Q outputs, clears flip-flop U6B if,
g and’ /pnly if, the counter cycles: into binary 0. The counter’s output is

on‘L“ult ‘The output at U7D is a 1 MHz pulse, 0. 33 us wide,

/ bwude by, 50 olrcuut

/ / / A7U1 U2¢and U3 form series, or rlpple counter circuits that divide the 1
I 'MHz pulse by 50 without changmg its 0.33 us pulse width, Ul divides the
,’,:,,,‘,_pulse by:10 and feeds it to U2 and to quad-input NAND gate U3. U2 divides
e ,flxe _puis. by 2 and divides the input from U1l by 5 and sends both output: to
U3. When: sl four inputs of U3 are high, its output goes low. As shown in
“.. the timing diagram, this results in a 20 kHz pulse with a very narrow pulse
’{};?",w1dth (0.33 us). The narrow pulse width insures that the 20 kHz markers
j;\wxll exten:l ‘beyond 300 kHz without 81gn1flcant amplitude decreases.

TROUBLESHOOTING

Fqunpment o

Osc1110scope e HP 180A/1801A/1820B
X10 Oscilloscope Probe (2) .............. i, HP 10004A
Digital Voltmeter ...................... HP 3480B/3484A Option 043
Cable Assy .............. e S HP 11002A
Extender Cable Assy ............ ..o, HP 1159260015
ExtenderBoard ...................ccccvveve....... HP 5060-0256
General

Normally trouble is isolated ot the Frequency Control and Marker Generator
Assembly A7 using the overall troubleshooting tree or the troubleshooting
block diagram. Isolate trouble to the circuit level using the troubleshooting
tree and procedures cutlined below. The voltages listed on the schematics
should assist in isolating trouble to a specific component.

‘Extend the LF and IF Sectlons on the extender cables, remove the A7
assembly from the chassis and re-install it on the extender board.

20 kHz Marker Circuits

SERVICE SHEET 8 )

/” A’IUG/iB 'd;ual JK master/slave fhp-flop, and U6A and U6B form a Johnson‘

_decdted by NAND gate UTA, inverted by U7D, and fed to the d1v1de ‘by 50

Service N : X

SERVICE SHEET 8 (cont'd)
Switched Power Supply

Push 2U kHz MARKERS switch and check voltages shown on schematic with
a Digital Voltmeter. If voltages are incorrect, check A7Q1 and associated
c1rcu1try

Divide By 3 Shift Counter

Push 20 kHz MARKERS switch and connect Oscilloscope (with X10 probes)
to test points 1 and 2. Check pulse amplitudes and widths as shown on
schematic. Check that pulse relationships approximate those shown in shift
counter timing diagram. If checks indicate shift counter malfunction, check
A7U6, U7 and associated circuitry.

Divide By 50 Counrer

Push 20 kHz MARKERS switch and connect Oscilloscope (with X10 probes)
to test points 2 and 3. Check pulse amplitudes and widths as shown on
schematic.” Check that pulse relationships approximate  those shown in
counter timing diagram. If checks indicate shift counter malfunction, check
ATU1, U2, U3 and associated circuitry.

Trou bleShooting Tree

y

Switched Power Supply - BAD Check A70Q3

/

GOOD

!

Divide by 3 Shift Counter =————= BAD

|

6050
J

Divlde by.50 Counter - BAD

l

G0O0D

|

Unit functions properly

Check A7U6 and U7

]

Y

Check A7U1, U2, and U3

8-30
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SEN. lCE SHEET 9
THEORY OF OPERATION

General

The frequency control circuits provide control voltages to the 47 MHz LO in
“the IF Section. The three voltages are:

a. Center frequency control — corresponds to dial frequency, set by
FREQUENCY and FINE TUNE knobs.

- b Ramp control — determines w1dth of frequency scan, set by SCAN
WIDTH knobs

€. Zero adjustment — compensates for drift in IF Section 47 MHz LO,
set by ZERO ADJ knob. |

Center Frequency Control Circuits

"I‘he"output‘ of tune amplifier A7U4 can be set from 0 to +15 V by the

FREQUENCY and FINE TUNE knobs; this corresponds to dial settings of 0 "

to 300 kHz. 300 kHz ADJ R5 sets dial accuuracy at 300 kHz. OFFSET ADJ
'ATR13 is used to set the amplifier’s outpuc to 0 V when the dial is at 0 Hz.

‘When RANGE kHz switch S3 is set to 0-30, it adds a voltage divider to the
output of A7U4. This divider divides AT Ud’s output by 10;a0to 15V
swing corresponds to dial settings of 0 to 30 kHz.

When SCAN WIDTH is set to ZERO and PER DIVISION, A7U4’s output is
fed to- A7U5 and on to the IF Section 47 MHz LO control circuits. When

SCAN WIDTH is set to 0-10f the voltage sent to the IF Section through

ATUS5 is determined by PER DIVISION switch S1-4F (more about ATUS
below).

Ramp Control Circuits » ‘ o
When SCAN WIDTH is set to ZERO, the ramp from the IF Section scan

circuits is disabled by S2-IF, and scan-offset amplifier output is 0 V. This

prevents the IF Section 47 MHz LO tr&m being swept (however, its
frequency is still set by the center frequency control circuits). o

When SCAN WIDTH is set to PER DIVISION or 0-10f, the —5 V to +5 \Y
ramp from the IF Section scan Cll‘CllltB is fed to scan-offset amplifier ATUS.
In PER DIVISION the scan-offsat, a\'n lifier has unity gain so its outputis a
—5 V to +5 V ramp. This ramp is ttd o the scan width attenuator and on to
the IF Section 47 MHz LO contml urcults The amplitude of the ramp
determines the frequency range over ,whlch the 47 MHz LO is swept -

When SCAN WIDTH is set to 0-10f ahd E‘DR DIVISION is set to 10 kHz or

less, A7TUS8 is offset 5 V. This \offstts the ramp so that it sweeps from 0 to
+10 V. The 0 to +10 V ramp is then s¢ nt through the scan width attenuator

to the IF Section. The offset ramp will sweep the 47T MHz LO fromOHztoa
frequency determined by the ramp’s amplitude. To prevent control of the 47
MHz LO by the frequency control circuits the input to the voltage follower

amplifier A7US is rc¢ierenced.to O V. | |

When SCAN WIDTH is set to 0-10f and PER DIVISION is set to 20 kHz, the
offset is applied to voltage follower amplifier A7U5. Scan-offset ampllfrer
A7US8 is not offset and its output is a —5 V to 156 V ramp. In all other

less.

respects operation is as described when PER DIVISION is set to 10 kHz or"

SERVICE SHEET 9 (cont'd)

Zero Adjustment Circuit

ZERO ADJ pot R6 is in a divider network from +20 V to ground. It can
change the 47 MHz LO in the HP 8552B about 24 kHz, and in the HP
8552A about 54 kHz. When the LF Section is connected to an HP 85528,
P3 pin 15 is connected to +20 V; P3 pin 15 is open when connected to an
HP 8552A This compensates for operatmg differences between the IF
Sections.

TROUBLESHOOTING
Equipment: |

Oscilloscope .......viiieiiin. S HP 180A/1801A/1820B
X10 OscilloscopeProbe .............cciiviiiiinnnn, HP 10004 A
Digital Voltmeter ............. e HP 3480B/3484A Option 042
Cable Assy ............... e et e e e e HP 1102A
Extender Cable Assy .............. e . HP 11592-60015

| General

Normally trouble is isolated to the Frequency Control and Marker Generator
Assembly A6 using the overall troubleshooting tree or the troubleshooting
block diagram. Isolate trouble to the circuit level usmg the troubleshootmg
tree and procedures outlined below. y

Extend the LF and IF Sections on the extender cables, remove the A7
assembly from the chassis and re-install it on the extender board

| Center Frequency Control Circuits L ".\'
Connect Digital Voltmeter to test point A(A11XA7 pm 5) and set analyzer |

controls as follows:

The voltmeter should read OO 45.0 dec If not adJust OFFSET ADJ
(A7R13) until it does. ' |

" Tune FINE TU'\IE from full clockwise to full counter cmckwrse the voltage

o at test point A should. swmg about 50+ 5 dec Re-center FINE. TUNE.
“Set FREQUENCY to 300 kH" Tune 300 ‘kHz ADJ (on front panel) from

~ full clockwise to full counter- clockwrse the voltage at test point A should

b swmg from 15.50 to 15.85 Vdc.

!

Adjust 300 kHz ADJ\untll voltage at test pomt ais +15.40 V. (Factory select

- value A1R1: sets 300 kHz ADJ range, see Table 8-1.) Swntch RANGE to 0-30

ltHz the voltage should be +1. 540 +0 008 V.

Set RANGL to 0- 3'2)0 ltH'r and connect voltmeter to test point B (A11XA7
pin, 8);'the voltage'should be +15.40 * .01 V. Set SCAN WIDTH to 0-10f; the
voltage should decrease to 0.0 +.01 V. Set PER DIVISION to 20 kHz; the

. voltage should be +5.00 £0.05 V.

N
'

~ExtenderBoard ................. ... ... ., ... HP 5060-0256 -

FREQUENCY .............ovvvvvuneenn..... 0KHz (set accurately)

FINETUNE ................. S w++v... Centered
- BANDWIDTH ....... T e e 100 Hz
SCANWIDTH ..................... e PER DIVISION
PERDIVISION ........:.... T 10 kHz

RANGE ........ e e e e ;,';.‘. e . 0—300 kHz

'SERVICE SHEET 9 (contd) -

If checks mdlcate center frequency control c1rcu1t malfunctron check

A7U4, U5 and associated crrcultry

After repairing center frequency control cm.ults perform frequency
calibration adJustment procedure specrfled in paragraph 5- 28

NOTE -

‘ After replacing the ﬁ'equency tumng pot R3, perform the
dial cahbratlcn procedure in paragraph 8-70.

‘Ramp Control Circuits

‘Connect Digital Voltmeter to test pomt C (A11XA7 pin L) and set analyzer

controls as follows:

SCAN WIDTH .. oovoooooo e, PER DIVISION

PERDIVISION ....... .. i it et iiine e, 20 kHz
SCANTIMEPERDIVISION ..................... 5 MILLISECONDS'
. SCANMODE .................... '...................‘.rSINGLE

SCANTRIGGER....’................:..t .............. . AUTO

The voltage at test point C should be,-—5.007i0.01 V. Set SCAN MODE"to “
INT and connect Oscilloscope (with X10 probe) to test point C; the signal

should be 10 V p-p sawtooth as shown on schematic. If checks described
above are bad, check scan generator crrcults in IF Sectlon

Set SCAN WIDTH to 0-10f, Scan MODE to SINGLE and connect vcltmeter
to test point D (A11XA7 pin 10). The voltmeter should read -5.00 +0.01 V.
Set PER DIVISION to 1 ) kHz, the voltmeter should read 0.0 + 01 Vdec. )

Set SCAN WIDTH to PER, DIVISION, PER DIVISION to 20 kHz and

ccnnect voltmeter to test point E (934 wire at A2S1 lug 12). The voltmeter .' -

should read as indicated for the following scan widths:

PER DIVISION Voltmeter reading
20 kHz —5.000 +0.050 V
10 kHz o | —2.500 +0.025 V
5 kHz . o —1.250+0.013 V
2 kHz - R —500.0 5.0 mV.
1 kHz o - —250.0+2.5mV
500 Hz —125.0 £1.3 mV
200 Hz —50.00 £0.50 mV
100 Hz | —25.00 £0.25 mV
- 50 Hz \ —12.500.14 mV
20 Hz - —5.00 £0.07 mV

If checks indicate ramp contro! circuit mélfun’ctlon check A7U8 scan w1dth
attenuator and associated circuits. After repairing ramp control circuits,

perform frequency calibration adJustment procedure specrfled in paraﬂrraph

528 | |

Frequency Control Czrcwts

i . SERVICE SHEET 9 Q

8-32

Service

SERVICE SHEET 9 (cont’d)
Zero Adjustment Circuit

Set analyzer as follows: . ;

FREQUENCY .......ovoneennnnnnns. et OkHz .

FINETUNE .......... P veveieie...... Centered
SANDWIDTH ........... e I e  3kHz
. SCANWIDTH ..... e eieiievve.. . i.0.......PER DIVISION,
 PERDIVISION ........... e S e 10 kHz |
INPUTLEVEL ... .veeei et e ... =10 dBm/dBV
BASE LINE CLIPPER .............0cccc..... e e, CCW
VIDEOFILTER . ........coooieeieaiaennn.. viiee.io... OFF
SCAN TIME PER DIVISION .. .............. et 5 MILLISECONDS -
LOG/LINEAR ................. e e .....10dBLOG - .
LOGREFLEVEL ......ooviuiinaneineinnnennn. . —10dBm/dRY .
SCAN MODE . ... .. PR e eiieidieiiie. .., INT
SCAN TRIGGER ....... IR e e AUTO

Tune ZERO ADJ (on front panel) from full ccunter»clockWIse to full

clockwise. The LO feedthrough signal on the CRT should s shlft as follows
a.  with 85524 IF Section, 54 2kHz
b. with 8552B IF Sectron 24 2 kHz = = f o

If not, check R6 ZERO ADJ pot and assocrated c1rcu1try After repalrlng.;"
Zero adjustment circuit, perform frequency cahbratlon adjustment procedure‘ -
specified in paragraph 5- 28 \ i '

v Trou bleshootmg Tree

BAD = —-- Check RGand IF Section
47 MHz LO

Zero Adjustment Circuit —
'GO0D

Unit functions properly

Center F‘requenc\;_ Contrcl Clrcults F BAD - Check'.A7U4 and U5 - I o
cdtu N . | : ;I‘ o
Ramp Contml-Citcuits : , BAD —>Check A7U8 a'nd Scara Wldth |
S | ‘ | R Attenuatm 1 ,
~ 6nop |

)

R

| -' ”MQdel 8556A e
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Figure 8-39. Simplified Analogic Diagram

SERVICE SHEET 10
THEORY OF OPERATION

The DISPLAY UNCAL lamp DS1 illuminates when SCAN WIDTH PER
DIVISION, BANDWIDTH, SCAN TIME and VIDEO FILTER are set a! any
combination of positions which does not permit accurate calibration o: the
analyzer (see Figure 8-39). The DISPLAY UNCAL lamp is illuminated L'y a
simulated signal and has no actual connection to signal processing circuits.

The LF. Section Scan Width Switch Assembly A2 and Bandwidth Switch
Assembly Al both have switch wafers devoted exclusively to analogic. (In
the IF Section the Scan Time Switch Assembly and Video Filter Switch also
have analogic wafers) When SCAN WIDTH is set to PER DIVISION or
0-10f, current'is added to the two buss lines (956 and 957 wires) by
BANDWIDTH and PER DIVISION. In the IF Section this current is summed
with the current added by SCAN TIME and VIDEO FILTER. When the
current on either buss line is high enough to bias the light driver in the IF
Section into conduction, it turns on and lights the DISPLAY UNCAL lamp
(see Service Sheet 12). When SCAN WIDTH is set to ZERO, the analogic
circuit is disabled.

TROUBLESHOOTING

Equipment: |

Digital Voltmeter ...................... HP 3480B/3484A Option 042
Cable ASSY .. v v ettt e HP 11002A
General

When trouble has been 1solated to the LF Section analogic, perform the fol-
lowing checks;

Remove the LF and IF Sections from the Display Section and disconnect the
LF Section from the IF Section. Remove the top and bottom covers from

\ the LF Section.

Unsolder the 2 whlte-green-blue (956) wires from lug 5% of S1-1R and the 2
white-green-violet (957) wn'es from lug 6 of S1-1F of Bandwidth Switch
Assembly Al.

Bandwidth Switch Resistance Measurement

With 956 and 957 wires removed, and LF Section disconnected from IF
Section and Display Section, measure resistance from lug 5% of S1-1R
(where 956 wire was connected) to lug 7 of S1-2F (where 958 wire is
connected). Also, measure resistance from lug 6 of S1-1F (where 957 wire
was connected) to lug 7 of S1-2F.

Service

SERVICE SHEET 1’0"("55_;“@.,,;

Resistance should be w1th1n 2% of values tabulated below for each‘

~‘,;rvl(/f‘“ §

BANDWIDTH position. T | e
N L & Re's'iétaae'e (k Q ) +2% e
BANDWIDTH S1-1R, lug 5% ' S1-1F,lugé . .
to S1-2F, lug 7 .. to S1- 2F lug 7‘ S
‘10 kHz 48.33 . 3L 22[ |
3 kHz 43.25 © | 2613 .1
1 kHz 39.85. e 2218700
300 Hz 37.35 5, 2028,
100 Hz 35.54 - 1848
30 Hz 34.13 T 17.04
10 Hz 44.78 14.04

Scan Width Switch Resistance Measurement

With 956 and 957 wires removed from Bandwidth Switch Assembly Al, and
LF Section disconnected from IF Section and Display Section, measure
resistance from Scan Width Switch Assembly A2 lug 6 of S1-2F (where 956
wire is connected) to lug 2 of S2-1F (where 958 wire is connected). Also,

measure resistance from lug 5 of Sl -2R (where 957 wire is connected)to lug

2 of S2-1F.

Resistance should be within 2% of values tabulated below for each SCAN

WIDTH PER DIVISION position.

100 Hz (and below) |

 SCAN WIDTH Resistance (k) +2%
PER DIVISION For Both Measurements
20 kHz 61.78
10 kHz 67.24
5 kHz 74.88
2 kHz . 86.30
- 1kHz 106.1
500 Hz 144.8
200 Hz 260.8

open (OVER RANGE)

Measure resistanee from lug 6 of S1-2F (where 956 wire isconnected)to lug
5 of S2-1F (where 2 wire is connected). Also, measure resistance from lug 5
of S1-2R (where 957 wire is connected) to lug 5 of S2-1F.

Resistance should be within 2% of values tabulated below for each SCAN

WIDTH PER DIVISION pnsition.

SCAN WIDTH Resistance (k) +2% »
PER DIVISION For Both Measurements
100 Hz (and above) open (OVER RANGE)
50 Hz ‘ 483.3
20 Hz 256.0

Analo”gic C:'reu,its
SERVICE SHEET 10 |

Make any necessary repairs, re-solder 956 and 957 wires to Bandwidth
Switch Assembly Al, and perform analogic checks as specnfled in paragraph
5-29.
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PIO LF SECTION 8556A

SERVICE

SHEET 10

'Figur'e 8-41 Scan Wc""d;th Switc;t Assy A .‘
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SERVICE SHEET 11
THEORY OF OPE RATIQN
The AMPL CAL pot cohtrbls a calibration amplifier in the IF Section. The

calibration amplifier is used to calibrate the analyzer’s absolute amplitude.
See the 3 MHz IF Amplifier circuit description in the IF Section manual.

Input Level Switch

Two wafers of the Input Level Switch Assembly A3 control circuits in the IF

Section. S1-2R llghts index lamps on the LCG REF LEVEL switch. S1-3R is |

part of the linear gam compensation network; see the Log/Lmear Amplifier
circuit descnptlon in the IF Section manual.

Bandwidth Switch

The portion of the Bandwidth Switch Assembly shown provides positive or
negative voltages that select and bypass bandwidth circuits in the IF Section.
See the bandwidth circuit descriptions in the IF Section manual.

TROUBLE SHOOTING

Equipment:

Digital Voltmeter ............ e HP 3480B/3484A Option 042
Cable ASSY ..ottt ittt et e e e HP 11002A
ExtenderCable Assy .............cciiiiinrnnnnnn. HP 11592 60015
Interconnection Cable Assy ............. Meeaaeaens HP 11592-60016

Normally trouble is isolated to the IF Section control circuits after
troubleshooting the IF Section. Isolate trouble to a specific component using

the Digital Voltmeter to check the voltages and resistances shown on the

schematic.
Extend the LF and IF Sections on the extender cables; separate the LF

Section from the IF Section and install the interconnection cable. Check
and, if necessary, repair the components and assemblies shown.

8-36

Model 8556A




Model 8556A | - | \ o | R ) e R | - o | Service
- | . PIOLF SECTION 8556A . | . | . - | | | | | o
e - IF SECTION -

im0 O gm0 | |

b e -

A1 o | A1

We S ‘ . SR o o ‘ /.
4 /5 10dBmidbY| o 9 / 4]-10dBmidBV

.

. +20V

:

-20.dBm/dBV

o[mdBmiev] |
o s 0 I R
s[aBmasv] . | ]: :F: | % dBmidBv]
bi
\
> 4

@

- ——_—— -} ——— .} __L.O
(9]
N

Do

-
1

R
9

> TO LOG

} REF LEVEL

35 | LIGHTS

[-40 dBm/dBv]

[0dmasv] - .

R7:h - o
IOKTH—\ (.96 ) -
cw #p[AMPL]

| CTD CAL

oo
o

- -
- e ame—  e—— § — — ——

"1 [0 dBmiasv

*50 dBmIdBY |

own.

CR1

-

'

Foemeey] | |2 . ' [wdowev).

7
Qo

(8
'\

3 1’;’:, 1/ ,‘: i 4/“ u; 8 '. e Lo
o I , ' o ) §
J ‘ i i '. ""’,‘ v A i ")".' ‘. [ )
' ',/"' Y »:,‘) \ ﬁ ! jErA»H - , 5 " N > 7 élANlENAR
| | CE)——133 5 [ cOMPEN
» | R A =" ) saTioN
: SR ' THEE 5
o . X . 1t A ’ Y
Y \ — - - [ - - - -

N ‘ | }, - o D ' ' ——— i —— (3 O)— )8 AL
| PIO BANDWIDTH SWITCH ASSY Al (08556-60026) S Al , : | S AL A1 o 3 | | AWPLIFIER '
—— - - - - -- - = - - - - r—— -t ~ ———

Figure 8-43. Bandwidth Switch Assembly A1 Component Locations | | \‘\ |‘ \ | [Siowemn) . e T e . | BANDWIDTH

r""""""‘v""j“"-““"“""""""'""'f‘""‘/"' ““““““““““““ [ ———— - «"'"'.'_‘“.".'vft"“‘""‘""?_._' o o
0 fi85e08 85528 U
SN ELR ET |

it !
Ve
Lo
sl
d »

) , . ‘ , ‘ ‘i,‘,':- {‘ . ; / . . " ..‘ ‘ |
,/ 8552 85528 ' 20V~ _ /B5A 85528 z
T L | T S 1/ (s0kz][0H] 1 /9

o % - »

= - REFERENCE DESIGNATIONS WITHIN OUTLINED (mmmm = = wee)
: \ | ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN-

‘ : - CLUDES ASSEMBLY NUMBER; e.9., Rl OF ASSEMBLY A)
® \ ' 1S “AIR).  DESIGNATIONS 'OF OTHER COMPONENTS ARE

300 "z,- W o COMPLETE AS SHOWN.
E: R - PIO]
.

w

YA

9o ow o:. Q

A

o O O O on
8
~
— —4—

|

I ot

———1 iy Ca >'27 o REFERENCE DES IGNATIONS

# L | | l I | Al A3

o | _ B T we ek T LS v | S1-3F S1-2R

o o A | N o v F B A BRI ! l 10 'S13R S1-3R
- )— - . — . GO L ey 1551 BN RI4 ,,
- IR L ot iiomonn 1 N WIDTH CHASSIS
- —_— e . () CIRCUITS

qoge o

gm0
o

R7
P/O P3

é

o — Y

- Lo A v R DR . , ; e R R s R R o —— T - . " "b . ol o ‘ . PR ‘ " ) ST o : L S [ - . . J I - |
TR W - - -—— — o . — L] L - - -—
SERIAL PREFIX: 1100A ) - ~. : !

Figure 8-44. Input Level Switch Assembly A3 Component Locations - ‘ B o : - | | N < o L | ~ | o Figure 8-45. IF Section Control Circuits.;, Aland A3

i
t
i
AP
i
!
i

Y

SERVICE - | | | | | ‘ | | |

N



Service | . | * Model 8556A

SERVICE SHEET 12 o o e R '
THEORY OF OPERATION | |
General

The sonrces for the supply voltagee used in the LF Section are shown.

 Isolated Fower Supply o | - | | - |

The Pre-Attenuator and Preamplifier Assembly A5 (see Service Sheet 4) is isolated
from chassis ground. The Power Supply Assembly A10 provides isolated supply
voltages for the preamplifier and an isolated ground for all of the input circuitry.
This prevents line related signals being introduced into the input signal path.

A10Q1 and Q2 saturate, in turn, and send current ramps through the primary
windings of A10T1. The smtchmg rate of Q1 and Q2 is about 500 kHz. The current
ramps induce a voitage in the secondary of T1. The voltage is rectified by the bridge
rectifier, filtered and sen! to the master board. On the master board the voltages are
again flltered and fed to the preamphfler All1R6'is a bleeder resistor that prevents
static charges from building up in the isolated circuits. |

TROUBLE SHOOTING = = '
- Equipment: | J | .

Oscilloseope .. ..ovvevrnnnnnnn.. e e HP 180A/1801A/1820B
X10 Oscilloscope Probe . .. ... [ e e e e HP 10004A
Digital Voltmeter ................... #+....... HP 3480B/3484A Option 042
Cable ASSY ...ttt i e e e et e e e HP 11002A
ExtenderCable Assy ...............cccvvu.nnn e e HP 11592-66015
Interconnection Cable Assy .. .... e e e HP 11592-60016
ExtenderBoard ..............i.iiriiiiiininriiennenns HP 5060-0256

General

Normally trouble is isolated ot the Power Supply Assembly A10 and the voltage
distribution circuits using the overall troubleshooting tree or the troubleshooting
block diagram. Isolate trouble to a specific circuit using the procedures outlined

below. The voltages listed on the schematxc should assist in isolating trouble to a
specific component ¢

Extend the LF and IF Sections on the extender cables; separate the LF Section from

the IF Section and install the interconnection cable. Remove the A10 assembly from
the chassis and re-install it on the extender board.

Isolation

Remove Pre-Attenuator and Preamplifier Assembly A5 from chassis. Connect Digital
Volimeter from A5 assembly cover to chassis ground and measure resistance. It.
should be about 100 k ohms. If not, remove A10 assembly from chassis and
re-check. If resistance is about 100 k ohms with A10 removed, check A10T1, bridge
rectifier, and filter on A10 assembly. If resistance is less than 100 k ohms w1th A1)

‘emoved check filter circuits on Master Board Assembly All (some of these circuits
are shown on Servnce Sheet 4). »

lsolated Power Supply

Connect Oscilloscope (with X10 probe) to test point 1. Waveform should he as
shown on schematic: 400 to 600 kHz, 25 to 30 V p-p. If not, check 400-600 kHz
oscﬂlator (A10Q1, Q2 and associated cncultry) |

Connect Digital Voltmeter across +20 VI and —20 VI test points on Pre-Attenuator
and Preamplifier Assembly A5. The voltage should be 40 x4 V dc If not, check
bndge rectifier and filter circuits.
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MANUAL CHANGES

e - - o [~ MANUAL IDENTIFICATION —
‘ ) : | Model Number: 8556A

Date Printed:  July 1971
, Pan Number: 0855690004

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing imp{royements made after the printing of the manual.

To use this supplemént
Make all ERRATA corrections
Make all. appropriate serial number related changes indicated in the tables below.

Serial Prefix or Number ... Make Manual Changes .. ... Serial Prefix or Number ... Make Manual Changes .

[ 1124A00121 to 00130] 1
1124A00131 to 00140 1,2

mea | 1,23

' 1143A00201 to 00585| 14

1143A00586 10 00810| 15

1250A © 1-6
1404A thru

140402085 | 1=
1404A02086 thru R
1404A02235 | 1-8

1404402236 thru 1404A| ¢
prefix, 1634A, and 1907A| *~
P 2148A 1-10
—NEW ITEM

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible.
Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model
number and print date trom the mle page of the manual,
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" 7 Pages \ - : e w.
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ERRATA
Page 1-2, Paragraph 1-7:
Chanqe HP 11905A 10 HP 110934,
Change HP-11048B 50 ohm Feed Thry Termination to HP 11048C.

Paqe {-3, Table 1-1, FREQUENCY Resolution:
Chanqe Bandwidth Selectxuxty- b0 dB/3 4B IF Bandwidth ratios to read: With 3532B [F Sectien: {11:1 for IF oanduxdths
fron. 30 Hz to 3 kHz: {(20:1 for 10 kHz IF bandwidth, For 10 Hz bandwidth, 50 4B points are separated by less than 100
He,

~ Page 1~4, Tabie 1-1, under ‘Dynanic Range’: ‘
Add a negative sign to the dBm and dBV valves in the table:

Hode 1 kHz IF Bandwidth 10 dz IF Bandwidth
dBn-30 2hm (-122 dBm (180 nV) (-142 dBn (18 nV)
dBu-500 ohm (-130 dBn (250 nV) (-150 dBn (25 nV)

v {-132 4BV (250 oV) (-152 dBV {25'aV)
Linear (400 nV | (40 oV
Page 1-4, Table 1-1, under ‘Accuracy’: | \ - .

Change ‘20 Hz to 10kHz' to ‘30 Hz 1o 10 iHz.’

PPaqe 1-3, Table 1-1: | |
Under Accesscrxes Included, charge ‘Model 114404 Tracking Gemerator Shunt’ to ‘HP 0BSbb-60056 Tracking Generator Shunt
(Not supplied with Optiens 201 or 002). .

~ Page 1-, Table 1-2, under ‘Zero Adjust’:
Change *+27. kHz range with 3552A' to “+40 kHz range with BSS’A.I,

Page 1-9, Table 1-3:

Delete HP 5221B and description from table,

Add:

‘HP 33B1A Electronic Counter
Frequency range: 10 Hz to 80 MH:
Sensitivty: 25 WV
Input Impedance: 1 Negohn
Gate Time: 0.1, 1, and 10 sec,
Resolution: 1 Hz

" Readout: 7 digit

>Paqe 1-11, Table 1-5:
In ‘Requxred Features’ for Tracking Generator Shunt, add: ‘(Except Options 001 and 002) after ‘Supplxed with 3536A.’

Paqe 2-1, Paragraph 2-9 and Page 3-1, Paragraph 3-11; | |
Add the Following WARNING nefore the CAUTION: . L ‘



INPUT connector_ground is isolated from cabine? ground‘ Any_ ooltage present on cable shield will

-- D S A D D D D DU 0 IUD R TR L S D SN A D W A S A SR A S U0 AFUD 40 S SV Y SO D FHI 45 SN P SO O - e R 4500 e s 0 e W

injury,

P-Page 3-b, Figure 3-2, under ‘FOCUS AND ASTIGNATISM':
In step b, change -40 4B to -50 dB.

. Paqe 4-10, Paragraph 4-18; |
Replace steps 7 and 8 unh steps 7 through 9 included in this Manval Chanqes supplement,

Page 6-4, Table 6-3:

Change AGC1, C2 to HP Part Number 0140- 3879, C:FXD CER 001 wF,

Change A4C22 to HP Part Number 0121-0479, C:VAR CER 1,7-11 pF,

Change AGCR1-AGCR4 to HP Part Number 3080-0272, ,
bChanqe Asql, QZ, and 93 to HP Part Number 1853-0451, Check Digit 1, TSTR: SI PNP 2N3799.

PPage 66, Table 6-3:. ‘
Change A7U4 U3, and UB to HP Part Nunber 1826-0261, Check D1g1t 8.
Change ABQE, 24, and 3 to 4P Part Number 1854-0882, Check Digit 8,

Page 6-7, Table 6-3:

’ Change ABA1CR1-4 ta HP Part Number 5080-0272, DIODE:SILICON AATCHED QUAD (NSR).

| Change ABAIR2 to HP Part Nusber 0698-0085, R:FXD MET FLM 2,41k OHM 12 1/8M (FACTORY SELECT).
B-Change AGAR3 to HP Part Number 0698-344, Check Digit 1, R:FXD MET FLH 316 OHH 12 1780
» Change A903 to HP Part Nusber 1854-0882, Check Digit 8. )

Page 6-7, Taole -3 :

Add the following entry: HP Part Number 0856:~40004, STANDOFF EXTRUSION,
»>Change HP Part Number 11660A to HP Part Number 083“—ou9'16 Check Digit 3, SHUNT: TG (NOT USED WITH OPTION 001 DR 402),
Page 6-10, Table 6-3' )

Change Iten b6 to HP Part Number 5020-8529, KNOB: PUSH

Page 8-2, Table 8-1:
~ Add the following:
Compunent: ABAIR2
Location: Service Sheet 7
Range of Values: 2K to 3 Kohn
Basis of Selection: Sets Adj, range of ABAMRI, Select for 115 WUras (into apen ckt ) from 72, TRACKING GEN OUT, with
ABAIR! centered,

Page 8-25, Figure B-23, Service Sheet 5: ,
Add refarence deszqnator L8 to the inducter adJacent to the crystal, Y1, LB is across the crystal terminals,

Page 8-23, quure 8-26, Service Sheet 5,
Chanqe AGCR1-A6CRA to HP Part Number 5080-0272, QUAD

. Page B-29, Figure B~32, Service Sheet 7.
| Change ABAICR1-4 to HP Part Number 5080-0272, QUAD,



ro !

Chanqé the reference desiqnator and valve of ABAIR3 to R2%, 2610 ohns,

o - P>Page 8-39, F1qure 8-48.

Hooe resistor ARG to left of AIIL3.

Page 1-8, Table 1-2:
Change to read: FREQUENCY CHARACIERISTICS
Zero fidjust: +30 kHz range with 85524, #18 kHz range with 85528,

Page 6-3, Table 6-3:
Delete A1R2, HP Part Number 0757-0445.
Delete AIR3, HP Part Number 0698-3453,
Delete AIR4, HP Part Number 1698-3161,
Add AIR2, HP Part Nuwber 0757-0461, R:FXD 4B.1K OHM,
Add AIR3, HP Part Number 0757-0467, R:FXD 121K OHM,
Add AIR4, HP Part Number 0698-4486, R:FXD 24.9K OHM.

" " Page 8~31, Service Sheet 9:
Change to read: THEORY OF OPZRATION

Zero Adjustment Circuit

ZERO ADJ pot Rb is in a divider network from +20V to ground. It can change the 47 MHz LO in the BS52B about 36 kHz,

and in the 8352A about 80 kHi, |

" TROUBLESHOOTING

Zero Adjustrent Circuit :

The LO feed through signal on the CRT should shift as follows: \

3, with 83324 IF Section, 80 +2 kHz.

b. with 85528 IF Section, 36 +2 kHz.

Page 8-33, Figure 8-38, Service Sheet 9:
Change A1R2 to 68.1 kohas, AIR3 to 121 kohms, and AIR4 to 24.9 kohns,

Page 6-3, Table 6-3:
Delete AIR1, HP Part Nunber 0757-0274,
Add A1R1, HP Part Number 0757-0424, R FXD 1.1K OHN,

Page 5-9, Table 6-3: |
~ Add R7, HP Part Number 0698~3160, R:FXD HET FLM 31,6K DHM 12 1/80,

Page 8-2, Tahle 8-1:
Delete AIR! (entire file).

Add: |
Componznt: AIR?
Locaiion: Service Shee: 9
Range of Values: 19,4k to 100 kohns
Basis of Selection:
Sets upper limit of 300 kHz ADJ.




Selecr for +15.65¢ +0 050 at fest point A [A11XA7 pin 3) with analyzer set a5 follows: RANGE.,....0-300 kHz,
FREQUENCY......300 tz, FINE fUNE......Centered, 300 kHz QDJ......full cW .

Page 8-33, Figure 838, Service Sheet 9:
Chanqe Ale to 1,1 kohns and renove asterisk (¥), Add R7% 31,6 kohns across R3 (from 978 wire 1o qround)

CHANGE 3

-------- l‘ ) ) \
I

Page -4, Tadle &-3: |
Delete ASR11, HP Part Number 0698-3150.
Delete A5R13 HP Part Number 0498-3142,
~ Delete ASRM, HP Part Nusber 0698-3455.
Add ASR11, HP Part Number 0698-3154 R:FXD 4.22K QOHN,
Add ASR13, HP Part Number ﬁ757-0463 R:FXD 32.5K OHM,
Add ASR14, 16, HP Part Nunber 0678-3434, R:FXD 215K OHM, '
Add ASR2:, HP Part Number 0698-3158 R:FXD MET FLM 23.7K OHN 1% 1/8M,

| Page 6-6, Table 6~-3:
Delete ABQL, HP Part Numher 1B34-0404,
~ Add ABQ1, HP Part Number 1854-0053.

Page 6-8, Table 6-3:
Delete A1R2, HP Part Number 0757-0465,
Add ALIR2, HP Part Number 0757-0458, R:FXD 31.1K OHM,
Add A10R5, R6, HP Part Number 0757-0’90, R:FXD 1,0K OHM,
Add A1OC7, HP Part Number 0180-0115, C:FXD &,8UF,
Add AlﬂCR? HP Part Number 1B8A- 0073, THYRISTOR :SCR,
Add AIOCRG, HP Part Nunber 1902-0184, DIODE: BREAKDOWN 14,2V,

Page 6-9, Table 4-3: - |
Add E1, HP Part Nunber 1250- ~§053, CONNECTOR: F BNC CAP AND CHAIN.

Page 8-23, Figure 8-23, Service Sheet 4: |
Replace appruprzate port1ons of schematic with partial schematics included in this Manual Changﬂs supplement,

Page 8-29, quure B-32, Seryice Sheet 7;
Change ABG! to 1854-0053

Page 8-39, Service Sheet 12:
Replace Figure B-45 with Figure B~46 included in this Manval Changes supplement,
Replace appropriate portion of Figure B~43 with partial schematic included in this Manval Changes supplement,

CHANGE 4

Page 6—4? Table 6~3: | .
. Delete ASK2, HP Part Number 0490-0965, ' !
Add ASK2, HP-Part Number 1470-1014, RELAY: REED 12 VOC 0.5,

Page 6~10, Table 4-3; | |
Change itew 33 to HP Part Numher 08‘56-4000 WINDOW: STATIONARY-BLACK.

n



" Change iten 34 to HP Part Number 08554-40003, WINDOW: SLIDING-BLACK,
Change ites 40 to HP Part Number 0B556~20003, EXTRUSION: ENGRAVED-LIGHT GRAY,
Change item 41 to HP Part Number 08556-00009, PLATE: CONNECTOR-BLACK.
Change item 62 to HP Part Number 08556-00002, PANEL: FRONT-LIGHT GRAY,
Add ites 33, HP Part Number 08556-40005, WINDOW: STATIONARY-OLIVE BLACK,
Add item 34, HP Part Number 08556-40006, WINDOW: SLIDING-OLIVE BLACK.
Add item 40, HP Part Number 08556-20019 EXTRUSID:": ENGRAVED-MINT GRAY,
Add item 61, HP Part Number 08556-00032 PLATE: CONNECTOR-OLIVE BLACK,
Add ites 62, HP Part Number 09556-00023 PANEL: FRONT-MINT GRAY,

CHANGE 5

- Page 6-7, Tab;e 6-3:
Change ABAIQ3 and Q4 to HP Part Nunber 1853-0007,

Page 8-29, Figure 8-32, Service Sheet 7
Change ABAIA3 and Q4 to HP Part Number 1B833-0007,

CHANGE &

Page -3, Table 4-3: | ‘ |
Add A2 R24 HP Part Number 0698-3444, R:FXD MET FLM 316 OHM 12 UBU R ‘

Pages 8-32 and 8-33, Serv1ce Sheet 9:
In the table under *Ramp Control Circuits’ 1n the text, change the voltmeter read1ngs for 50 4z to *-12,25 +0,14 WV, ’
and for 20 Hz to *-4,72 +0.07 mV,’
Replace Figure B~36 with quure 8-36 included in this Nanual Changes supplement,
Replace spgropriate portion of Figure 8-38 with partial schematic included in this Manval Changes supplement,

_CHANGE 7

Page -3, Table 4-3: | |
Change ASCS to HP Part Number 0160-4178, C:FXD ELECT 3.0UF +30-10% 200VDCW.

Page 8-23, Figure B-23, Service Sheet 4;
Change ASCS to 3.0 oF, | .

" e VP e i S -

| Paqe 6-9, Table 6-3: -
Change HP Part Number 08556-00013 to 08556-00043.
Change HP Part Number 18354-00014 to 018556-00044,
- Change HP Part Number 08556-00015 to 08556-00045,
Caange 4P Part Number 08536-00016 to 08554-00046.

. Page 6~4, Table 4-3: | | |
Change A6C22 to HP Part Number 0121- -0493, C:VAR AIR 1, 7-11 PF °5(WDC ‘




Page 6-B, Table 4-3:
Change A10 to HP Part Number 08556-60057, Check Migit 4, .
Add ATGCR? through AL0CR12, HP Part Nuaber 1901-0620, Check Digit 3, DIODE: SWITCHING 40V .44,

Page B-39, Figure 8-44; | . |
Replace Figure 8-46 with new Figure B-46 (CHANGE 10) included in this Manval Changes supplenent.,

Page 8-39, Figure 8-48:

~Change Figure 8-48 as shown in Figure B-48, Partial Schenafic (CHANGE 10), included in this Manual Changes supplement,




! PERFORMANCE TESTS'

“ 4-18 Fnscuencv RESPONSE

7. Tune FREQUENCY Control to frequencxes noted below. At each frequency, re adjust TRACKIN G
GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter, then note readmg on second '
Digital Voltmeter (don’t re- adjust LINEAR SENSITIVITY)

Frequency Reading
1 kHz mV
3 kHz ‘ mV
5 kHz mV
10 kHz mV
20 kHz . , mV
30 kHz | — mV

Diffefenée between the maximum and minimum readings shall not exceed 32.2 mV.

32.2 mV

8. Set RANGE to 0-300 kHz and tune FREQUENCY to 5 kHz. Again, re-adjust TRACKING GEN
LEVEL for a 1.000 volt reading on first Digital Voltmeter. Adjust LINEAR SENSITIVITY for a
700 mV reference on second Digital Voltmeter. .

9. Tune FREQUENCY control to frequencxes noted below. At each frequency, re-adJust TRACKING
GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter, then note reading on second

. Digital Voltmeter (don’t re-adjust LINEAR SENSITIVITY).
Frequency Reading

50 kHz mV
100 kHz mV
150 kHz —  mv.
200 kHz . mV.
250 kHz mV
300 kHz . _mV

Difference between the maximum and minimum readings shall not exceed 3?.:.2 mV. |

322mV
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Figure 8-23. Pre-Attenuator and Preamplifier: A3, A5and All (Part of CHANGE 3)
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. | Figure 8-36. Scan Width Switch Assembly A2 Component Locations (Part of CHANGE 6)
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' | e Figure 8-38. Frequency Control’ xrcutts Al, A2 and A7 (Part of CHANGE 6)
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Figure 8-48. Power Supply and Voltage Distribution: A10 and A11 (Part of CHANGE 3) ‘
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. Figure 8-48. Power Supply and Voltage Distribution: A10 and A 1 1, Partial Schematic ( CHAN GE 1 0)
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