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MODEL 8559A

GENERALINFORMATION

SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument. Familiarize
yourself with each of the symbols and its meaning before operating thisinstrument.

A
(4

CANLITINN

[ warnING I

Instruction manual symbol. The instrument will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in order to
protect the instrument against damage. Location of pertinent information
within the manual isindicated by use of thissymbol in thetableof contents.

Indicates dangerousvoltagesare present. Be extremely careful.

The CAUTION sign denotesa hazard. It callsattention to a procedure which, if
not correctly performed or adhered to, could result in damage to or destruction
of theinstrument. Do not proceed beyond a CAUTION sign until theindicated
conditions arefully understood and met.

The WARNING sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in injury or loss of life.

Do not proceed beyond a WARNING sign until the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been
properly grounded through the protective conductor of the ac power cable
to a socket outlet provided with protective earth contact. Any interruption of
the protective (grounding) conductor, inside or outside the instrument, or
disconnection of the protective earth terminal can resultin personal injury.

WARNING I

There are voltages at many points in the instrument which can, if contacted,
cause personal injury. Be extremely careful. Any adjustments or service pro-
cedures that require operation of the instrument with protective covers
removed should be performed only by trained service personnel.

CAUTION

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary
power circuitry has been adapted to the voltage of the ac power source.
Failure to set the ac power input to the correct voltage could cause damage
to the instrument when the ac power cable is plugged in.
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MODEL 8559A

GENERALINFORMATION

SECTIONI
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operation and Service manual contains
information required to install, operate, test, adjust,
and service the Hewlett-Packard 8559A Spectrum
Analyzer. Figure 1-1 shows theinstrument and acces-
soriessupplied. Thissection coversinstrument identi-
fication, description, options, accessories, specifica-
tions, and other basicinformation.

1-3. DESCRIPTION

1-4. TheH P 8559A displays the amplitudeand fre-
guency of each component of an input signal on a
CRT. This display gives quantitative information
often not available from a conventional oscilloscope.
The H P 8559A is capable of measuring signalsfrom
—112 dBm to *+30 dBm over a frequency range of
10MHzto21 GHz.

1-5. The complete measuring system includes the
H P 8559A Spectrum Analyzer plugged into a com-
patible Hewlett-Packard display mainframe.

1-6. MANUAL ORGANIZATION

1-7. This manual is divided into eight sections as
follows:

SECTION |, GENERAL INFORMATION,;
contains the instrument description and specifi-
cations, explains accessories and options, and
lists recommended test equipment.

SECTION I1, INSTALLATION AND OPER-
ATION VERIFICATION; contains informa-
tion concerning initial mechanical inspection,
preparation for use, operating environment,
packaging and shipping, and operation verifi-
cation.

SECTION IIl, OPERATION; contains
detailed operating instructions for operation of
theinstrument.

SECTION IV, PERFORMANCE TESTS; con-
tains the necessary tests to verify that the dec-
trical operation of the instrument isin accord-
ancewith published specifications.

SECTION V, ADJUSTMENTS; contains the
necessary adjustment procedures to properly
adjust theinstrument after repair.

SECTION VI, REPLACEABLE PARTS; con-
tains the information necessary to order parts
and/or assembliesfor theinstrument.

SECTION VII, MANUAL BACKDATING
CHANGES; contains backdating information
to make this manual compatible with earlier
equipment configurations.

SECTION VIlII, SERVICE; contains schematic
diagrams, block diagrams, component location
illustrations, circuit descriptions, and trouble-
shooting information to aid in repair of the
instrument.

1-8. On the title page of this manual, below the
manual part number, is a microfiche part number.
This number may be used to order 4- by 6-inch
microfilm transparencies of themanual. Each micro-
fiche contains up to 60 photo-duplicates of the man-
ual pages. The microfiche package also includes the
latest Manual Updating supplement.

1-9. SPECIFICATIONS

1-10. Instrument specifications are listed in Table
1-1. These specifications are the performance stand-
ards or limits against which the instrument is tested.
Table 1-2 lists supplemental characteristics. Supple-
mental characteristics are not specifications but are
typical characteristics included as additional infor-
mation for the user.

NOTE

To ensure that the HP 8559A meets
the specifications listed in Table 1-1,
performancetests (Section 1V) should
be performed every six months.

11
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1-11. SAFETY CONSIDERATIONS

1-12. Before operating this instrument, you should
familiarize yourself with the safety markings on the
instrument and safety instructions in this manual.
This instrument has been manufactured and tested
according to international safety standards. How-
ever, to ensure safe operation of the instrument and
personal safety of the user and service personnel, the
cautions and warnings in this manual must be fol-
lowed. Refer to the summary of safety consider-
ations at the beginning of this section. Refer also to
individual sections of this manual for detailed safety
notation concerning the use of the instrument as
described in thoseindividual sections.

1-13. INSTRUMENTS COVERED BY MANUAL

1-14. Serial Numbers

1-15. Attached to the rear of this instrument is a
mylar seriadl number label. The serial number is in
two parts. The first four digits and letter are the
seria number prefix; the last five digits are the suf-
fix. (Refer to Figure 1-2.) The prefix isthe same for
all identical instruments; it changes only when a
change is made to the instrument. The suffix, how-
ever, is assigned sequentially and is different for each
instrument. The contents of this manual apply to

SERIAL NUMBER

PREFIX SUFFIX

——

ser 2203A01726

OoPT
[Ths) | HEWLET T PACKARD
Lol MADE I LUSA

FIGURE 1-2. TYPICALSERIALNUMBER LABEL

instruments with the serial number prefix(es) listed
under SERIAL NUMBERS on thetitle page.

1-16. Manual Updating Supplement

1-17. Aninstrument manufactured after the print-
ing of this manual might have a serial number prefix
that is not listed on the title page. This unlisted seria
number prefix indicates the instrument is different
from those described in this manual. The manual for
this newer instrument is accompanied by a yellow

12
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Manual Updating supplement. This supplement con-
tains change information that explains how to adapt
the manual to the newer instrument.

1-18. In addition to change information, the sup-
plement may contain information for correcting
errorsin the manual. To keep this manual as current
and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest Man-
ual Updating supplement. The supplement carries a
manual identification block that includes the model
number, print date of the manual, and manual part
number. Complimentary copies of the supplement
are available from Hewlett-Packard. Addresses of
Hewlett-Packard offices are located at the back of
thismanual.

1-19. Manual Backdating Changes

1-20. Instruments manufactured before the print-
ing of this manual have been assigned serial number
prefixes other than those for which this manual was
written directly. Manual backdating information is
provided in Section VI to adapt this manual to ear-
lier serial number prefixes.

1-21. This information should not be confused
with information contained in the yellow Manual
Updating supplement, which is intended to adapt
this manual to instruments manufactured after the
printing of thismanual.

1.22. ACCESSORIES SUPPLIED

1-23. A type-N male to BNC female adapter, HP
Part Number 1250-0780, is supplied with the stand-
ard instrument for the use of lightweight cables with
BNC connectors.

1-24. Side stop kit, HP Part Number 08558-60131,
is supplied to prevent the spectrum anayzer from
sliding out of the mainframe. When the side stops
areinstalled, the plug-in cannot be removed from the
mainframe. Refer to Section |l for installation or
removal of thesidestops.

1-25. Three graticule overlays provide the operator
with reference-level labels for the CRT. HP Part
Number 5020-8565 is the overlay for HP 180-series
display mainframes. HP Part Number 5020-8566 is
the overlay for HP 181-series display mainframes.
HP Part Number 5020-8567 is the overlay for HP
182-series display mainframes. For proper installa-
tion of thegraticule overlay, refer to Section 1l.
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GENERALINFORMATION

TABLE 1-1. HP MODELB569ASPECIFICATIONS (1OF 4)

SPECIFICATIONS

FREQUENCY SPECIFICATIONS

FREQUENCY RANGE

10 MHz to 21 GHz, covered in Sx pushbutton-
selectableranges.

Lowest Highest
Freq (GHz) Freq

Frequency Mixing
Band Mode

GHz n) [ALTIF] (GHz2)
.01-3 1- 0.010 3.060
[0.025]
6-9 1+ 6.035 9.060
[6.020]
3-9 2- 3.033 9.120
[3.048]
9-15 2+ 9.058 15.120
[9.043]
6—15 3- 6.055 15.180
[6.070]
12.1-21 3+ 12.080 21.000
[12.065]
FREQUENCY SPANS
Full Span (F)

Entire frequency band displayed with frequency
of tunable marker indicated by Frequency GHz
readout.

Per Division (MHz/Div, kHz/Div)
14 frequency scale calibrationsin 1-2-5 sequence
from 10 kHz/div to 200 MHZz/div. Center fre-
quency isset with the TUNING control and indi-
cated by the FREQUENCY GHz readout.

Zero Span (0)
Analyzer functionsasa manually tuned receiver,
at the frequency indicated by the FREQUENCY
GHz readout, for time-domain display of signa
modulation.

FREQUENCYACCURACY

Tuning Accuracy
Frequency GHz readout (center or marker fre-
quency), after zeroing on the L O feedthrough:
001-30 GHz: # (1 MHz * 0.3% of center

frequency)
30-21.0 GHz

frequency)

+ (5MHz * 0.2% of center

Frequency Readout Resolution
1MHz

Frequency Span Accuracy
+ 5% of displayed frequency separation

SPECTRAL RESOLUTION AND STABILITY
ResolutionBandwidths

Eight selectableresolution (3-dB) bandwidths in
1-3 sequence from 1 kHz to 3 MHz. Bandwidth
may be selected independently or coupled with
frequency span. Optimum ratio of frequency
span to resolution bandwidth is indicated by
aignment of markers (><Xnthetwo controls.

Resolution Bandwidth Accuracy:
Individual resolution bandwidth3-dB points:
< +15% (<x30% for 3-MHz bandwidth)

Selectivity:

60-dB/3-dB resolution bandwidthratio: <15:1

Stability

For fundamental mixing (n = 1— or 1F):
Residual FM:

<2kHz p-pin 0.1 second'

Noise Sidebands:

=70 dB down, >30 kHz from center of CW
sgnad with 1 kHz resolution bandwidth and
video filter at MAX (not in detent).

Video Filter

Post-detection |ow-passfilter averages displayed
noise for a smooth trace. The MAX (detent)
position selects a video filter bandwidth of
approximately 1.5 Hz for noise level measure-
ment.

AMPLITUDESPECIFICATIONS

AMPLITUDE RANGE
— 111dBmto + 30dBm.

'<2kHz p-p in 0.1 second in a 180-series display main-
framewith 220/240 line voltage.
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TABLE 1-1. HP MODEL 8559A SPECIFICATIONS (20F 4)

Maximum Input (without damage) Levels
Total Power:
+20 dBm (OIW, 2.2 Vrms) with 0 dB input
attenuation
+30 dBm (IW, 7.1 Vrms) with =10 dB input
attenuation
DC. +7.1V
AC (<I0O0Hz): 7.1Vrms
Peak Pulse Power:
+50 dBm (100W, <10 usec pulse width, 0.01%
duty cycle) with input attenuation =30 dB

Gain Compression
<0.5 dB for a —10 dBm input level with O dB

input attenuation.

Average Noise Level

The displayed average noise level determines
sensitivity (minimum discernible signal). Signals
at this input level peak approximately 3 dB
above the displayed noise.

Maximum average noise level with 1 kHz resolu-
tion bandwidth, 0 dB input attenuation, and
video filter at MAX (detent):

Calibrator Output
—10dBm + 0.3 dB (into 50%2)
35MHz + 400 kHz

ReferencelLevel
10-dB steps and a 12-dB vernier for calibrated
Reference Leve adjustment from — 112 dBm to
+60dBm.
Step Accuracy (with 0dB input attenuation):
-10dBmto -80dBm: +0.5dB
-10dBmto-100dBm: +1.0dB
Vernier Accuracy:
+0.5dB

Frequency Response
Frequency response, measured with O or 10 dB
input attenuation, includes input attenuator flat-
ness, mixer flatness, and band-to-band ampli-
tude variation:

Frequency Harmonic Average Noise
Band (GHz) Mode Level (dBrn)
01— 3 1- -111
6— 9 1t -108
3— 9 2- -103
9— 15 2+ -98
6— 15 3- -93
121— 18 3+ -92
18 — 21 3+ -90

Calibrated Display Range

Log (from ReferenceLevel):

70dB with 10dB/DIV Amplitude Scale
8dB with 1dB/DIV Amplitude Scale

Linear:

8divisionswith LIN Amplitude Scale

AMPLITUDEACCURACY
With AUTO sweep time selected, amplitude accu-
racy is determined by one or more of the following

Frequency Response
Frequency Band GHz (+dB MAX.)
01— 3 10
6— 9 10
3— 9 15
9— 15 18
6— 15 21
121 — 18 23
18—21 30

Input Attenuator
0dB to 70 dB of input attenuation selectable in 10-
dB steps
Step Accuracy:
0dB to 60 dB, 0.01 to 18.0 GHz:
per 10-dB step
Maximum Cumulative Step Error:
0dBto60dB, 0.01t018.0GHz: <+2.4dB

<+10dB

Bandwidth Switching (Amplitude Variation)
Bandwidths3MHzto300kHz: <+0.5dB

factors, dependingon the measurement technique.’

2Whenswitching to or from the Alternate IF, the REF
LEVEL CAL and the FREQ CAL should be readjusted.
Without readjustment, an additional reference level
error of +1 dB and an additional frequency readout
error of +1 MHzmay result.

Bandwidths3MHzto1kHz: <+ 10dB

"Input level not to exceed maximum levels.
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TABLE1-1. HP MODEL8559A SPECIFICATIONS(3 OF 4)

Display Fidelity
CRT linearity and log or linear fidelity affect
amplitude accuracy at levels other than Refer-
encelevd.
Log Incremental Accuracy:
+0.1 dB per dB from ReferenceLeve
Log Maximum Cumulative Error:
=<+ 15 dB over entire 70-dB range
Linear Accuracy:
+ 3% of ReferencelLevd

RESIDUAL RESPONSES
<-90dBm (0.01-3.06 GHz)' with 0 dB input
attenuation and no signal present at input.

SWEEP SPECIFICATIONS

SWEEP TIME

Automatic (AUTO):
Sweep time adjusted automatically to maintain
absolute amplitude calibration for any combina-
tion of frequency span, resolution bandwidth,
and video filter bandwidth.

Calibrated Sweep Times (sec/Div, mSec/Div,

uSec/Div):
20 selectable sweep timesin 1-2-5 sequence from
2 psec/div to 10 sec/div (excluding 2 sec/div),
provided primarily for time-domain calibration
in zerospan (0).
Sweep time accuracy:
and 10 sec/div)

+10% (+20% for 5

GENERAL SPECIFICATIONS

TEMPERATURE RANGE
Operating: 0°Cto +55°C
Storage: —40°Cto +75°C

HUMIDITY RANGE
Type-tested from 50% to 95% relative humidity
(=140°C) per requirementsof MIL-STD-810C,
Method 507.1, Procedure IV.

'0.025 — 3.06 GHzwith ALT |F selected.

EMI
Conducted and radiated interferenceis in com-
pliance with MIL-STD 461A, Methods CEO3
and REO2, CISPR Publication 11 (1975) and
Messempfaenger Postverfuegung 526/527/79
(Kennzeichnung Mit F-Nummer/Funkschutzzei -
chen).

POWER REQUIREMENTS
HP Model 853A Display with HP Model 8559A
Spectrum Analyzer:
100 0r 120 Vac +5% - 10%, 48to 66 Hz, single-
phase. Power consumption less than 200 Volt-
ampereswith plug-ininstalled.
HP Model 182T/180TR Display with HP Model
8559A Spectrum Analyzer:
115 or 230 Vec +10%, 48-440 Hz. Power con-
sumption less than 200 Volt-amperes with plug-
ininstalled, convectioncooled.
HP Model 181T/181TR Display with HP Model
8559A Spectrum Analyzer:
115 or 230 Vac = 10%, 48-440 Hz. Power con-
sumption less than 225 Volt-amperes with plug-
ininstalled, convection cooled.

WEIGHT
HP Model 8559A Spectrum Analyzer:
Net: 55kg(12.11bs)
Shipping: 9.1 kg (201bs)
HP Model 853A Display:
Net: 15.9 kg (351bs)
Shipping:  18.6 kg (411bs)
HP Model 853A Option 001 Display:
Net: 14.5 kg (321bs)
Shipping:  17.3 kg (381bs)
HP Model 182T Display:
Net: 125 kg (27 1bs)
Shipping: 16.5 kg (361bs)
HP Model 181T Display:
Net: 11.0kg (241bs)
Shipping: 155 kg (34 1bs)
HP Model 181TR Display:
Net: 12.0kg (261bs)
Shipping: 175 kg (381bs)
HP Model 180TR Display:
Net: 12.0 kg (261bs)
Shipping:  17.5 kg (381bs)

15
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TABLE 11. HP MODELB8559ASPECIFICATIONS(4 OF 4)

DIMENSIONS
HP Model 8559A Spectrum Analyzer: HP Model 182T Display:
. " T ZOTIG
2 ‘:;!4_) ok (7 15/16) | ] [_TOP ){ |
TOP Note:
(711/18) Dimensionsin millimeten
and (inches).
l 34;.9 498.5 (195/8)————-»1
e 452.4 (1713/16)————»
—={ 177 (631/32) |=— {171 (1713/16)
7 M ¥ - : \
| REAR m 113 122
1l (4 3/8) (4 29/64) SIDE {4 13/16)

I

fe—309 (12 5/32) —=] | s ||

L—m (13 5/8) ——= (135/16) - SIDE =

175
111/16)
HP Model 853A Display: HP Model 181T Display:
o
4475 200
(175/8) 3 7718 L [ _Top_J[ |
Not
4229 o ODeimensions n millimeters
Note: 116 21/32) and (inches)
aD'jL';r\ensions)in milimeters e fi‘,’ ;2(11 ;/;/)4)————»
(inches}. )
Ll ——

- 3785
™ (14 29/32)

- 5245 (20 21/32)

180 " SIDE -
{6 19/64) ‘.._q..l {3 45/64)
sR=E)i S -
LEAT I - | — ":";-6‘4] ——.—~
63/41 (5}
1349
155/16) |
HP Model 853A Option 001 Display: HP Model 180TR/181TR Display:
Note: N
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MODEL 8559A

GENERALINFORMATION

TABLE 1-2. MODEL 8559A/180-SERIES SUPPLEMENTALCHARACTERISTICS(1 OF 3)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications. They are typical characteristics

included for user information.

FREQUENCY CHARACTERISTICS

FREQUENCY ACCURACY

Frequency Cal
Adjusts digital FREQUENCY GHz readout.
FREQUENCY CAL control may beused to cali-
brate the frequency readout on a known signal
or onthe35 MHz CAL OUTPUT signal.

FREQUENCY RANGE

Alternate IF
Regular |F approximately 3.0075 GHz. Alter-
nate | F available at approximately 2.9925 GHz
for all frequency bands (minimum frequency 25
MHz).

SPECTRAL RESOLUTIONAND STABILITY
Frequency Drift
(Fundamentalmixing—n = 1— or 1+)
At fixed center frequency after 2-hour warmup:
<+ 25 kHz/10 minutes
With temperature changes:
<200 kHz/°C

Resolution Bandwidth Shape
Approximately gaussian (synchronously-tuned,
4-polefilter).

Spectral Resolution
The following graph shows typical spectrum
analyzer resolution for different resolution
bandwidths.

o

Amplitude Difference (dB)

50

AMPLITUDECHARACTERISTICS

AMPLITUDE RANGE AND ACCURACY
Dynamic Range
Maximum power ratio of two signals simultane-
ously present at the input that may be measured
within the limits of specified accuracy, sensitiv-
ity, and distortion (i.e., spurious responses):
>70 dB.

Frequency Response and Average Noise Level
The following graph shows typical frequency
response and average noise level versus fre-
quency.

T +10 =
Typical Frequency Rﬂmm Excursion Limits 2
S — | e = 0z
| | | 2
- — 1410 &
—60 -
—
—

—ap |— | S S

Frequency (GHz}

AVERAGENOISE LEVEL AND FREQUENCY RESPONSE

Amplitude Scale Switching
Reference Level variation is typicaly less than
+ /- 1dB for any changein Amplitude Scale.

SPURIOUSRESPONSES
(with 0 dB input attenuation)
Second Harmonic Distortion

\' '
1
60 - i .

1kHz 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz

Frequency

SIGNAL RESOLUTION VS. FREQUENCY SEPARATION

Input Power Relative Distortion

—40dBm <-70 dB

1-7



GENERAL INFORMATION

MODEL 8559A

TABLE 1-2. MODEL8559A/180-SERIES SUPPLEMENTAL CHARACTERISTICS(20F 3)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications. They are typical characteristics

included for user information.

Third Order IntermodulationDistortion

For Two Input Signals with Relative
Input Power Signal Sep. Disortion

—30 dBm 50 kHz <-70dB

Signal Identifier
Signal identifier provided over entire frequency
range and in al Frequency Span/Div settings.
Correct signal response is a 1 MHz shift to the
left and approximately a 6 dB lower amplitude.

SWEEP CHARACTERISTICS

MANUAL SWEEP
Spectrum analyzer may be swept manually, in either
direction, with front panel control.

SWEEP TRIGGER
Free Run
End of each sweep triggers new sweep.

Line
Sweep triggered at ac line frequency.

Video
Sweep triggered on post-detection video wave-
form. One-haf major division of vertical deflec-
tion required to trigger sweep.

Single
Single sweep started or reset by turning SWEEP
TRIGGER clockwise momentarily.

FRONT PANEL INPUT AND OUTPUT
CHARACTERISTICS

SIGNAL INPUT

Input Impedance
50 ohms nominal; Precision Type N female
connector.

18

Input SWR
<2.0SWR with 0dB input attenuation
<1.3 SWR with =10dB input attenuation

LO Emission (3.0 - 6.1 GHz)
=<_8dBmwith 0dB input attenuation

REAR PANEL OUTPUT
CHARACTERISTICS'

VERTICAL, PENLIFTIBLANKING, AND
HORIZONTAL OUTPUTS(AUX A, B, D)
These outputs are compatible with and may be
used to drive HP X-Y Recorders (using positive
pencoils or TTL penlift input) and CRT moni-
tors.

AUX A VERTICAL OUTPUT
BNC output provides detected video signal from
a 50-ohm output impedance. Typical 0— 800 mV
range corresponds to full 8-division CRT vertical
deflection.

AUX B PENLIFT/BLANKING OUTPUT
BNC output provides a+ 15V penlift/blanking
signal from a 10K-ohm output impedance when
CRT trace is blanked. Otherwise, output is low
at O/ (low impedance, 150 mA max.) for an
unblanked trace.

'Rear pand outputs refer to 180T-series display main-
framesand other 180-seriesmainframeswith Option 807
installed. Horizontal, vertical, and blanking outputs,
attenuated and shifted in dc level, are availableon other
180-series mainframes at the MAIN SWEEP, MAIN
GATE, and DELAYED GATE outputs, respectively. DO
NOT connect an X-Y recorder to the DELAYED GATE
OUTPUT, or damage will result.



MODEL 8553A GENERALINFORMATION

TABLE1-2. MODEL 8559A/180-SERIES SUPPLEMENTAL CHARACTERISTICS(30OF 3)

SUPPLEMENTALCHARACTERISTICS

NOTE: Values in this table are not specifications. They are typical characteristics
includedforuserinformation.

AUX C 21.4 MHz IF OUTPUT with 0 dB input attenuation). Output leve is
BNC output provides 21.4 MHz IF signal (lin- approximately — 10 dBm into 50 ohms with a
early related to spectrum analyzer RF input) signal displayed at ReferencelLevel.

from a 50-ohm output impedance. Output band-
width controlled by spectrum anayzer RESO- AUX DHORIZONTAL OUTPUT

LUTION BW setting; output amplitude con- BNC output provides horizontal sweep voltage
trolled by INPUT ATTEN, REFERENCE from a SK-ohm output impedance. -5V to
LEVEL FINE, and first six REFERENCE + SV range correspondsto full 10-divisionCRT

LEVEL positions (i.e., — 10 through —60 dBm horizontal deflection.
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1-26. EQUIPMENT REQUIRED BUT NOT SUP-
PLIED

1-27. Display Mainframe

1-28. An HP 853A digita Spectrum Anayzer Dis-
play is recommended for use with the HP 8559A.
The rear panel of the HP 853A mainframe provides
the following output connections: HORIZ
(SWEEP), VERTICAL (VIDEO), BLANK
(PENLIFT), 21.4 MHz IF, and HP-IB interfacecon-
nector.

1-29. An HP 180T-series display mainframe
(180TR, 181T, 181TR, or 182T) is also designed for
use with the HP 8559A.. In the HP 180T-seriesmain-
frame, the rear-panel auxiliary output connectors
(AUX A, AUX B, AUX C, and AUX D) provide,
respectively, Vertica Output, Pen Lift Output, 21.4
MHz I F Output, and Horizontal Output. A standard
HP 180-series display mainframe (HP 180A/AR,
HP 180C/D, HP 181A/AR, HP 182A/C, or HP
184A/B) provides only horizontal, vertical, and
blanking rear panel outputs. Furthermore, these out-
puts are attenuated and shifted in dc levd. Unbuf-
fered rear panel outputs (Smilar to the HP 180T-
series) are provided only if Option 807isinstalled.

1.30. Extender Cable Assembly

1-31. An Extender Cable Assembly (Figure 1-3),
H P Part Number 5060-0303, dlows operation of the
HP 8559A outsidethe display mainframe. This pro-
vides access to the HP 8559A for necessary adjust-
ments and some performancetests. Thiscableisaso
useful for troubleshooting.

1-32. EQUIPMENT AND ACCESSORIES
AVAILABLE

1-33. Input Limiter

=

FIGURE1-3. HP 11683A LIMITER

1-34. TheHP11693A Limiter can be used with the
HP 8559A to prevent input mixer damage due to
inadvertent application of strong signals. Frequency

110
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response flatness is degraded by lessthan +0.5 dB
from 100 MHz to 12.4 GHz; the limiter is usable
from 10 MHz to 18 GHz. Input levesof 1 watt aver-
ageor 75 wattspeak can betolerated.

1.35. Low Pass Filter

FIGURE 1-4. HP 11870A LOW PASSFILTER

1-36. The HP 11870A Low Pass Filter (dc-2.6
GHz) can be used with the HP 8559A to reject Sg-
nalsabove 3 GHz by morethan 60 dB for image-free
measurementsover thel0 MHz to 2.6 GHz range.

1-37.
tions)

Modification Kit (Option 807 Connec-

1-38. A modification kit, HP Part Number 00180-
69503, providesthematerialsand information neces-
sary to instal unbuffered rear panel connections
(formerly included in Option 807) in the following
display mainframes. HP 180A/AR, HP 180C/D,
HP 181A/AR, HP 182A/C, and HP 184A/B. Refer
to Table 1-3 for adescription of partsincludedinthe
modificationkit.

1-39. Oscilloscope Camera

FIGURE1-5. HP 1978 Opt 002,006 OSCILLOSCOPE CAMERA

1-40. The HP 197B, Option 002, General Purpose
Cameracan be used with HP 180- and HP 181-series
display mainframesto make a permanent record of
measurements. The HP 10367A adapter alows the
camerato be used with H P 182-seriesmainframes.
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TABLE 1-3. PARTSINCLUDEDIN MODIFICATION KIT 00180-69503

Quantity Description HP Part Number
1 Output Amplifier Assembly (Auxiliary Output Board) 00180-66551
1 Label 7120-3116
2 3/4 inch pieces of shrink tubing 0890-0720
1 Service Note 180A/AR-10, 180C/D-2, 181A/ARS,
182A/C-1, or 184/B-1 (modification is
similar for all instrumentslisted)

141. SERVICE ACCESSORIES 1-44. Table 1-4 lists al of the equipment required
for testing, adjusting and troubleshooting the
1-42. Serviceaccessoriesareshown in Figure 1-6. Hewlett-Packard Model 8559A Spectrum Analyzer.

Other equipment may be substituted if it mesets or
1-43. RECOMMENDEDTEST EQUIPMENT exceedsthe critical specificationslisted in thetable.

1-11
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MODEL 8559A
Item Description cD HP Part Number

1 Board Puller, 2 prongsto lift PC boards 1 03950-4001
2 Extender Board, 6 pin, 12 contacts 8 08505-60109
3 Extender Board, 10 pin, 20 contacts 2 85680-60028
4 Extender Board, 12 pin, 24 contacts 2 08559-60042
5 Extender Board, 22 pin, 44 contacts 8 08565-60107
6 Extender Cable Assembly,for plug-in operation out of

display mainframe 9 5060-0303
7 Tuning Tool, modified 5/16 inch nut driver with

modified No. 10 Allen driver 6 08555-60107
8 Alignment tool, metal tip in plastic 7 8710-0630
9 Alignment tool, non-metallic 4 8710-0033
10 Wrench, No. 2 Bristol 0 8710-0055
11 Wrench, 15/64inch, combination 8 8710-0946
12 Wrench, 1/4 inch, open end 2 8720-0014
13 Wrench, 5/16 inch, slotted box end/open end 9 08555-20097

FIGURE16. SERVICE ACCESSORIES(2CF 2)
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TABLE1-4. RECOMMENDEDTESTEQUIPMENT (10F 4)

MODEL 85594

Instrument

Critical Specifications

Recommended
Model

Use*

Display Mainframe

Sweep Oscillator

RF Plug-In

RF Plug-In

Signal Generator

Function Generator

Comb Generator

Spectrum Analyzer

Synchronizer

HP 180 Series with Variable Persistence

Mainframe for RF Plug-Ins below.
External Sweep
Adjustable Sweep range (Marker Sweep)

Compatible with mainframe above.
Output Frequency: 0.01 to 2.4 GHz
Output Amplitude: 0 to +10 dBm adjustable
FM and Phase Lock
Internal and External leveling
(both crystal detector and power meter)

Compatible with mainframe above.
Output Frequency: 2to 21 GHz
Output Amplitude:
Band 1, 0 to +10 dBm adjustable
Band 2,0t0 +10 dBm adjustable
Band 3,0to +3 dBm adjustable
Band 4,0 to +3 dBm adjustable
FM and Phase Lock
Internal and External leveling
(both crystal detector and power meter)

Output Frequency: 21.4 MHz and 321.4 MHz
Output Amplitude: — 40to 0 dBm adjustable

Output Frequency: 1 Hzto 1 MHz adjustable
Output Amplitude: 0to 15V p-p adjustable
Triangle-Wave Output

1 MHz comb teeth to 3 GHz
100 MHz comb teeth to 21 GHz

Frequency Range: 20 MHz to 6 GHz

Maximum Input Level: >0 dBm

Amplitude Scale: Log 10 dB/DIV and 1 dB/DIV
Minimum Resolution Bandwidth: <300 kHz
Adjustable Reference Level

Input Frequency: 21.4 MHz

Sensitivity: 6 MHz/Volt

Error Voltage Output Polarity:
+ and — Selectable

HP 181 T/TR

HP 8620C

HP 86222A/B

HP 86290B-H08'

HP 8640B

HP 3310A

HP 8406A

HP 8569B

HP 8709A-H10?

P,AT

P, A

P A

P, A

P, A

P, A

AT

*p = Performance Test; A = Adjustments; T = Troubleshooting
! Option HO8 extends the frequency range of the standard HP 86290B from 18.6 GHz to 22 GHz. A standard

(18.6 GHz) may be used if Option HO8 (22 GHz) is not available.
2Option H10 changesinput frequency to 21.4 MHz and adds error voltage output polarity selection capability.
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TABLE1-4, RECOMMENDEDTESTEQUIPMENT (2 OF 4)

instrument

Critical Specifications

Recommended
Model

Use"

Oscilloscope

Frequency Counter

Universal Counter

Digital Voltmeter

Power Meter

Power Sensor

Power Sensor

Power Splitter

Step Attenuator

Step Attenuator

Frequency: 500 Hz
Display Amplitude: —15Vdc
Single-Channel

Frequency Range: 20 MHz to 23 GHz
Sensitivity: —15 dBm
Resolution: 0.1 MHz

Time Interval Measurement from 1 msto 500 ms

Range: —12to+15 Vdc
Accuracy: *1 mV

Range: —20to+10 dBm
Resolution: 0.1 dB

Frequency Range: 50 MHz to 26.5 GHz
Maximum SWR:
1.15,50 MHz to 100 MHz
1.10, 100 MHz to 2 GHz
1.15,2t012.4 GHz
1.20,12.4t018GHz
1.25, 18t0 26.5 GHz

Frequency Range: 10 MHz to 18 GHz
Maximum SWR:
1.40, 10 MHz to 30 MHz
1.18, 30 MHz to 50 MHz
1.10,50MHz to 2 GHz
1.18,2t012.4 GHz
1.28,12.4t0 18 GHz

Frequency Range: 10 MHz to 18 GHz
Tracking between output arms: <0.25 dB
Connectors:

Type N (f) input, Type N (m) outputs

Frequency Range: 20 MHz to 350 MHz
Attenuation Range: 0to90dB in 10 dB steps
Step Accuracy: kO.| dB

Overall Accuracy (0 to 90dB): +0.2 dB

Frequency Range: 20 MHz to 350 MHz
Attenuation Range: 0to 12dBin 1 dB steps
Step Accuracy: k0.05dB

Overall Accuracy (0to 12dB): kO.I dB

HP 1740A

HP 5342A-005

HP 5300B/5302A

HP 3456A

HP 435A/B

HP 8485A

HP 8481 A

HP 11667A-C16%

HP 355D-H82*

HP 355C-H80°

P AT

P, A

P,AT

P A

P, A

P, A

P, A

P, A

*P = Performance Test, A = Adjustments; T = Troubleshooting
* Option C16 provides Type N (m) output connectorsto eliminate the use of adapters.

4Option H82 isselected Tor best attenuation accuracy and provides calibration data at 30 MHz and 280 MHz.

¥ Option H80 is selected for best attenuation accuracy and provides calibration dataat 100 MHz.
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TABLE1-4. RECOMMENDED TEST EQUIPMENT (30F 4)

MODEL 8559A

Instrument Critical Specifications Recommended Use*
Model
Fixed Attenuator Frequency Range: 10 MHz to 18 GHz HP8491B P, A
(2 required) Attenuation: 20dB +1.0 dB Option 020°
Connectors: Type N (m) (f)
Fixed Attenuator Frequency Range: 10 MHzto 18 GHz HP8491B P, A
Attenuation: 10dB +0.5 dB Option 010°¢
Connectors: Type N (m) (f)
Crystal Detector Frequency Range: 10 MHz to 21 GHz HP 33330C P, A
Frequency Response: +0.6 dB, O1 to 18 GHz
Maximum SWR: <1.5, Ol to 18 GHz
Output Polarity: Negative
Connectors:
APC —35 (SMR) (m) input, SMC (m) output
Termination Frequency Range: 10 MHz to 18 GHz HP 909A P
Impedance: 5052 Option 0127
Connector: Type N (m)
Tuning Voltage Circuit Refer to Figure 5-17 None A
Crystal Bypass Networks Refer to Figure 5-6 None A
Specia Extender Board Refer to Figure 5-9 None A
Extender Cable Extends Spectrum Analyzer Plug-In for Servicing HP 5060-0303 1y o=
Refer to Figure 1-3.
Cable Frequency Range: 10 MHz to 21 GHz HP 8120-1578 P A
Maximum SWR: <1.4 at 21 GHz
Length: 61 cm (24 inches)
Connectors: SMA (m) both ends
Cable BNC (m) to SMC (f), 36 incheslong HP 11592-60001 P, A
Cable 48 inch, 5092 coaxial cable with BNC (m) HP 10503A PAT
connectors on both ends (3 required)
Cable RG-214/U with Type N connectors (2 required) HP 11500A P, A
Cable BNC (m) to Banana Plug HP 10111A P,AT
Test Cable Connectors: BNC (m) to SMB (f) HP 85680-60093 AT
Length: =61 cm (24 inches)
*P = Performance Test; A = Adjustments; T = Troubleshooting
§ Option number specifies attenuation value.
7 Option 012 provides type N male connector.
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TABLE1-4. RECOMMENDEDTESTEQUIPMENT (4 OF 4)

Instrument Critical Specifications RecoMmOn(]deed Use*
Adapter Type N (m) to BNC (f) (2 required) HP 1250-0780 PLA, T
Adapter Type N (m) to SMA (f) (2 required) HP 1250-1250 P, A
Adapter Type N (f) to SMA (f) (2 required) HP 1250-1745 P, A
Adapter Type N (f) to Type N (f) (2 required) HP 1250-1472 P, A
Adapter Type N (f) to BNC (m) HP 1250-1477 P
Adapter BNC (f) to SMC (m) HP 1250-0832 A
Adapter BNC (f) to BNC (f) HP 1250-0080 P
Adapter BNC (f) to alligator clips (2 required) HP 8120-1292 AT
Adapter BNC (f) to SMB (f) HP 1250-1236 P
Adapter SMB (m) to SMB (m) HP 1250-0669 A
Adapter SMB (f) to SMB (f) HP 1250-0672 A
Adapter SMC (m) to SMC (m) HP 1250-0827 A
Adapter BNC Tee HP 1250-0781 P, A

Tuning Tool Allen Driver inserted through drilled-out HP 08555-60107 A

5/16” nut driver

*P = Performance Test; A = Adjustments; T = Troubleshooting

1171118



==

@
0)

=

@
0




MODEL 8559A

INSTALLATION AND OPERATIONVERIFICATION

SECTIONII
INSTALLATION AND OPERATION VERIFICATION

2-1. INTRODUCTION

2-2. This section includes information on initial
inspection, preparation for use, and storage and
shipping requirementsfor the HP 8559A.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If
the shipping container or cushioning material is dam-
aged, it should be kept until the contentsof the ship-
ment have been checked for completeness and the
instrument has been checked mechanicdly and eec-
trically. The contents of the shipment should be as
shown in Figure 1-1. The electrica performance is
checked by the Operation Verification procedure in
thissection. If the contentsare incomplete, or if the
instrument does not pass Operation Verification
tests, notify the nearest Hewlett-Packard office. If
the shipping container is damaged, or the cushioning
material shows signs of stress, notify the carrier as
wel as the Hewlett-Packard office. Keegp the ship-
ping materialsfor carrier's inspection. The HP office
will arrange for repair or replacement without wait-
ing for claim settlement.

2-5. PREPARATION FOR USE
2-6. Installation

2-7. When properly installed, the spectrum ana-
lyzer obtains al necessary power from the display
mainframe. The rear panel connector provides the
interface.

CAUTION

BEFORE SWITCHING ON THIS
INSTRUMENT, make sure it is
adapted to the voltage of the ac
power source to be used and the
proper fuse is installed. Failure to set
the ac power input of the instrument
for the correct voltage level could
cause damage to the instrument
when plugged in. Refer to the display
mainframe Operation and Service
Manual for line voltage and fuse
selection.

2-8. To ingtal the spectrum analyzer in the main-
frame:

a. Setdisplay mainframeLINE switchto OFF.

b. Pull outlock knob and dide plug-intoward rear
of compartment until it is seated firmly in
place.

¢. Pushinlock knob to secure spectrum analyzer
in mainframe.

29. Side Stop Kits

2-10. Side stops unique to the installation of this
instrument into the HP 853A Spectrum Anayzer
Display areincluded with the HP 853A. Refer to the
HP 853A Operation and Service Manual for further
information.

2-11. Installation of a Side Stop Kit, HP Part
Number 08558-60131, prevents the removal of the
anayzer from the H P 180-series mainframe without
the use of hand tools. This kit contains two side
stops, mounting hardware, label, and installation
instructions. (Refer to Table 2-1 for part numbers of
individual items.)

TABLE2-1. SIDE STOPKIT (08558-60131)

HP Part c

Quantity Number }]

Description

2 SIDE STOP

4 MACHINE SCREW,

4-40, 438 IN-LG

82 DEG FLATHEAD

1 LABEL, FRONT-PANEL
1 LABEL, INSTRUCTIONS

08558-00094 | 7
2200-0168 9

7120-8131 7
7120-8215 8
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2-12. Toinstal sidestops:

WAHNING—I

Before removing covers from display
mainframe, disconnect line power by
removing ac power cord.

1. Remove side covers from bottom section of
mainframe. (Remove only right side cover if
mainframeis arack-mounted model.)

2. Use flathead machine screws to install side
stops asshownin Figure2-1.

3. Reinstall sdecoverson mainframe.

MODEL 8559A

4. Placelabe on front pand of spectrum analyzer
(upper right-hand corner) to indicate that the
plug-inis secured with side stops.

2-13. Toremovesidestops:

WARNING

Before removing covers from display
mainframe, disconnect line power by
removingac power cord.

1. Remove side covers from bottom section of
mainframe. (Remove only right side cover if
mainframe i sa rack-mounted model.)

2. Removesidestops. SeeFigure2-1.

3. Rendal sidecoverson display mainframe.

SIDE STOP SCREW
08558-00094 2200-0168
(2 PLACES)* {4 PLACES)*

* ONLY ONE SIDE STOP AND TWO SCREWS ARE USED FOR RACKMOUNT MODELS

FIGURE2-1. LOCATION OF SIDESTOPS
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214, Graticule Overlays

2-15. Toinstall agraticuleoverlay:

1 Seect proper overlay. HP Part Number 5020-
8565 isfor HP 180TR display mainframes, HP
Part Number 5020-8566 is for HP 181T/TR
display mainframes, and HP Part Number
5020-8567 isfor HP 182T display mainframes.

2. For HP 180TR and HP 181T/TR mainframes,
remove CRT bezd and metallic-mesh contrast
filter. Insert proper overlay and replace contrast
filter and CRT bez€l.

3. For HP 182T mainframes, grasp top portion of
CRT bezd and pull straight up. Remove metal-
lic-mesh contrast filter and insert proper over-
lay and contrast filter. (Either the metallic-mesh
contrast filter or a light blue contrast filter may
be used.)

4. Slidebezd back into placeto retain overlay and
filter.

2-16. When the HP 8559A is properly installed in
the display mainframe, the interconnections are as
listedin Table2-2.

INSTALLATION AND OPERATION VERIFICATION

2-17. Operating Environment

2-18. Temperature. This instrument has been
type tested for 95 percent relative humidity at 40°C
for five days. The operating environment should be
within thefollowing limits:

Temperature . ..ooveeeennnnnnnnns 0to55°C
Altitude ......... <4572 meters (15,000 feet)

2-19. Modifications

2-20. A Modification Kit, HP Part Number 00180-
69503, providesmaterialsand information necessary
to add Option 807 rear-panel connections to the
standard H P 180-seriesdisplay. Refer to Table 1-3in
Section |. Option 807 is factory-installed in HP
180TR, HP 181T, HP 181TR, and HP 182T main-
frames. The modification kit is required for use with
other mainframes if al four rear-panel outputs are
needed.

TABLE2-2. HP MODEL 8559A MAINFRAME INTERCONNECTIONS

Pin on P1 Signal or Voltage Pin on P1 Signal or Voltage

1 CRT HORIZ (adjusted horizontal 17 BLANKING
signal) 18 NC

2 GROUND from mainframe 19 GROUND from mainframe
(jumpered to pin 8) (jumpered to pin 24)

3 NC 20 AUTO SWP

4 L NORM 21 BEAM FINDER

5 Y NORM 22 NC

6 NC 23 NC

7 SING SWP 24 GROUND from mainframe

8 GROUND from mainframe (jumpered to pin 19)
(jumpered to pin 2) 25 NC

9 MAN SWP 26 NC

10 NC 27 NC

n AUX D Horizontal Output 28 —12.6 VDC from mainframe
(to mainframe rear panel) 29 +15 VDC from mainframe

12 AUX C 21.4 MHz | F Output 30 +100 VDC from mainframe
(to mainframe rear panel) 31 30V p-p from mainframe

13 AUX B Penlift/Blanking Output (for LINE TRIGGER)
(to mainframe rear panel) 32 NC

14 AUX A Vertical Output ws +VERT (top contact,
(to mainframe rear panel) (2 contacts) yellow wire)

15 GROUND — VERT (bottom contact,

16 NC orange wire)

2-3
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2-21. STORAGEAND SHIPMENT
2-22. Environment

2-23. Theinstrument may be stored or shipped in
environmentswithin the following limits:

Temperature: —40°Cto +75°C
Altitude: <7620 meters(25,000feet)

The instrument should also be protected from tem-
perature extremes which cause condensation within
theinstrument.

2-24. Packaging

2-25. Original Packaging. Containers and
material sidentical to those used in factory packaging
are availablethrough Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of service
required, return address, model number, and full
seria number. A supply of thesetagsis provided at
the end of this section. Also mark the container
FRAGILE to assure careful handling. In any corre-
spondence, refer to theinstrument by model number
and full seria number.

2-26. Other Packaging. The following general
instructions should be used for repackaging with
commercially availablematerials:

1. Wrap theinstrument in heavy paper or plastic.
If shippingto a Hewlett-Packard office or serv-
ice center, attach a tag indicating the type of
servicerequired, return address, model number,
and full serial number. A supply of thesetagsis
provided at theend of thissection.

24
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2. Useastrong shipping container. A double-wall
carton made of 350-pound test material is ade-
quate.

3. Useenough shock-absorbing material (3-inchto
4-inchlayer) around dl sidesof the instrument
to providefirm cushion and prevent movement
inside the container. Protect the control panel
with cardboard.

4. Seal the shipping container securely.

5. Mark the shipping container FRAGILE to
assurecareful handling.

2-27. OPERATION VERIFICATION

2-28. The Operation Verification tests only the
most critical specificationsand operating features of
theinstrument. It requiresmuch lesstime and equip-
ment than the complete performance tests provided
in SectionIV, and is recommended for verification of
overall instrument operation, either as part of

incoming inspectionor after repair. Operation Verifi-
cation consistsof thefollowing performance tests:

® Paragraph 4-11, Fregquency Span Accuracy
@ Paragraph4-17, Average NoiseLeve

® Paragraph 4-21, Bandwidth Switching (Ampli-
tude Variation)

® Paragraph 4-22, Input Attenuator Accuracy
e Paragraph 4-25, Calibrator Accuracy
@ Paragraph 4-26, Display Fidelity
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Item Qty g HP Part No. Description
1 1 4 9211-3026 CARTON-OUTER
2 2 1 9220-3024 FOAM PADS—INNER
3 1 7 9220-3129 MANUAL PAD—-FRONT
4 1 9 9220-3048 CARTON—-INNER
5 1 7 9222-1054 BAG—ANTISTATIC

FIGURE2-2. PACKAGING FOR SHIPMENTUSING FACTORY PACKAGING MATERIALS
25126
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OPERATION

SECTION Il
OPERATION

3-1. INTRODUCTION

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

3-3. TheHP8559A SpectrumAnalyzer plug-incan
be used with either the 180-seriesdisplay mainframes
or the HP 853A Spectrum Analyzer Display main-
frame.

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

3-6. The HP 8559A employs harmonic mixing to
cover a measurement range of 10MHzto 21 GHz in
six frequency bands. It can display frequency spans
as narrow as 100 kHz, and as wide as 9 GHz (the
latter in full span mode). A five-digit LED readout
indicates the spectrum analyzer center frequency
with a resolution of 1 MHz. The HP 8559A can be
used to measure signals over an amplitude range of
—111dBmto 130 dBm.

3-7. HP 853A Spectrum Analyzer Display

3-8. TheHP 853A Spectrum Analyzer Display isa
large-screen, digital storage display mainframe for
use exclusively with the HP 8559A, 8558B, and
8557A Spectrum Anayzer plug-ins. Digital memory
provides buffer storage for two independent traces,
both of which can be displayed or blanked as
desired. Digital processing al so provides push-button
features such as maximum signal hold, digital aver-
aging, and trace normalization. A conventional ana-
log display mode can also be selected.

39. HP-B

3-10. TheHP 853A haslimited HP-1B capahilities.
CRT traceand graticule datais dumped directly to a
listen-only HP-1B plotter by pressing two front-panel
push buttons. Control settings on the spectrum ana-
lyzer plug-in cannot be monitored via the HP-IB;

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

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

3-12. Control Grouping

3-13. The Spectrum Anayzer plug-in and Display
mainframe front-panel controls fall into three gen-
eral groups: those that dea with the display, those
that deal with frequency, and those that deal with
amplitude. These controls are shown in Figure 3-1
and accompanied by detailed explanations of their
use.

3-14. Display. Thedisplay group consistsof:

SWEEP TIME/DIV VIDEOFILTER

SWEEP TRIGGER BASELINECLIPPER

VERT POSN HORIZONTAL POSI-
TION

VERT GAIN INTENSITY

MANUAL SWEEP FOCUS

HORIZ GAIN (rear TRACEALIGN

panel of H P 8559A)

3-15. Thedisplay group enablestheoperator to cd-
ibrate the display and to sdect a variety of scan and
display conditions. However, when the SWEEP
TIME/DIV Control is placed in the AUTO position,
sweep timeis controlled by the RESOLUTION BW,
FREQ SPAN/DIV, and VIDEO FILTER controls.

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

TUNING

FREQUENCY BAND GHz
ALTIF

SIGIDENT
RESOLUTION BW

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

3-18. Amplitude. The amplitude group consists
of:

REFERENCE LEVEL dBm

INPUT ATTEN

REFLEVEL FINE

REFLEVEL CAL

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

3-19. The amplitude group enablesthe operator to
measuresignal amplitude in unitsof either voltageor
dBm.

3-20. OPERATING PRECAUTIONS
3-21. SignalInput

322. The HP 8559A Spectrum Anayzer plug-inis
a sendtive measuring instrument. Overloading the
input with too much power, peak voltage, or dc volt-
age will permaner:tly damage the input circuits. Do
not exceed theinput levelsspecified below:

Maximum Input (Damage) Levels

HP 8559A
Total Power:
+20 dBm (0.1W, 2.2 Vrms) with 0 dB input
attenuation
+30 dBm (1W, 7.1 Vrms) with =10 dB input
attenuation

dcorac(<100Hz): +7.1V

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

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

CAUTION

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

3-23. Line Power On

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

WARNING I

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

3-25. LINE power is switched at the display main-
framefront panel. A safety indicator lightswhenthe
ac power ison. NEVER removea spectrum analyzer
plug-in from the display mainframe without first
switchingtheac LINE power switchto OFE

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

3-27. FRONT-PANEL ADJUSTMENT PROCE-
DURE

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

procedure.
TABLE1. ADJUSTMENTSETTINGS
Function Setting
Spectrum Analyzer Plug-In
INPUT ATTEN (dB)* 10dB
REFERENCE LEVEL 0 dBm
Option 002 +50 dBmV
REF LEVEL FINE 0 dBm
Amplitude Scale LIN
FREQ SPAN/DIV 10 MHz (uncoupled)
RESOLUTION BN 1 MHz (uncoupled)
SWEEP TIME/DIV AUTO
SNVEEP TRIGGER FREE RUN
START-CENTER CENTER
(8558B, 8557A)
FREQUENCY BAND GHz 01-3
(8559A)
TUNING >60 MHz
BASELINE CLIPPER OFF
VIDEO FILTER OFF
*On older plug-ins, set
OPTIMUM INPUT to
—-30dBm.
HP 853A Spectrum Analyzer
Display
TRACEA WRITE
TRACEB STORE BLANK
DGTL AVG OFF
INPUT—-B—~A OFF
HP 180-Series Display
Mainframe
DISPLAY INT
MAGNIFIER X1
SCALE (180TR, 182T) OFF
PERSISTENCE (181T/TR) MIN
Display Mode (181T/TR) WRITE

3-29. Display Adjustments— HP 853A Spec-
trum Analyzer Display

1

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

3-30.

OPERATION

Press and releasethe PLOT GRAT push button
four times to step to digital test routine #4, as
indicated by the “#4” displayed on the |eft side
of theCRT.

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

Adjust the X POSN and Y POSN controls the
dign the sgquare trace pattern with the outer-
most CRT graticulelines.

Momentarily press the PLOT GRAT and

PLOT TRACE push buttons simultaneously to
exit thedigital test routines.

Display Adjustments —HP 180-Series

Display Mainframe

1.

With an adjustment tool, adjust the VERTI-
CAL POSN control to place the CRT trace on
ahorizontal graticuleline near the CRT center.

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

CAUTION

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

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

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

NOTE

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

Adjug TRACE ALIGN so that the CRT trace
isparallel tothe horizontal graticuleline.
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3-31.

1.

34

Frequency and Amplitude Adjustments

Adjust VERTICAL POSN to dign the CRT
trace with the bottom graticuleline.

Center the LO feedthrough (i.e., the"signa" at
0 MH2z) on the CRT with the TUNING contral.

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

Center the L O feedthrough again, if necessary,
and adjust the FREQ ZERO to cdlibrate the
FREQUENCY MHz readout at 00.0 MHz.

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

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

y 8

10.

11.

12.

MODEL 8559A

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

Press the LIN Amplitude Scale push button.
Adjust the REF LEVEL FINE control to place
thesignal peak at thetop CRT graticuleline.

Press the 10 dB/DIV Amplitude Scale push
button. Adjust VERTICAL GAIN to placethe
signal peak at thetop CRT graticuleline.

Repeat steps 8 and 9 until the signal peak
remains at the top CRT graticule line when the
Amplitude Scale is alternated between 10 dB/
DIV and LIN.

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

Press the LIN Amplitude Scale push button,
and adjust REF LEVEL CAL to placethe sg-
nal peak at thetop CRT graticuleline.
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HP 853A SPECTRUM ANALYZER DISPLAY

REAR PANEL FEATURES

Line Power Receptacle: Three-conductor male
receptacle for connecting ac power cable. Power
plug retaining bracket, included with standard
instrument, can be installed to prevent power cable
disconnection when instrument is in transit. Power
cable coils on special rear feet when not in use.

FUSE: Spring-loaded holder for cartridge-type
primary power fuse.

SELECTOR (VOLTS): Adapts primary power
transformer configuration to voltage of ac primary
power source.

ADDRESS: Switch settings determine address of
instrument to be used for communications via HP-
IB. Address is set as sum of the switches, where
A5=16,A4=8,A3=4,A2=2,and Al=1.

HORIZ (SWEEP) OUTPUT: BNC jack is a
sweep output or sweep input, depending on the
position of SWEEP switch on Interface Assembly
A9. SWEEP switch on assembly A9 is factory set
for sweep output (INT).

As a BNC output, HORIZ (SWEEP) OUTPUT
provides horizontal sweep voltage from a 5K-ohm
output impedance. The —5V to + 5V output range
corresponds to a full 10-division CRT horizontal
deflection.

As a BNC input with a 20K-ochm input impedance,
HORIZ (SWEEP) OUTPUT allows the CRT dis-
play to be swept by a — 5V to + 5V external hori-
zontal sweep signal (approximately 30V/sec maxi-
mum sweep rate for digital display mode).

VERTICAL (VIDEO) OUTPUT: BNC output
provides detected video signal from a 50-ohm out-
put impedance. Typical 0— 800 mV output range
corresponds to full 8-division CRT vertical deflec-
tion.

7

10

1

BLANK (PENLIFT) OUTPUT: BNC output
provides a + 15V penlift/blanking signal from a
10K-ohm output impedance when CRT trace is
blanked. Otherwise, output is low at OV (low impe-
dance, 150 mA max.) for an unblanked trace.

21.4 MHz IF OUTPUT: BNC output provides
21.4 MHz IF signal (linearly related to spectrum RF
input) from a 50-ohm output impedance. Spectrum
analyzer RESOLUTION BW controls the output
bandwidth. Spectrum analyzer INPUT ATTEN,
REFERENCE LEVEL FINE, and the first six
REFERENCE LEVEL positions control the output
amplitude. Output level is approximately — 10 dBm
into 50 ohms with a signal displayed at Reference
Level.

HP-IB Connector: Hewlett-Packard Interface
Bus connection allows remote instrument operation
and direct digital plotting of CRT display.

FRONT PANEL FEATURES

TRACE A, B: Selects CRT display mode for each
of two independent digital trace memories.

CLEAR WRITE: Continuously updates
trace memory with current input signal data
and displays trace memory contents on CRT.

MAXHOLD: Updates trace memory with
maximum input signal data and displays trace
memory contents on CRT.

STORE VIEW: Current trace memory con-
tents are preserved and displayed on CRT.

STORE BLANK: Current trace memory
contents are preserved without being dis-
played on CRT.

ANALOG DISPLAY: CRT display switches
to conventional analog display of current
input signal when both STORE BLANK push
buttons are depressed.

DGTL AVG: Activates digital filtering algorithm
that averages trace data over successive sweeps.
Digital averaging should be restarted after any
change in spectrum analyzer control settings.

12

13

14

15

16

17

18

19

21

INPUT -B—~A: Subtracts contents of trace B
memory point-by-point from current input signal
data and stores result (normalized input signal
data) in trace A memory. Reference line is factory-
preset at center horizontal CRT graticule line; nor-
malized trace appears at reference line when input
signal data is identical to stored trace B. Reference
line indicates 0 dB for relative amplitude measure-
ments.

PLOT GRAT/HP-IB CLEAR: Initiates sequence
of plotter commands over HP-IB to plot CRT
graticule lines (and remotely-programmed annota-
tion). Press push button again to abort active plot.
HP-IB plotter must be set to listen-only mode.

To recover from illegal HP-IB commands (SYN-
TAX ERR) and to reset display state, press push
button for at least 3 seconds to perform HP-IB
CLEAR. Instrument returns to LOCAL and dis-
continues any HP-IB operation in progress.

Activate digital test routines by pressing PLOT
GRAT push button while switching LINE power
ON. Push button then selects desired test routine.
Press both PLOT GRAT and PLOT TRACE push
buttons to revert to normal display state.

PLOT TRACE: Initiates sequence of plotter
commands over HP-IB to plot displayed CRT
trace(s). Press push button again to abort active
plot. HP-IB plotter must be set to listen-only mode.

LINE: AC line switch. Switches instrument pri-
mary power ON and OFE

INTENSITY: Adjusts brightness of CRT trace(s)
and annotation characters.

SCALE: Adjusts CRT background illumination.
SCALE control is disabled in ANALOG DISPLAY
mode.

Y POSN: Adjusts vertical position CRT trace.
Use Y POSN with reference pattern in digital test
routine #4 to align digital trace memory coordinates
with corresponding CRT graticule lines.

X POSN: Adjusts horizontal position of CRT
trace. Use X POSN with reference pattern in digital
test routine #4 to align digital trace memory coordi-
nates with corresponding CRT graticule lines.

TRACE ALIGN: Rotates trace about center of
CRT.

FOCUS: Adjusts sharpness of CRT trace.

23

24

25

27

28

30

31

32

CRT Annotation: Indicates display control set-
tings.

HP 8559A SPECTRUM ANALYZER PLUG-IN

FREQUENCY GHz: Displays spectrum analyzer
center frequency.

FREQ CAL: Adjusts FREQUENCY GHz (23)
readout for calibration on 35 MHz CAL OUTPUT
signal.

TUNING: Adjusts spectrum analyzer start or
center frequency. Coarse tuning is provided by large
knob; smaller knob provides FINE tuning.

FREQUENCY BAND GHz (HP 8559A): Selects
calibrated frequency band. Shifts FREQUENCY
GHz (23) readout and adjusts CRT frequency and
amplitude calibration for proper display of in-band
signals.

ALT IF: Shifts first IF 15 MHz to eliminate base-
line lift caused by input signals at approximately
3.0075 GHz.

SIG IDENT: Identifies correct FREQUENCY
BAND GHz (26) for unknown signal. Shifts IF and
lowers displayed signals on alternate spectrum ana-

lyzer sweeps. Correct response is 1 MHz shift to
left.

VERTICAL POSN: Adjusts vertical position of
CRT trace.

VERTICAL GAIN: Adjusts deflection circuit
gain for amplitude scale calibration of CRT display.

BASELINE CLIPPER: Prevents CRT blooming
in variable persistence, storage display mainframes
(such as the HP 181T/TR) by blanking the lower
portion of the CRT display. When it is operating in
its digital display mode, the HP 853A Spectrum
Analyzer Display does not respond to this control.

VIDEO FILTER: Post-detection low-pass filter
smooths CRT trace by averaging random noise.
The MAX (detent) position selects 1.5 Hz band-
width for maximum noise averaging and noise level
measurements. The VIDEO FILTER bandwidth is
scaled by resolution bandwidth (39) setting. The
MAX VIDEO FILTER should not be used for CW
signal analysis.

33 SWEEP Indicator: Remains lit during each

sweep.

34 SWEEP TRIGGER: Selects sweep trigger mode.

35

VIDEO: Sweep triggered on internal post-
detection video waveform. One-half major
division of vertical deflection (noise, AM sig-
nal, etc.) is required to trigger sweep. VIDEQ
is normally used with 0 (zero) frequency span
for time-domain analysis.

LINE: Sweep triggered at ac line frequency.

FREE RUN: End of each sweep triggers
new sweep.

SINGLE: Single sweep triggered or reset by
turning SWEEP TRIGGER clockwise
momentarily.

INPUT 509: Precision type N (female) or BNC
(female) signal input connector with 50-ohm input
impedance.

Options 001 and 002: INPUT 75Q— 75-ohm BNC
(female) signal input connector.

CAUTION

50-ohm BNC connectors might cause
damage if used directly with Option 001
and 002 75-ohm BNC INPUT and CAL
OUTPUT connectors.

36 SWEEP TIME/DIV: Selects time required to

sweep one major horizontal division on CRT.

AUTO: Automatically selects fastest allow-
able sweep time as a function of FREQ
SPAN/DIV (38), RESOLUTION BW (39),
and VIDEO FILTER (32) settings to maintain
display amplitude calibration. AUTO opera-
tion retained with FREQ SPAN/DIV and
RESOLUTION BW controls uncoupled.

TIME/DIV: Selects calibrated sweep time.
TIME/DIV is used primarily with 0 (Zero)
frequency span for time-domain analysis of
modulation waveforms. Display amplitude
calibration not guaranteed for other fre-
quency spans.

MAN: Enables manual frequency scan
using MAN SWEEP knob.

37
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REF LEVEL CAL: Adjusts spectrum analyzer
RF gain to calibrate top CRT graticule line for
absolute amplitude measurements.

FREQ SPAN/DIV: Selects CRT horizontal axis
frequency calibration.

MHz/DIV

kHz/DIV: Selects desired frequency span.
Alignment of OPTIMUM markings (> <)
selects optimum resolution bandwidth (39).

0 (Zero Span): Spectrum analyzer operates
as a manually-tuned receiver, at frequency
indicated by FREQUENCY GHz or FRE-
QUENCY MHz readout, for time-domain
display of signal modulation.

F (Full Band): Spectrum analyzer sweeps
entire selected frequency band. FRE-
QUENCY GHz (23) readout corresponds to
location of tuning marker displayed on CRT,

RESOLUTION BW: Selects spectrum analyzer 3-
dB bandwidth. Alignment of OPTIMUM markings
(> <) automatically selects optimum resolution
bandwidth for any frequency span. When pushed
in, RESOLUTION BW couples mechanically with
FREQ SPAN/DIV (38).

CAL OUTPUT: BNC (female) output provides
calibration signal from 50-ohm output impedance.
Options 001 and 002:  75-ohm output impedance.

CAUTION

50-ohm BNC connectors might cause
damage if used directly with Option 001
and 002 75-ohm BNC INPUT and CAL
OUTPUT connectors.

10 dB/DIV - 1 dB/DIV — LIN (Amplitude
Scale): Selects CRT vertical axis amplitude cali-
bration (logarithmic or linear scale). Reference
Level remains constant at top CRT graticule line.

REFERENCE LEVEL: Adjusts power level (in
dBm or dBmV) represented by top CRT graticule
line. Large outer knob adjusts REFERENCE
LEVEL in calibrated 10-dB steps; FINE vernier
provides 12 dB of continuous adjustment.

INPUT ATTEN: Selects desired RF input attenu-
ation, indicated by blue numbers (push and turn).

OPERATION
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FIGURE 3-1. HP 8559A/853A CONTROLS, CONNECTORS, AND INDICATORS
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PERFORMANCETESTS

SECTION IV
PERFORMANCE TESTS

41, INTRODUCTION

4-2. The proceduresin thissection test the electrical
performance of the instrument using the specifica-
tionsin Section | asthe performance standards. The
performance testsincludedin thissectionarelisted in
Table 4-1. Most of the tests can be performed with-
out accessto theinterior of the instrument. If a test
measurement is marginal, perform the appropriate
adjustment proceduresin Section V.

TABLE4-1. PERFORMANCETESTS

Paragraph Test

4-11 Frequency Span Accuracy

4-12 Tuning Accuracy

4-13 Residual AV

4-14 Noise Sidebands

4-15 Resolution Bandwidth Accuracy
4-16 Resolution Bandwidth Selectivity
4-17 Average Noise Leve

4-18 Residual Responses

4-19 Frequency Response

4-20 Gain Compression
421 Bandwidth Switching (Amplitude Variation)
4.22 Input Attenuator Accuracy

423 Reference Level Accuracy
424 Sweep Time Accuracy

4-25 Calibrator Output Accuracy
426 Display Fidelity

4-3. INSTRUMENTSTESTED

4-4, Since a compatible display mainframe is
required for operation of the HP Model 8559A Spec-
trum Analyzer plug-in, the specifications listed in
Table 1-1 apply when both instruments are function-
ing together. Consequently, the performance testsin
this section verify the proper operation of both the
HP 8559A and thedisplay mainframe.

4.5. EQUIPMENT REQUIRED

4-6. The equipment required for the performance
testsislisted under Recommended Test Equipment in
Section I. Any equipment that satisfies the critical
specifications given in the table may be substituted
for the recommended mode!.

4-7. TEST RECORD

4-8. Resultsof the performance tests may be tabu-
lated in the Performance Tes Record at the end of
this section. The test record lists test specifications
and acceptablelimits.

4.9. CALIBRATIONCYCLE
4-10. Thisinstrument requires periodic calibration.

Calibration should be verified every six months by
meansof the performance tests.
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PERFORMANCE TESTS

NOTE

Perform the Front Panel Adjustment Procedure in Section HI before
proceeding with performancetests. Allow at least 30 minutes warmup time.

411. FREQUENCY SPAN ACCURACY

SPECIFICATION:

Thereare 14 calibrated spans ranging from 10 kHz per divison to 200 MHz per divisoninal, 2, 5 sequence.
Freguency error between any two points on the display iswithin +5 percent of theindicated frequency separa-
tion.

DESCRIPTION:

Wide span widthsare checked using the 100-, 10-, and 1-MHz outputs of acomb generator. Narrow span widths
are checked using the output of acomb generator modulated by a function generator. Since the comb generator
produces frequency components separated by a precisely determined frequency interval, the resultant spectra
linesdisplayed on the CRT are evenly spaced when no span error existsin theinstrument. Thus, span error isthe
cumulativevariation of distanceamong the spectral lineinterval sdisplayed acrossthe CRT. Theamount of span
error is determined by comparing the distance of the first nine graticule divisions with the displayed distanceof
the correspondingspectral lineintervals.

SPECTRUM
ANALYZER
Eé§g§#OR
FREQUENCY FUNCT ION Q/_,\
COUNTER ENERATOR
[ 11 1]
® [ ]
Doo oo .
S
HIGH UODULATION OUTPUT
ADAPTER H ADAPTER

BNC TEE

FIGURE 4-1.  FREQUENCY SPAN ACCURACY TEST SETUP

EQUIPMENT:
COMD GENEIAOr v s s s s nnnnsrannsssnsasssannsssannssssnnsssnnnsssnnnss HP 8406A
Frequency COUNTES v vvuee e e i et raneranssannananesaneraness HP 5342A, Opt. 005
FUNCLION GENEIALOr « =« st v v s e tnnnnnssnnnasssnnnnssssnnnnsssnnansssnnnnsss HP 3310A
2 N [ 1= = HP 1250-078L
Adapter, Type N (m) to BNC (f) (2required) -« vvvvviiiiiiiiiiiiiiiiiiiia, HP 1250-0780
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PERFORMANCE TESTS

4-11. FREQUENCY SPAN ACCURACY (Cont'd)

PROCEDURE:

1. Setequipment controlsasfollows:

Spectrum Analyzer:
FREQUENCYBANDGHZ ...... ..o i i i .01-3
TUNING oot e e e e e e 1.5GHz
FREQ SPAN/ DIV . it e e e et et e i 200 MHz
RESOLUTIONBW +tvvttiiiiiiiieeiiainnnannnnnnnnnns OPTIMUM, coupled (pushedin)
INPUTATTEN o e e e e 0dB
REFERENCELEVEL ...\t e -10dB
REFLEVELFINE .ttt ittt et 0
AmplitudeScale «««revrr s e 10dB/DIV
SWEEP TIME/DIV ...\t i ittt eenane AUTO
SWEEPTRIGGER . ... o e e FREE RUN
A LTI o e e e OFF
SIGIDENT seressanananranansasassssanassasassssasanssssnsnsssasasnanasnnnns OFF
B L C LI P . ettt e e e e OFF
VIDEOFILTER ...ttt eeeeees OFF

Comb Generator:
COMBFREQUENCY —MH2Z ++vvnerrrrrnnnnsrrrrnnnnsesrsnnnnsssssnnnnnnns 100MC
INTERPOLATIONAMPLITUDE—1MHZ ++vccttanaetrnnaasnnnassnnnsssnnnssnns OFF
OUTPUTAMPLITUDE . ...ttt et eeenes 10 o’clock

Function Generator:
FUNGCTION = s vt s e ssannnssssnnnssnssessnsssssssssnssssssssnsssssssrnnnsnsss SINE
RANGE . . .t e e e e e e 10K
FregUENCY «+ v v v v s s 200kHz
DCOFFSETLEVEL ..ttt ettt e e et et 0

2. Connect equipment as shown in Figure4-1 but do not connect functiongenerator to comb generator.
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4-11.

PERFORMANCE TESTS
FREQUENCY SPAN ACCURACY (Cont'd)

Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at first
graticuleline (left-hand edge of display). Measurethe error between 17th spectral lineand 9th graticuleline
asshown in Figure4-2. Error should be no greater than + 0.4 division.

FIRST GRATICULE LINE \

COMB SIGNALS é:

1104 DIVISION div
- |-

NINTH GRATICULE LINE

» i

s,

FIRST SPECTRAL LINE —11 SEVENTEENTH SPECTRAL LINE

y

FIGURE4-2. FREQUENCY SPAN ACCURACY MEASUREMENT FOR SEVENTEENTHSPECTRALLINE

CENTERFREQUENCY

Set FREQ SPAN/DIV to 100 MHz. Adjust TUNING control to position one spectral line on the first
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no
greater than + 0.4 division.

div
Set FREQ SPAN/DIV to 50 MHz. Adjust TUNING control to position one spectral line on the first

graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no
greater than +0.4 division.

div
Set comb generator COMB FREQUENCY —MHz for 10-MHz comb. Set spectrum analyzer FREQ
SPAN/DIV to 20 MHz. Adjust TUNING control to position one spectra line on the first graticule line.

Measure the error between 17th spectral line and ninth graticulelineas shown in Figure 4-3. Error should
beno greater than +0.4 division.

div
Set FREQ SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line on the first
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no
greater than £ 0.4 division.

div
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PERFORMANCE TESTS

4-11. FREQUENCY SPAN ACCURACY (Cont'd)

0.4 DIVISION
- - NINTH GRATICULE LINE

FIRST GRATICULE LINE \ ' ' %
Eri § s B2 | == | S | . )

=1 / NINTH SPECTRAL LINE

COMB SIGNALS

FIRST SPECTRAL LINE — |

CENTERFREQUENCY
FIGURE 43. FREQUENCY SPAN ACCURACY MEASUREMENTFOR NINTH SPECTRALLINE
8. Sat FREQ SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line on the first

graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no
greater than +0.4 division.

div
9. Set comb generator COMB FREQUENCY — MHz for 1-MHz comb and increase OUTPUT AMPLI-
TUDE control to maximum setting. Set spectrum anayzer FREQ SPAN/DIV to 2 MHz. Adjust TUN-

ING control to position one spectral lineon thefirst graticuleline. Measuretheerror between 17th spectra
lineand ninth graticuleline. Error should be no greater than +0.4 division.

div
10. Set FREQ SPAN/DIV to | MHz. Adjust TUNING control to position one spectral lineat first graticule
line. Measurethe error between ninth spectral lineand ninth graticuleline. Error should be no greater than
+0.4 divison.
div
11. Set FREQ SPAN/DIV to 500 kHz. Adjust TUNING control to position one spectra line on the first
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no
greater than +0.4 division.
div

12. Set comb generator COMB FREQUENCY — MHz for 10-MHz comb. Adjust spectrum analyzer TUN-
INGto position an in-band spectral line on the center graticuleline (use SIG IDENT if necessary).
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PERFORMANCE TESTS

411, FREQUENCY SPAN ACCURACY (Cont'd)

13.

14

15:

Set function generator frequency to 200 kHz (+0. 5% using frequency counter. Connect function genera-
tor output to comb generator MODULATION input. Set function generator OUTPUT LEVEL for a
clean 200-kHzcomb on the spectrum analyzer display.

NOTE

To obtain a clean comb on the spectrum analyzer display, use either the
LOW or HIGH output of the function generator and readjust the OUTPUT
LEVEL control as necessary.

Set spectrum analyzer FREQ SPAN/DIV to 200 kHz. Adjust TUNING control to position one spectra
lineon thefirst graticuleline. Measurethe error between ninth spectral lineand ninth graticuleline. Error
should be no greater than +0. 4division.

div
Using the procedureof NOTE in step 13, vary spectrum analyzer FREQ SPAN/DIV and function genera-
tor output frequency in accordancewith Table 4-2. Adjust spectrum analyzer TUNING control to position

one spectral line on the first graticule line. Measure the span error between ninth spectral line and ninth
graticuleline.

NOTE
Disconnect function generator from comb generator when setting fre-

guency with frequency counter. Increase spectrum analyzer REFERENCE
LEVEL control setting as necessary for the lowest frequencies.

TABLE4-2. NARROW SPAN WIDTH ERROR MEASUREMENT

Spectrum Analyzer Function Generator Span Width Error
FREQ SPAN/DIV RESOLUTION BW Output Frequency Maximum Actual
100kHz OPTIMUM 100kHz k0.4 div. —div.
50kHz OPTIMUM 50kHz 0.4 div. div.
20kHz OPTIMUM 20kHz 0.4 div. —div.
10kHz OPTIMUM 10 kHz k0.4 div. div.

*Check function generator output frequency using afrequency counter. Frequency readout should be within £0.5% of

desired audio frequency.
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PERFORMANCE TESTS

4-12. TUNING ACCURACY
SPECIFICATION:

0.1-30GHz: +(1MHz +0.3% of center frequency)
3.0-210GHz: +(5MHz +0.2% of center frequency)
DESCRIPTION:

PERFORMANCE TESTS

An external RF sourceis used to provide a frequency-calibrated input signal to the spectrum analyzer for three
points on each frequency band. The digital FREQUENCY GHz readout is compared with the known test
frequency to find the amount of readout (or tuning) error. The 10 dB attenuator is necessary to reduce LO

emission from the spectrum analyzer to the frequency counter when using the sweep oscillator.

SPECTRUM
ANALYZER

SWEEP RF
OSCILLATOR PLUG-IN

FREQUENCY
COUNTER

0ooood . Q.
000 Do0

ooooog = =
ooooo 0 @

00= = DOOTnoo

_—0
e® RF oUTPUT |
CABLE ASSY
COMB INPUT 50 (RG-214/U)
GENERATOR |
F— SO
i ADAPTER
Eman I~ ——— o "
e o ! 10 dB CABLE ASSY
] ATTENUATOR (RG-214/U)
' IRECTLY
i, A A
ouwuwé '
ADAPTER : ] ADAPTER

FIGURE4-4. TUNINGACCURACY TEST SETUP

NOTE

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this

procedure.
EQUIPMENT

Comb Generator
Sweep Oscillator
RFPlug-In
Frequency Counter
Power Splitter
10-dB Attenuator
Cable Assembly, RG-214/U, with Type N Connectors(2 required)
Adapter, TypeN (f) to N (f)
Adapter, TypeN (m) to BNC (f) (2 required)

HP

.....................................................

HP 8620C

HP 86290B, Opt. HO8
HP5342A, Opt. 005

H P 11667A-C16
8491B, Opt. 010
HP 11500A
H P 1250-1472
H P 1250-0780
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PERFORMANCE TESTS

4-12. TUNING ACCURACY (Cont'd)

PROCEDURE:

48

Set spectrum anayzer controlsasfollows:

FREQUENCY BAND GHZ ... ittt it it et .01-3
TUNING oo e e e e 0.035 GHz
FREQSPAN/DIV - - vttt ettt et i i et e 200 kHz
RESOLUTIONBW ittt i a OPTIMUM, coupled (pushedin)
INPUT ATTEN oottt e e e e 10dB
REFERENCELEVEL «+ v vttt et iiieeeannnans —10dBm
REFLEVELFINE ... e e e 0
Amplitude Scale . ... e e 10dB/DIV
SWEEP TIME/DIV ... e et e e AUTO
SWEEPTRIGGER ...ttt s i i s e FREE RUN
T OFF
SIG IDEN T+ttt it i it i e e e e e OFF
BL LI P o e e OFF
VIDEOFILTER . e e e e OFF

Connect CAL OUTPUT signd of spectrumanayzer to INPUT 509. Adjust TUNING control to position
sgnd at center graticule line of display. Adjust FREQ CAL potentiometer for a FREQUENCY GHz
display of 0.035.

Connect comb generator to spectrum anayzer INPUT 502 asshown in Figure4-4,

Set comb generator controlsasfollows:

COMB GENERATOR —MHzZ .ot iii ettt et e e e 10MC
INTERPOLATIONAMPLITUDE =IMHZ ..ottt e OFF
OUTPUT AMPLITUDE ettt et ettt et et e et e e e Full clockwise

Adjust spectrum analyzer TUNING control to center 10-MHz comb tooth. FREQUENCY GHz readout
shouldindicate:

Min. Actual Max.

0.09 0.011
Set comb generator COMB FREQUENCY — MHz for 100 MHz comb. Set spectrum analyzer FREQ
SPAN/DIV to 1 MHz, and adjust TUNING control to position 1.5-GHz comb tooth at center graticule
lineof display. FREQUENCY GHz readout should indicate:

Min. Actua Max.

1.94 1.506

Connect sweep oscillator to spectrum andyzer INPUT 50Q asshownin Figure4-4.



MODEL 8559A

4-12. TUNING ACCURACY (Cont’d)

PERFORMANCE TESTS

NOTE

PERFORMANCETESTS

The 10 dB attenuator should be connected directly to the INPUT 502 of the
spectrum analyzer and the 11667A power splitter (no cable assembly should
be used between attenuator and analyzer or power splitter).

8. Adjust sweep oscillator for CW output at 3.000 GHz, as measured by frequency counter. Vary POWER
LEVEL control as required for accurate measurement. Adjust spectrum analyzer TUNING control to
center signal on display. FREQUENCY GHz readout should indicate;

Min.
2.90

Actual Max.

3.010

9. Using procedure of step 8, check spectrum analyzer tuning accuracy at remaining frequencieslisted in
Table 4-3. Indication on FREQUENCY GHz readout must fall within corresponding test limits at each

frequency.

NOTE

Use SIG IDENT to verify that spectrum analyzer is tuned to desired in-band
signal response whenever tuning error appears excessive.

TABLE4-3 TUNING ACCURACY MEASUREMENT

Spectrum Analyzer RF Source FREQUENCY GHz READOUT
FREQUENCY BAND Frequency Minimum Actual Maximum

{GHz)* (GHz)"" (GHz) (GHz) (GHz2)

0.01 0.009 - 0.011

0.01-3 15 1.494 - 1.506

30 2.990 - 3.010

6.1 6.083 - 6.117

6-9 75 7.480 - 7.520

9.0 8.977 - 9.023

31 3.089 3110

3-9 6.0 5.983 6.017

9.0 8.977 9.023

9.1 9.077 9.123

9-15 120 11971 12.029
15.0 14.965 15.035

6.1 6.083 - 6.117
6-15 105 10.474 10.526

15.0 14.965 15.035

12.1 12.071 [ 12.129

121-21 17.0 16.961 P 17.039

21.0 20.953 P 21.047

*nominal band limits
**frequency set to within £0.05%
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PERFORMANCE TESTS

4-13. RESIDUAL FM
SPECIFICATION:

Less than 2 kHz peak-to-peak for a time interval <0.1 second; less than 2 kHz peak-to-peak in a 180-series
display mainframewith 220/240 line voltage.

DESCRIPTION:

Thistest measuresthe inherent short-term instability (residual FM) of the LO system in the spectrum analyzer.
A stablesignal (supplied by acomb generator) is applied to the spectrum anayzer input and sl ope-detected with
thelinear portion of the 10-kHz bandwidthfilter in zero span (fixed-tuned receiver — see Figure 4-6). Variations
of the spectrum anayzer's LO frequency (residual FM) can be measured as an amplitude shift on the CRT
display (1 kHz= 0.7 major divisonwith LIN Amplitude Scale).

SPECTRUM
ANALYZER

COMB
GENERATOR

0®

o00@ Qe

INPUT 50 L ouTPUl

ADAPTER i ? ADAPTER

FIGURE4-5. RESIDUALFM TEST SETUP

EQUIPMENT:
COMD GENEIAEOr - -« v vt ettt e e et ettt et e e e H P 8406A
Adapter, TypeN (m) toBNC(f) 2required) . .......oovveiiniiiin. .. H P 1250-0780

PROCEDURE:

1. Set eguipment controlsasfollows:

Spectrum Analyzer:

FREQUENCY BAND GHZ ...ttt e i et eie e .01-3
TUNING - e e e e e e 3.000 GHz
FREQUENCY SPAN/DIV -+« vttt ettt ettt it 100kHz
RESOLUTIONBW ot e e 10 kHz
INPUT ATTEN - -« ottt ettt ettt et e e et e 30dB
REFERENCELEVEL - - oot vttt ettt e et et ettt e e e e e e —20dBm
REFLEVELFINE ..t e e e e e 0
AMPHEUE SCalE . - oottt e LIN
SWEEP TIME/DIV .. ittt e e e e AUTO
SWEEPTRIGGER . ..o e e FREE RUN
R I OFF
SIGIDENT ittt i it et st it i e ey OFF
BL LI P ottt e OFF
VIDEOFILTER o it e e e OFF

4-10



MODEL 8559A PERFORMANCETESTS

PERFORMANCE TESTS
4-13. RESIDUAL FM (Cont'd)
Comb Generator:
COMBFREQUENCY ~MHZ +:ttntutrutraritineanrnssasirinsansnssnsnninnns 100MC
INTERPOLATIONAMPLITUDE —1MHZ + v verrrnnrrnnrrnnrnassnsnsssnnnssnns OFF
OUTPUT AMPLITUDE +tttttttttantattassassassassasssssansassansnns Full clockwise

2. Connect OUTPUT of comb generator to spectrum analyzer INPUT 50Q as shownin Figure4-5.
NOTE

The 8559A is sensitive to vibration. Be sure spectrum analyzer is in a
vibration-free environment.

3. Adjust spectrum analyzer TUNING control to display 3.0 GHz signal produced by comb generator.
Adjust REFERENCE LEVEL and REF LEVEL FINE controlsto position peak of signal at top graticule
line.

4. Keep3.0GHz signal centered on CRT with TUNING control while reducing FREQ SPAN/DIYV to zero.

5. Set RESOLUTIONBW to 10kHz and SWEEP TIME/DIV t0 0.1 sec.

6. Slightly readjust spectrum analyzer FINE TUNING control until trace appears between fourth and
seventh graticule lines. Peak-to-peak variation of trace should not exceed 1.4 vertical division for each
horizontal divison (seeFigure4-7).

div
NOTE

For 2201240 line voltages, peak-to-peak variation of trace should not exceed
14 vertical divisions (2kHz) in a 180-series display mainframe.

L] _7;_/__\\ i

IREAVAY

L 4 1 T +
il
Ly 1 AMPLITUDE [ ] LA\
A \| | | VvARaTIONOF Pl TSMA e by AV
/ T \ —  IFSIGNAL
C il i\ L5 h TS ;
/ : \H i T .
b L 355 T = ]
-~ I | ; f
FREQUENCY VARIATION L 1 |
OF IF SIGNAL
FIGURE46. RESIDUAL FM TO AM CONVERSIONDISPLAY FIGURE4-7. RESIDUAL FMDISPLAY

41



PERFORMANCETESTS

PERFORMANCE TESTS

4-14. NOISE SIDEBANDS

SPECIFICATION:

MODEL 8559A

Noise sidebands are at least 70 dB below a CW signal, 30 kHz or more away from the signal with a 1 kHz

resol ution bandwidth and full videofiltering.

DESCRIPTION:

A stable 1.8 GHz CW signal isapplied at a — 20 dBm level to the spectrum analyzer and displayed on the CRT.

Theamplitudes of noise-associatedsidebands and unwanted responsesnear thesignal are measured.

SPECTRUM
ANALYZER

COMB
QENERATOR
N

INPUT $090 OUTPUT

ADAPTER H ADAPTER

FIGURE4-8. NOISESIDEBANDS TEST SETUP

EQUIPMENT:
L @003 4110 3@ 1551 -1 1 ) HP 8406A
Adapter, Type N (m) toBNC (f) (2reguired) ...ovvvvireiiiiiiiiniinnnnss H P 1250-0780
PROCEDURE:
1. Set equipment controlsasfollows:
Spectrum Analyzer:
FREQUENCY BAND GHZ ......iiiiiiiiiiiiiiiiiiiaiiinnninnnnnnnnnnnnnns 01-3
TUNING oo e e e e e 1.8 GHz
FREQ SPAN/DIV ... iiiiitiiiiiiiiieeeeaeasansnnnnannnnsnnnnannnnnsnnsnnnnnns 1 MHz
RESOLUTION BW .. ei et e et et e et et e 30kHz, uncoupled
INPUT ATTEN ... et e ettt ettt et et it iaeanens 0dB
REFERENCELEVEL .« .uvtiit ittt iiiiii i ansaninnnnnsnnennnns —20dBm
REFLEVELFINE .. e e et et i ae e 0
Amplitude Scale . ... ... e e e 10dB/DIV
SWEEP TIME/DIV ..ttt stssssasssssssasssssnnsssnnns AUTO
SWEEPTRIGGER ..ttt s s i s s s sssssnnnennnaneensnss FREE RUN
A LT IR e e OFF
SIG IDENT ottt it ettt et e e e e e OFF
B L C LI P et e e e OFF
VIDEOFILTER ottt e et e e e e eeeas OFF
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PERFORMANCE TESTS
4-14. NOISE SIDEBANDS(Cont'd)
Comb Generator:
COMB FREQUENCY —MHZ =+ +tnrrrenranenranenranenransnsnaenreneneenens 100 MC
INTERPOLATIONAMPLITUDE —IMHZ «+ttttrtrtnrennrnnrennennrsnnennesnns OFF
OUTPUT AMPLITUDE «+tttteettsnnnnnnnassrreeessssnsssnssssrrnnnns Full clockwise

2. Connect equipmentasshownin Figure4-8.
3. Adjust TUNING control tolocate 1.8-GHz combtooth on CRT.

4. Adjust REFERENCE LEVEL and REF LEVEL FINE controlsto position peak of 1.8-GHz signal at top
graticuleline.

5. Decrease FREQ SPAN/DIV to 20 kHz and RESOLUTION BW to 1 kHz. Adjust TUNING as necessary
to keepsignal centered.

6. Position signa at center of display. Set VIDEO FILTER control fully clockwise (not in MAX detent
position). Measure noise sidebands existing more than 1.5 divisions (30 kHz) from 1.8-GHz signal. Noise
sidebandsshould be morethan 70 dB (7 divisions) down from top graticuleline.

div. down
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PERFORMANCE TESTS

4-15. RESOLUTION BANDWIDTH ACCURACY

SPECIFICATION:

Individual resolution bandwidth 3-dB pointsarecalibrated to + 15% ( + 30% for 3 MHz bandwidth).

DESCRIPTION:
Resolution bandwidth accuracy is measured in the linear mode to eliminate log amplifier errors. Since signd
leve at the 3-dB points (half-power points) is related to peak signal level by avoltageratio of 0.707:1.0, a peak
level of 7.1 vertical divisionson the spectrum analyzer display givesa half-power level of 5 vertical divisions:
0.707 (voltageratio) = X div/7.1 div
X div = (7.1)(0.707)
=5div

In the30-, 10-, 3-, and I-kHz bandwidths, a21.4 MHzsignal (final IF) isinjected directly into Bandwidth Filter
No. 1 Assembly A11 to providethe stability required for measurement of narrow resol ution bandwidths.

SPECTRUM
ANALYZER

SIGNAL GENERATOR

‘E@c,@o@o@ @";l‘ g

RF OUTPUT INPUT

ADAPTER T ADAPTER
L

FIGURE4-9. RESOLUTIONBANDWIDTHACCURACY TEST SETUP,3 MHz TO 100kHz

EQUIPMENT:
SigNal GENEIGIOr « .+« e vt v et ettt e e H P 8640B
Extender Cable Assembly ...t H P 5060-0303
Adapter, TypeN (m)toBNC (f) 2required) ........coiiiiiiiiiiiiinn H P 1250-0780
Adapter, Type SMB(f) tOBNC (f) ... vvviiiii i H P 1250-1236

4-14
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PERFORMANCETESTS

PERFORMANCE TESTS

4-15. RESOLUTIONBANDWIDTH ACCURACY (Cont’d)

PROCEDURE:

| WARNING !

Part of this test must be performed with power supplied to the instrument
and with protective covers removed. The test should be performed only by
sewice-trainedpersonnelwho are aware of the hazards involved.

1. Set equipment controlsasfollows:

SpectrumAnalyzer:
FREQUENCY BAND GHZ ...ttt ittt e e .01-3
TUNING oottt et e e e e 0.035 GHz
FREQ SPAN/ DIV i it ta it st aaa s aaaa s annasnnnnasnnnns 0
RESOLUTIONBW .ottt iiiie e siassate s sannnessansnesannnnessnnns 3 MHz
INPUTATTEN ottt e ettt e e e e 10dB
REFERENCELEVEL ...ttt ittt e e eai e eaaeanans 0dBm
REFLEVELFINE ..\ttt e e ettt 0
Amp| e R T LIN
SWEEP TIME/DIV . i i e it i e i AUTO
SWEEPTRIGGER . .ot ittt i i it nsia e ainn e aannnnes FREE RUN
AT o e OFF
LT 1) =N i S OFF
2 I I OFF
VIDEOFILTER .. e e OFF
Signa Generator:
COUNTERMODE ...ttt et et INT, EXPAND X10
N OFF
BV e OFF
FREQUENCY TUNE . ... i e 35 MHz
R o e e e ON
OUTPUTLEVEL .. e e e e e e et 0dBm

2. Connect equipment asshownin Figure4-9.

3. Adjust spectrum analyzer TUNING control to locate peak of 35-MHz signal on CRT. Reduce signa
generator output if necessary.

NOTE

If necessary, select 10 dB/DIV to locate signal, then switch to LIN.

4. Adjust signal generator OUTPUT LEVEL to positiontraceat 7.1 divisionsabovegraticule baseline.
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PERFORMANCE TESTS
4-15. RESOLUTIONBANDWIDTH ACCURACY (Cont'd)

5. Tunesignal generator frequency until trace drops to 5 divisions above graticule baseline. Record signa
generator frequency.

MHz

6. Tunesignal generator frequency in direction opposite to that of step 5 until trace peaks (7.1 divisionsabove
graticule basdline) and then drops to 5 divisions above graticule baseline. Record signal generator fre-

quency.

MHz
NOTE

The bandwidths recorded in this performance test are required for calcula-
tionsin 4-16 Resolution Bandwidth Selectivity performancetest.

7. Calculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in
steps5and 6).

Min. Actua Max.

2.0 - 3.90 MHz

8. Sdect ALT IF (switch pushed in), leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz and
repeat steps 3through 7.

Min. Actual Max.

2.0 - 3.90MHz

9. Return ALT IFswitchto OFF position. Set RESOLUTION BW to 1 MHz, leaving FREQ SPAN/DIV set
t0 0. Set signal generator to 35 MHz and repeat steps 3 through 7.

Min. Actual Max.

850 1150kHz

10. Set RESOLUTION BW to 300 kHz, leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz
and repeat steps 3through 7.

Min. Actual Max.

255 345kHz

11. Set RESOLUTION BW to 100 kHz, leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz
and repeat steps 3 through 7.

Min. Actual Max.

85 - 115 kHz
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PERFORMANCE TESTS

4-15. RESOLUTION BANDWIDTHACCURACY (Cont’d)

D ISPLAY

SIGNAL GENERATOR

cliece

[ ADAPTER
EXTENDER is@eo
CABLE HH H [XTTE) ADAPTER
ASSEMBLY ° @é i oD
5 9
lot

FIGURE4-10. RESOLUTION BANDWIDTHACCURACY TEST SETUP,30kHz TO 1kHz

WARNING I
|

In the following procedure, the plug-in must be removed from the display
mainframe and connected through the extender cable assembly. Be very
careful; the energy at some points in the instrument will, if contacted, cause
personal injury. This test should be performed only by a skilled person who
knows the hazard involved.

12. Set equipment controlsasfollows:

Spectrum Analyzer:
FREQUENCY BAND GHZ ... ... . ittt ittt eiiiinaenes .01-3
TUNING ..ottt iet ittt saneannens >0.010 GHz
FREQ SPAN/DIV ..t iiiiiiiiitntanaratansanasasasnssssssasnssnsnsnsarnnnns OkHz
RESOLUTIONBW e iiiei et tiai it ieaniiieeeeanannnas 30kHz
INPUT AT TEN ..ttt ettt ettt ittt ittt sttt taeanerseaanans 10dB
REFERENCELEVEL .. vvuti it iiiii it rnnsinannse s nnnnnnnnns 0dBm
REFLEVELFINE ...ttt ittt ittt ettt ettt ia s 0
Amplitude Scale . ... ...t i i i e it ittt e LIN
SWEEP TIME/DIV ...ttt eiiiniasnsnannnes AUTO
SWEEPTRIGGER ... . ittt i it e et e et aaes FREE RUN
2 T I 1 PO OFF
G IDENT t e eetessnnnnnsssssnnnnnsessssannsssssssnnsssssssnnnnsesssnnnnns OFF
2 I 1 PP OFF
VIDEOFILTER ..ottt ittt ettt iaaiaiiianannns OFF
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4-15.

13.

14.

15.

16.

17.

18.

418

PERFORMANCE TESTS

RESOLUTION BANDWIDTH ACCURACY (Cont'd)
Signal Generator:
COUNTERMODE ...ttt iiiii s saine e aannns INT, EXPAND X10
A e e e e e OFF
e OFF
FREQUENCYTUNE ..ot i e i r e aarnaeeaaneens 21.4MHz
S ON
OUTPUTLEVEL ottt i i s i nan e nnnnnns = —3dBm

Connect equipment as shownin Figure4-10.
NOTE

For early instruments that do not feature A1643, a 21.4-MHz signal can be
injected directly into the 300-MHz output (A10J1) of Third Converter Assem-
bly A10. Set the signal generator OUTPUT LEVEL to 0 dBm and use the
spectrum analyzer REFERENCE LEVEL and REF LEVEL FINE controls in
step 14 (= — 40 dBm) to position the trace at 7.1 divisions above the graticule
baseline.

Adjust signa generator frequency until spectrum analyzer traceisat peak. Set signal generator OUTPUT
LEVEL to position trace at 7.1 divisions above graticule basdine. Set COUNTER MODE to EXPAND
X100 (most significant digit will overflow).

Tune signa generator frequency until trace drops to 5 divisions above graticule basdine. Record signd
generator frequency.

MHz

Tune signal generator frequency in direction oppositeto that of step 15 until trace peaks (7.1 divisions
above graticule baseline) and then drops to 5 divisions above graticule basdine. Record signal generator

frequency.
MHz

Cadlculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in
steps 15 and 16).

Min. Actual Max.

250kHz ________ 3450kHz
Set RESOLUTION BW to 10 kHz, leaving FREQ SPAN/DIV set t0 0. Repeat steps14through 17.

Min. Actual Max.

80kHz ___ 11.50kHz
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PERFORMANCE TESTS
4-15. RESOLUTIONBANDWIDTH ACCURACY (Cont'd)

19, Set RESOLUTION BW to3kHz, leaving FREQ SPAN/DIV set t0 0. Repeat steps 14 through 17.
Min. Actual Max.
25kHz 3.45kHz
20. Set RESOLUTION BWto1lkHz, leavingFREQ SPAN/DIV set to 0. Repeat steps 14 through 17.
Min. Actual Max.
0.5kHz 1.15kHz

21. Leavesignal generator connected to A16J3 if continuing on with next performancetest.

4-19
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4-16.

PERFORMANCE TESTS

RESOLUTION BANDWIDTHSELECTIVITY

SPECIFICATION:

60-dB/3-dB resolution bandwidthratio: <15:1

DESCRIPTION:

The 60-dB bandwidth is measured for all resolution bandwidths. The 60- to 3-dB resolution bandwidth ratio
(shape factor) isthen computed for each bandwidth by dividing the 3-dB value (from the Resolution Bandwidth
Accuracy test) into the 60-dB value.

In the 30-, 10-, 3-, and 1-kHz bandwidths, a 21.4-MHz signal (final IF) isinjected into Bandwidth Filter No. 1
Assembly A11 to providethe stability required for the measurement of narrow resolution bandwidths.

DISPLAY

SIGNAL GENERATOR

PEEEQ @

o RF OUTPUT

[ ]
txd
L]
=
-
=
|l

ADAPTER
EXTENDER i2@eo
CABLE ie @ s laigda ADAPTER
. ASSEMBLY i o> -’:'; : in-u_.
@,
©:

FIGURE 4-11. RESOLUTION BANDWIDTH SELECTIVITY TEST SETUP, 1 kHz TO 30 kHz

WARNING I

In the following procedure, the plug-in must be removed from the display
mainframe and connected through the extender cable assembly. Be very
careful; the energy at some points in the instrument will, if contacted, cause
personal injury. This test should be performed only by a skilled person who
knows the hazard involved.

EQUIPMENT:
Signal GeNErator . . ... ..ottt e e HP 8640B
Extender Cable Assembly . ... o e e H P 5060-0303
Adapter, SMB (f) tOBNC (F) © .o\ e et H P 1250-1236
Adapter, Type N(m)toBNC (f) (2required) . ... ..., H P 1250-0780
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PERFORMANCE TESTS

4-16. RESOLUTIONBANDWIDTH SELECTIVITY (Cont'd)
PROCEDURE:

1. Setequipment controlsasfollows:

Spectrum Anayzer:
FREQUENCY BANDGHzZ . ... i i .01-3
TUNING L. e e e e e >0.010 GHz
FREQ SPAN/DIV ..ot e e 0
RESOLUTIONBW .ottt e e 1 kHz
INPUT AT TEN .. e 10dB
REFERENCELEVEL . ... e e et e 0dBm
REFLEVELFINE . .. e 0
Amplitude Scale ....... ... . e e 10dB/DIV
SWEEP TIME/ DIV . e e e e AUTO
SWEEPTRIGGER. . . ..o e e e FREE RUN
ALTIF o OFF
SIG D ENT ittt e e e e e e e OFF
B C L P oottt e OFF
VIDEOFILTER ..ot e e e e 12 o'clock

COUNTERMODE ... ... INT, EXPAND X10
AM OFF
T e OFF
FREQUENCY TUNE ... e et e e 21.4MHz
R o e ON
OUTPUTLEVEL ..ttt e =—-3dBm

2. Connect equipment asshownin Figure4-11.

NOTE
For early instruments that do not feature A16J3, a 321.4 MHz, —25 dBm
signal can be injected directly into the input of Third Converter Assembly

Al0at blue cable A10WA1. Set signal generator COUNTER MODE to EXPAND
X100 (most significant digit will overflow).

3. Adjust signa generator frequency until spectrum andyzer traceis at peak. Put signd generator OUTPUT
LEVEL to positiontraceat top graticuleline.

4. Tunesigna generator until trace drops to 2 divisons above graticule baseline. Record signa generator
frequency.

MHz
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PERFORMANCE TESTS

4-16. RESOLUTIONBANDWIDTH SELECTIVITY (Cont'd)

10.

11

422

Tunesignal generator in direction oppositeto that of step 4 until trace peaks (top graticuleline) and then
dropsto 2 divisions abovegraticule baseline. Record signal generator frequency.

MHz

Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in
steps4and 5).

kHz
Set RESOLUTION BW to 3kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6.

kHz
Set RESOLUTION BW to 10 kHz, leaving FREQ SPAN/DIV st t0 0. Repest steps 3through 6.

kHz
Set RESOLUTION BW to 30 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6.

kHz

Disconnect signal generator from A16J3. Set thedisplay's LINE power to OFF and remove extender cable
assembly. Install plug-inin mainframeand set LINE power to ON.

Set equipment controlsasfollows:

SpectrumAnalyzer:
FREQUENCY BAND GHZ ... .ciiiiiiii i e e e 01-3
LI L 0.035 GHz
FREQ SPAN/DIV . .\ttt ittt ettt et et et et iaiae e 0
RESOLUTIONBW 4ttt ittt i iin e asannnnsessnnnnnsnssssnnnnnnns 100 kHz
INPUT ATTEN .. i e et e et e e e et 10dB
REFERENCELEVEL . ...ttt 0dBm
REFLEVELFINE ..o i e e e e 0
Amplitude Scale . ... ... e e e 10dB/DIV
SWEEP TIME/DIV ...ttt ettt e eeeeians AUTO
SWEEPTRIGGER ..ottt ie it iii i nnnnnnnnnannnnns FREE RUN
N I 1 P OFF
SIG IDENT ettt ittt e it s s s a s OFF
BL C LI P ottt e e e e OFF
VIDEOFILTER ..ttt et ettt e e e e e et et e s 12 o’clock
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4-16.

12.

13.

14.

15.

16.

17.

PERFORMANCE TESTS

RESOLUTION BANDWIDTH SELECTIVITY (Cont’d)

Signd Generator:

COUNTERMODE . ... .o e INT, EXPAND X10
AM OFF
PP OFF
FREQUENCYTUNE ... i e e e e 35 MH:z
R o e e ON
OUTPUTLEVEL ..ot e e 0dBm

Connect equipment asshownin Figure4-12.

SPECTRUM
ANALYZER

SIGNAL GENERATOR

ooR@ Qe
L s e e |
RF OUTPUT INPUT

ADAPTER ADAPTER

FIGURE412. RESOLUTIONBANDWIDTHSELECTIVITYTESTSETUP, 100 kHz TO 3 MHz

Adjust spectrum analyzer TUNING to locate peak of 35-MHz signal on CRT. Reduce signd generator
output if necessary.

Adjust sgna generator OUTPUT LEVEL to positiontraceat top graticuleline.

Tune signal generator frequency until trace drops to 2 divisions above graticule basdine. Record signal
generator frequency.

MHz

Tunesigna generator frequency in direction oppositeto that of step 16 until trace peaks (top graticuleline)
and then dropsto 2 divisionsabovegraticulebasdline. Record signa generator frequency.

MHz

Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in
steps 16 and 17).

— kHz
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4-16.

18.

19.

20.

21.

22,
23,

24.

PERFORMANCE TESTS

RESOLUTIONBANDWIDTHSELECTIVITY(Cont'd)

Set RESOLUTION BW to 300 kHz, leaving FREQ SPAN/DIYV set t00. Repesat steps 14 through 18.
kHz
Set RESOLUTION BW to 1 MHz, leaving FREQ SPAN/DIV st to 0. Repeat steps 14 through 18.
MHz

Select ALT IF (switch pushed in). Set RESOLUTION BW to 3 MHz, leaving FREQ SPAN/DIV &t t0 0.
Repeat steps 14 through 18.

MHz

Return ALT I F switch to OFF position. With RESOLUTION BW till in 3 MHz and FREQ SPAN/DIV
set to 0, repeat steps 14 through 18.

MHz
In Table4-4, record 3-dB bandwidths computed in 4-15 Resol ution Bandwidth Accuracy test.
In Table4-4, record 60-dB bandwidthsrecordedin this procedure.
For each resolution bandwidth, divide 60-dB bandwidth by 3-dB bandwidth to obtain Resolution Band-
width Ratio. Each ratio should belessthan 15:1.

TABLE44. RESOLUTIONBANDWIDTH SELECTIVITY

RESOLUTION Actual Actual Resolution Bandwidth
BW Setting 3dB BW 60dB BW Ratio (60 dB/3 dB BW)

3 MHz
3MHz (ALT IF)

1 MHz

300kHz

100kHz

30kHz

10 kHz

3kHz

1 kHz
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PERFORMANCE TESTS

417. AVERAGE NOISE LEVEL

SPECIFICATION:

The maximum average noiseleve for each frequency band, with 1 kHz resolution bandwidth and 0 dB attenua-
tion, isgivenin Table4-5.

DESCRIPTION:

Theaveragenoiseleved of the spectrumanalyzer is checked by observing the average noise power leved displayed
on the CRT when noinput signa isapplied to theinstrument.

~111 dBm LIMIT

AVERAGE NOISE
POWER LEVEL

FIGURE 4-13. AVERAGE NOISE LEVEL MEASUREMENT, .01 - 3GHz

EQUIPMENT:
VariablePersistence/Storage Display . . ..ot e e HP181T/TR
10 1= 1111127 1 o 1 HP 909A, Opt. 012

NOTE

The HP 853A Spectrum Analyzer Display may be substituted for the HP
181T/TR in this procedure.

NOTE

This test can be performed with no input termination if INPUT ATTEN is set
to 20 dB. Note that the input attenuation must then be taken into consider-
ation in establishing the equivalent REFERENCE LEVEL control setting for
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB

INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of —60 dBm
with 0 dB INPUT ATTEN.
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4-17.

PERFORMANCE TESTS

AVERAGE NOISE LEVEL (Cont'd)

PROCEDURE:

1

10.

426

Set spectrum analyzer controlsasfollows:

FREQUENCY BAND GHZ ...ttt .01-3
TUNING oo e e e 0.010 GHz
FREQ SPAN/DIV . -« « ettt ettt et e e e e e e e e e e F
RESOLUTIONBW - - v vttt ettt e e e 3MHz, uncoupled
INPUTATTEN L.ttt ittt i it i s i s aaaenans 0dB
[ = = N[ = V4 = - 60dBm
REFLEVEL FINE -ttt ittt ittt ii et eine ey 0
Amplitude Scale . ... .iviiiiii i it et a e e e a s 10dB/DIV
SWEEP TIME/DIV ..o e e e AUTO
SWEEPTRIGGER .. ..o e e e e FREE RUN
I OFF
SIG IDENT +ttt v eee vttt ittt et ettt e e e, OFF
2 O I =T A OFF
VIDEOFILTER -+ttt ettt ettt ittt it Full CW (not in detent)

With FREQ SPAN/DIV st to F, set VIDEO FILTER fully clockwise, but not in detent. Adjust TUNING
to position marker at frequency wheredisplayedaveragenoiselevel ishighest.

NOTE

Do not tune marker beyond specified band edge.

Sat VIDEO FILTERto detent and FREQ SPAN/DIV t0 0.

Set RESOLUTIONBW to 1 kHz.

Measureaveragenoiseleve displayedon CRT (seeFigure4-13) and record resultsin Table4-5.
Set FREQUENCY BAND GHz to 6 — 9 and repeat steps 2 through 5.

Set FREQUENCY BAND GHz to 3— 9 and repeat steps2 through 5.

Set FREQUENCY BAND GHz to 9- 15and repeat steps 2 through 5.

Set FREQUENCY BAND GHz to6-— 15 and repeat steps?2 through 5.

Set FREQUENCY BAND GHz to 12.1-21 and repesat steps 2 through 5 for the frequency range of
12.1-18.0 GHz.
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PERFORMANCE TESTS

4-17. AVERAGENOISELEVEL (Cont'd)

11. Repeat geps2through S for thefrequency rangeof 18.0— 21.0GHz.

NOTE

Do not tune above 18.0 GHz for this step.

12. Repesat entireprocedurewith ALT IF on.

TABLE45. AVERAGENOISELEVEL

PERFORMANCETESTS

FREQUENCY Specified Frequency Range (GHz) Average Noise Level
BAND GHz

Setting Reg. IF ALTIF Maximum Actual (Reg. IF) | Actual (ALTIF)
01-3 0.010-3.060 0.025-3.060 —111dBm = dBm | — dBm
6-9 6.035-9.060 6.020-9.060 —108 dBm = dBm | - dBm

3-9 3.033-9.120 3.048-9.120 —103 dBm ¥ dBm — dBm
9-15 9.058-15.120 9.043-15.120 —98 dBm — dBm = dBm
6-15 6.055-15.180 6.070-15.180 —93 dBm - dBm = dBm
12.1-21 12.080-18.000 12.065-18.000 —92 dBm - dBm | — dBm
12.1-21 18.000-21.000 18.000-21.000 —90 dBm - dBm - dBm
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PERFORMANCE TESTS

4-18. RESIDUAL RESPONSES

SPECIFICATION:

Residual responsesarelessthan — 90 dBm (0.01 — 3.06 GHz) with 0 dB input attenuation and no signal present
at input. They arelessthan — 90dBm (0.025 — 3.06 GHz) with ALT | F selected.

DESCRIPTION:

Signals present on the display without an input signal applied to the spectrum analyzer are residual responses.
The O - 3 GHz frequency band ischecked for residua responsesgreater than — 90 dBm.

EQUIPMENT:
VariablePersistence/Storage Display . ... .. v i iie i e HP181T/TR
50Q Termination, TYPEN (M) . oo vt i e eiiiae e aan HP 909A, Opt. 012

NOTE

The HP 853A Spectrum Analyzer Display may be substituted for the HP
181T/TR in this procedure.

NOTE

This test can be performed with no input termination if INPUT ATTEN is set
to 20 dB. Note that the input attenuation must then be taken into consider-
ation in establishing the equivalent REFERENCE LEVEL control setting for
the measurement. A REFERENCE LEVEL setting of —40dBm with 20 dB
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of —60 dBm
with0dB INPUT ATTEN.

PROCEDURE:

1. Sat spectrumanayzer controlsasfollows:

FREQUENCY BAND GHzZ ..ottt it e .01-3
TUNING o e e e e e et e e e e e e 0.050 GHz
FREQ SPAN/ DIV L e e 10 MHz
RESOLUTION BW .t i e e e e e et et et e e e 1 MHz, uncoupled
INPUT AT TEN .ottt e et e e e et e e e e et 0dB
REFERENCELEVEL ..\t e e e e e i —60dBm
REFLEVELFINE .. e e e e e e e et e e 0
AmplitudeScale . ... 10dB/DIV
SWEEP TIME/ DIV . e et e e e i i e e AUTO
SWEEPTRIGGER . . ..o e e e e e e FREE RUN
A LTI o e e e e e e e OFF
SIGIDENT ot e e e OFF
B C L P ottt e e OFF
VIDEOFILTER . .ttt e e e e e e e e e e e 12 o’clock

428



MODEL 8559A PERFORMANCE TESTS

PERFORMANCE TESTS

4-18. RESIDUAL RESPONSES (Cont'd)

2. TerminateINPUT 502 connector with 50-ohm termination.

3. Adjust TUNING control to position LO feedthroughsignal on leftmost vertical graticuleline.

4. Set RESOLUTION BW control to 10 kHz, leaving FREQ SPAN/DIV set to 10 MHz. Adjust BL CLIP
control clockwise until just the peaks of the noise are displayed. Set the SWEEP TRIGGER control to
SINGLE and display PERSISTENCE control to MAX.

5. Set display to WRITE and momentarily press ERASE. Turn SWEEP TRIGGER control clockwiseto
trigger a single sweep, adjusting BL CLIP and display INTENSITY controls until just the peaks of the
noiseare displayed. PressERA SE and trigger another sweep.

6. Set display to VIEW and check for residual responses greater than —90 dBm. Record frequency and
amplitudeof residua responsewith thegreatest amplitude.

GHz
dBm
NOTE
Residual responses are often visible within 10 MHz of the HP 8559A LO
feedthrough signal (25 MHz with ALT IF selected). These residual responses

are not within the instrument's specified frequency range and should be
excluded from considerationin this performancetest.

7. Increase TUNING control setting in 100-MHz increments and use procedure of steps5— 7 to check for
residual responsesfrom 10 MHzt0 3.060 GHz (25 MHz — 3.060 GHz with ALT | F selected).
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE
SPECIFICATION:

Frequency response measured with 0 or 10 dB of input attenuation includesinput attenuator flatness, mixer
flatness, and band-to-bandamplitude variation. Table4-6 showsthe frequency responsespecifications.

TABLE46. FREQUENCYRESPONSESPECIFICATIONS

Frequency Response
FREQUENCY BAND (GHz) (EdB ngimlfm)
.01-3 1.0
6-9 10
3-9 1.5
9-15 1.8
6—-15 2.1
12.1-18.0 23
18.0-21.0 30

DESCRIPTION:

Frequency response is checked in each frequency band. With the spectrum analyzer et to full sweep, an RF
input signd is very dowly swept across the entire frequency band. The resulting display is a seriesof narrow
signalsthat vary in height acrossthe CRT. Since the RF sourceis leveled and held flat across each frequency
band, variations in amplitude on the display represent variationsin the frequency response of the spectrum
andyzer. Leveling within reasonable limits becomesdifficult from 18 GHz to 21 GHz, so the RF output at the
power splitter ischaracterizedand compensated for when making the measurementof thisfrequency range.

RF RF
SPECTRUM - i
ANALYZER weep  PLUG-IN PLUG-IN
OSCILLATOR 2.4 @GHz) 21 GHz)
POWER
METER
]
RF
ouTPUT
O

ADAPTER

28 d CABLE TEST
ATTENUATOR ARRY CARLE

: ADAPTER

INPUT 50

POWER
SENSOR

ADAPTER POWER
SPLITTER
(CONNECTS
DIRECTLY
TO 20 dB
ATTENUATOR!

ADAPTER

CRYSTAL
DETECTOR

FIGURE4-14.  FREQUENCY RESPONSE TEST SETUP
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PERFORMANCETESTS

PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont’d)

NOTE

The HP 853A Spectrum Analyzer Display is not recommended for usein this
procedure.

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure, if necessary.

EQUIPMENT:
VariablePersistence/Storage Digplay .. ..oovvviiiiiiiiiiiiieiiiiiiiann, HP 181T/TR
S Y= < oY @ = o] 1 = (o HP 8620C
ol e T HP 86222A
el 17 HP 86290B-H08
0 Y= 1Y/ = = HP435A/B
POWEr SENSOr + vt i ittt it i i i s saiaaa s HP 8485A
Power Splitter « oottt i i i i i e HP 11667A, Opt. C16
= U= 10 G20 o | = HP 8491B, Opt. 020
Crystal DeteCtOr . ..ottt e e e e e HP 33330C
Adapter, TypeN (M) to SMA (f) (2required) - - e e v v v v i iiiii i HP 1250-1250
Adapter, TYPEN (F))TOSMA() v vviieiiii ittt i e HP1250-1745
Adapter, TYPeEN (M) TON (M) v verr vttt iai s nia s aaanenas HP1250-0778
Test Cable, SMC (M)TOBNC (M)« ovvvinniiii it iiai it naaanans H P 11592-60001
Cable Assambly, SMA (M) TOSMA (M) + v viernervniiin e rnnansrerrnnnas HP8120-1578

PROCEDURE:

1. Set equipment controlsasfollows:

Spectrum Analyzer:
FREQUENCY BAND GHZ ......coiiiiiiiiiiit ittt i e it enans .01-3
TUNING . e e e e e 0.000 GHz
FREQ SPAN/ DIV . e e e e e 10 MHz
RESOLUTIONBW vttt e et ettt ettt eas 300 kHz, coupled
INPUT ATTEN .. et e e e ettt e 0dB
REFERENCELEVEL . . ..o e e —20dBm
REFLEVELFINE ..ttt ittt iessnaasaansssssseneannnnnnnsnnnnnsnssns -4
Amplitude Scale .. ... ot e e e e e 10dB/DIV
SWEEP TIME/DIV ... e AUTO
SWEEPTRIGGER . ..ottt e e FREE RUN
A LTI o e e e e OFF
SIGIDENT . OFF
BL C LI P ottt e e OFF
VIDEOFILTER ..ottt e e et et e Full CW (not in detent)
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont'd)

Sweep Ocillator:

CW FTEOUBNCY « .« vttt it itac i eastasacoroeanennansecsnnannnnsresons 0.100 GHz
MARKERS ........oo. . o s i A S i i snass v v v s nnnsens OFF
SWEEPMODE ......... .. cessseavamives s s ibaiee v sas siaes - AUTO(or TIME)
SWEEPTRIGGER ... ... . comsusmmmemsmems e e se sl sesmassie oo enoonann EXT
SWEEP-TIME-SEC . ... ... e s s s s s g@ia il o v oo oo eer o 100
REOFF-ON . oo i imm im0 6 AR5 1 0 v » n e v o s w e OFF
ALCSNITEN . ... e o e e e e TR SR RSV R ATRL .+ o o o v e o a o o s EXT
POWERLEVEL ..ttt ettt e et e e ieii i e e eaaeinaenns Midrange
RFBLANKING (R8N Panal) . .« .voivt e ettt it e e et e et e et et ettt iee e ON

FM-NORM-PL(Rear Panel) . ......oviiii ittt et et eiieiiinaanees NORM

1KHZSQWAVE (R Panel) ..o vt iiiiii i ittt i e i e et i e i nnnnns OFF

2. Center LO feedthroughsignal on CRT with spectrum analyzer TUNING control. Adjust FREQ CAL for
aFREQUENCY GHz readout of 0.000.

FIGURE4-15. TYPICAL FREQUENCY RESPONSE FOR .01 TO 24 GHz

3. Usng 0.01-24 GHz sweep osctillator plug-in, connect equipment as shown in Figure 4-14. Connect
output of power splitter, through 20-dB attenuator, to spectrum analyzer input. Turn sweep oscillator RF
power ON and adjust ALC GAIN control for leveled output indication.

NOTE

Use maximum possible ALC GAIN to avoid leveling errors during swept
measurements.
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4-19.

10.

11.

13.

PERFORMANCE TESTS

FREQUENCY RESPONSE (Cont'd)

Adjust spectrumanalyzer TUNING control for a FREQUENCY GHz readout of 0.100. Set sweep oscilla-
tor to CW with frequency of 100 MHz and use CW control to center signal on spectrum analyzer display.

Calibrateand zero power sensor and meter. Disconnect power splitter from 20-dB attenuator and connect
to power sensor. Adjust sweep oscillator POWER LEVEL control for a power meter indication of — 8
dBm.

Connect output of power splitter through 20-dB attenuator directly (do not use cable) to spectrum analyzer
input. Sdect AmplitudeScale setting of 1 dB/D1V, and adjust REF LEVEL FINE control as necessary to
place peak of 100 MHz signd at center horizontal graticulelineof spectrum analyzer display.

Adjust spectrum anayzer TUNING control for a FREQUENCY GHz readout of 0.060. Adjust sveep
oscillator CW control for B0 MHz signal, centered on spectrum anayzer display.

Set sweep oscillator AF control for 100 MHz sweep. Adjust spectrum analyzer display PERSISTENCE
control fully clockwise. Adjust sweep oscillator SWEEP TIME vernier for dow sweep (30 seconds or
longer) and trigger a sweep. Record greatest positive and greatest negativedeviation of signa peaks from
center horizonta graticuleline (10 MHzto 110 MHZ).

Maximum ________ divisons
Minimum_________divisons

Adjust spectrumanayzer TUNING control for a FREQUENCY GHz readout of 0.100. Set sweep oscilla-
tor to CW with frequency of 100 MHz and use CW control to center signa on spectrum analyzer display.

Set spectrum analyzer FREQ SPAN/DIV control to F (full band) and RESOLUTION BW control to 3
MHz. Adjust TUNING control fully clockwiseto position tuning marker at high end of sdlected frequency
band. Adjust REF LEVEL FINE control as necessary to place pesk of 100 MHz signal (near LO feed-
through signal) at center horizontal graticulelineof spectrum analyzer display.

Set sweep oscillator for FULL BAND (10 MHz to 2.4 GHz) and trigger a sweep. Record greatest positive
and greatest negativedeviation of signal peaksfrom center horizontal graticuleline (10 MHz to 2.4 GHz).
Record deviation of signal peak located at 8th vertical graticuleline (approximately 2.1 GHz).

Maximum_________divisons
Minimum_________divisons
8thgraticuleline_________ divisions

Remove 0.01 — 2.4 GHz RF Plug-in from sweep oscillator mainframe and replace with 2—- 22 GHz RF
Plug-in. Sdect band 4 (2.0 — 22 GHz) on H P 8620C sweep oscillator.

Set sweep oscillator to CW with frequency of 21 GHz and use CW control to position signal on 8th

vertical graticuleline of spectrum analyzer display. Adjust ALC GAIN control for leveled sweep oscillator
output and adjust POWER LEVEL control to placesigna pesk at sameamplitudemeasuredinstep 11.
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419. FREQUENCY RESPONSE (Cont'd)

NOTE

Use maximum possible ALC GAIN to avoid leveling errors during swept
measurements.

Do not adjust spectrum analyzer REF LEVEL FINE control or sweep oscilla-
tor POWER LEVEL control during the remaining steps of this performance
test.

14. Adjust spectrum analyzer TUNING control fully counterclockwiseto position tuning marker at low end

15.

16.

434

of selected frequency band. Set sweep oscillator CW control to 25 GHz and AF control for 1 GHz sweep.
Trigger a sweep, and record greatest positive and greatest negative deviation of signal peaks from center
horizontal graticuleline (2 GHz to 3 GHz).

Maximum_________divisions
Minimum_________divisions

NOTE

It is normal for the HP 8559A to exhibit baseline lift with an input signal at
approximately 3.0075 GHz(2.9925 with ALT IF selected). Adjust sweep oscil-
lator sweep range as necessary to avoid baseline lift during frequency
response measurements.

If frequency response appears out of specification near a band edge, use a
frequency counter with sweep oscillator in CW to ensure the frequency in
guestionis within the specified band.

Compare values recorded in steps 8, 11, and 14, and record overall greatest positive and greatest negative
deviation from center horizontal graticulelinefor entire .01 — 3 GHz frequency band. Frequency response
(deviationfrom center horizontal graticuleline) should not exceed +1.0 dB (1.0 division).

Maximum_—_____ divisions(.01 -3 GHz)
Minimum_—______ divisions(.01 - 3GHz)

Calculate mean deviation for .01 — 3 GHz frequency band using maximum and minimum val ues recorded
in step 15. (For example, a maximum of +0.5 and a minimum of —0.7 resultsin a mean deviation of
-0.1)

Maximum T Minimum o
Mean deviation = = divisons
2
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4.19.

PERFORMANCE TESTS

FREQUENCY RESPONSE (Cont’d)

FrequencyResponse, 3- 18 GHz

17.

18.

19.

NOTE

For the higher frequency bands, multiple responses may appear on spec-
trum analyzer display during frequency response measurement. Adjust
INTENSITY control as necessary for optimum display of in-band signal
peaks.

Select 6- 9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 7.5
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 3 GHz and trigger
a sweep. Adjust spectrum anayzer TUNING control clockwisesevera turnsto reposition tuning marker.
Trigger another sweep. Record greatest positive and greatest negativedeviation of signal peaks from center
horizontal graticuleline (neglect deviationscaused by tuning marker).

Maximum_______divisons
Minimum_______divisons
To calculate frequency response for 6—9 GHz frequency band, subtract mean deviation of step 16 from

maximum and minimum values recorded in step 17. Frequency response should not exceed 1.0 dB
(+1.0division).

Maximum________ divisons(6—9GHz)
Minimum divisons (6— 9 GHz)
Select 3—9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 6.0
GHz. Us=CW control to center signal on spectrum analyzer display. Set AF control for 6 GHz and trigger
a swveep. Adjust spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep.

Record greatest positive and greatest negative deviation of signa peaks from center horizontal graticule
line (neglect deviationscaused by tuning marker).

Maximum________divisons
Minimum_________divisons

Subtract mean deviation of step 16 from maximum and minimum vaues recorded in step 19. Frequency
responsefor 3 - 9 GHz frequency band should not exceed + 1.5dB (£ 1.5 divisions).

Maximum________ divisons(3—-9GHz)
Minimum________ divisions(3—9GHz)
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont'd)

21. Sdect 9- 15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 12.0
GHz. Use CW control to center signal on spectrum anayzer display. Trigger a 6 GHz sweep. Adjust
spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep. Record greatest
positive and greatest negativedeviation of signal peaksfrom center horizontal graticuleline (neglect devia-
tions caused by tuning marker).

Maximum _________divisions
Minimum_________divisions

22. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 21. Frequency
responsefor 9 — 15 GHz frequency band should not exceed + 1.8 dB (+ 1.8 divisions).

Maximum________ divisions(9- 15 GHz)
Minimum divisions(9- 15 GHz)

23. Sdect 6 15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 10.5
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 9 GHz and trigger
a sweep. Adjust spectrum analyzer TUNING control several turns to reposition tuning marker. Trigger
another sweep. Record greatest positiveand greatest negativedeviation of signal peaks from center hori-
zontal graticuleline (neglect deviations caused by tuning marker).

Maximum_________divisions
Minimum _—_____divisions

23. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 23. Frequency
responsefor 6 — 15 GHz frequency band should not exceed £2.1 dB (+2.1 divisions).

Maximum______ divisions(6— 15 GHz)
Minimum divisions(6— 15 GHz)

25. Select 12.1 — 21 GHz frequency band on spectrum analyzer and adjust TUNING control fully clockwise.
Set sweep oscillator to CW and frequency to 156 GHz. Set AF control for 6 GHz and trigger a sweep.
Record greatest positiveand greatest negative deviation of signa peaks from center horizontal graticule
line(12.1 GHz to 18 GHz).

Maximum_________divisions
Minimum ________divisions
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont'd)

26. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 25. Frequency
response for 12.1 — 18 GHz portion of 12.1 - 21 GHz frequency band should not exceed +2.3 dB (+2.3
divisions).

Maximum____ divisions(12.1 — 18 GHz)
Minimum divisions(12.1 — 18 GHz)

Frequency Response, 18 —- 21 GHz

27. Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Set sweep oscillator to
CW with frequency of 18.0 GHz and measure output at power splitter with power meter.

dBm

28. UseCW control to dowly tune sweep oscillator from 18 GHz to 21 GHz. Note all peak deviations from
reference power leve (recordedin step 27) and the frequenciesat which they occur. Record frequenciesand
power levelsin Table4-7.

29. Connect output of power splitter through 20-dB attenuator to spectrum analyzer input. Adjust spectrum
analyzer TUNING control counterclockwise severa turns. Use CW control to tune sweep oscillator to
frequenciesrecorded in step 28 and record deviation of signal peak from center horizontal graticuleline.

30. Set sweep oscillator to CW with frequency of 19.5 GHz. Set AF control for 3 GHz and trigger a sweep.
Note greatest positive and greatest negative deviation of signa peaks (18 GHz to 21 GHz). Use sweep
oscillator CW control to tune to points of greatest deviation. Record frequencies and deviations from
center horizontal graticulelinein Table4-7.

31. Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Use CW control to
tunesweep oscillator to frequenciesrecorded in step 30 and record power levelsin Table4-7.

32. Algebraicallysubtract reference power level recorded in step 27 from each power meter indicated recorded
in Table4-7. Record resultsin Power Deviation column (see example). Add corresponding deviation from
center horizontal graticule line to each power deviation and record resultsin Sum of Deviations column.
Subtract mean deviation of step 16 from each valuein Sum of Deviations column and record resultsin
Deviation from Mean column. Frequency response for 18 — 21 GHz portion of 12.1 — 21 GHz frequency
band should not exceed + 3.0 dB (+ 3divisions).
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419. FREQUENCY RESPONSE (Cont'd)
TABLE 4-7. CORRECTING FOR FREQUENCY RESPONSE OF SIGNAL SOURCE

Deviation from e
Frequency Plov(;/ger Meter P(.)W?r " Center Graticule Sum .Of Deviation
(GHz) n( l;(:Braltl;)n De\(/lIaBt;on Line (divisions Deviations from Mean

m or dB) (dB) (dB)

18.0 0 (Ref)
*deviation relativeto power meter indication at 18.0 GHz, recorded in step 27.
EXAMPLE (MEAN DEVIATIONOF -0.1dB)

Deviation from -
Frequenc Power Meter Power Center Graticule Sum of Deviation
(gHz) y Indication Deviation* Line (divisions Deviations from Mean

{dBm) (dB) (dB) (dB)

or dB)

180 -80 0 (Ref) -04 0.4 -0.3

18.6 -9.0 -1.0 —-1.0 —-2.0 -19

19.6 -85 -05 -1.0 —-1.5 —-14

20.1 -7.0 +1.0 0.0 +1.0 +1.1

218 -9.0 -1.0 —04 -1.4 -1.3

206 -85 -0.5 -2.0 -2.5 2.4

21.2 —15 +0.5 +1.5 +2.0 +2.1
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PERFORMANCE TESTS

4-20. GAIN COMPRESSION

SPECIFICATION:

Gain compressionislessthan 0.5dB for a — 10dBm input leve with 0 dB attenuation.

DESCRIPTION:

Gain compression is measured by changing the power levd at the spectrum analyzer input from —20 dBm to
— 10 dBm. The displayed signal levd will change by less than 10 dB, indicating gain compression in the input
mixer. Sincea 10-dB changein IF gain is used to keep the signal trace near the same point on the display when
the input power is increased, the error due to this | F gain changeis first measured, then subtracted from the
displayed deviationto givethe deviation due only to gain compression.

SPECTRUM
ANALYZER

SIGNAL GENERATOR FOWER

.
[
[}
-
=
=

o

METER
) PEOOQE)
0500 O+re@ o®o@o@© © Q 2%
neur sc | 8o
ADAPTER ggzggﬁ
ADAPTER
POWER
20 dB CONNEETIEILEE(BTLY
ATTENUATOR O 20d8 ATTENUATOR }

Jr—
1 F

ADAPTER

FIGUREA4-16. GAIN COMPRESSIONTEST SETUP

EQUIPMENT:
SIgNal GENEIAOr . . - oottt e H P 8640B
POWEr MY . . o e e HP435A/B
PoOWer SenSOr . ... e e HP 8481A
Power Splitter ... HP 11667A, Opt. C16
20-AB ATENUALOL .. oottt e e H P 8491B, Opt. 010
Adapter, TypeN (m)toBNC(f) (2required). ..., H P 1250-0780
Adapter, TYPeN (F) tON () « v v v ennes HP 1250-1472
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PERFORMANCE TESTS

GAIN COMPRESSION (Cont'd)

PROCEDURE:

1

440

Set equipment controls asfollows:

Spectrum Analyzer:
FREQUENCY BAND GHZ . ... ittt .01-3
TUNING ottt it e s it s e aaa e annas 0.050 GHz
FREQSPAN/DIV « ot ottt ittt i e e 100 kHz
RESOLUTION BW -« vt eiee et 300kHz, uncoupled
INPUT AT TEN ot e e e e et 10dB
REFERENCE LEVEL « -« v oot —10dBm
REFLEVELFINE ..o ettt s it n e -10
AmMplitudeSCale -« - v v 10dB/DIV
SWEEP TIME/DIV + « et tttet ettt ittt e e et aa e AUTO
SWEEPTRIGGER .. ... e s FREE RUN
N R 1= P OFF
S T 7 O OFF
T O I OFF
VIDEOFILTER ittt ittt s i i s i a e nas OFF

COUNTERMODE . .\t e e e e e e e INT
N L OFF
1 G OFF
FREQUENCY TUNE ..ttt e e et e et e e e 50 MHz
R o e ON
OUTPUTLEVEL ..ttt eeeaaaa s nnnnaannseennnnnns —4dBm

Connect equipment as shown in Figure 4-16. Note that the 10-dB attenuator is placed between the power
splitter and spectrum analyzer INPUT 509 connector.

Adjust signal generator OUTPUT LEVEL control for a power meter reading of — 10 dBm (—20 dBm at
spectrum analyzer INPUT 502 connector).

Adjust spectrum analyzer TUNING control to center 50 MHz signal on CRT. Set Amplitude Scalecontrol
to 1 dB/DIV and adjust REF LEVEL FINE control to place peak of signal at a convenient horizontal
graticuleline other than top graticuleline.

Adjust signa generator OUTPUT LEVEL control for a power meter reading of 0 dBm (- 10 dBm at
spectrum analyzer INPUT 50Q connector).

Set spectrum analyzer REFERENCE LEVEL control to 0 dBm, leaving REF LEVEL FINE control at
setting established in step 4. Record deviation of signal peak from referencegraticuleline of step 4 (step-
gainerror). Vauesabove referencelineare positive(t); those below are negative(-).

dB
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PERFORMANCE TESTS

4-20. GAIN COMPRESSION(Cont'd)

7. Adjust signa generator OUTPUT LEVEL control for a power meter reading of — 10 dBm (- 20 dBm at
spectrumanalyzer 50Q connector).

8. Set spectrum analyzer INPUT ATTEN control to 0 dBm, REFERENCE LEVEL control to — 20 dBm,
and REF LEVEL FINE control to 0. Adjust REF LEVEL CAL control to place pesk of signal at refer-
encegraticulelineof step4.

9. Adjust signa generator OUTPUT LEVEL control for a power meter reading of 0 dBm (— 10 dBm at
spectrum analyzer 50Q connector).

10.  Set spectrum analyzer REFERENCE LEVEL control to — 10 dBm. Record deviation of signd peak from
referencegraticulelineof step 4.

dB

11. Calculategain compression by agebraicaly subtracting step-gain error (step 4) from deviation of signa
peak (step 7). Gain compression should belessthan 05 dB,

dB

12.  Set spectrum analyzer INPUT ATTEN control to 10 dB and REFERENCE LEVEL control to — 10 dBm.
Connect CAL OUTPUT to INPUT 50€ connector and recalibrate REF LEVEL CAL control setting.
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4.21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION)

SPECIFICATION:

Bandwidths3MHzto300kHz: <+0.5dB
Bandwidths3MHzto1 kHz: <+1.0dB

DESCRIPTION:

The CAL OUTPUT dignal is applied to INPUT 50€ connector and displayed on CRT. The peak of displayed
35-MHz signd is centered on CRT and adjusted for a vertical deflection of severd divisions. The amplitude
variation of the signal is measured for each RESOLUTION BW control setting. The overal variation between
RESOLUTION BW settings of 3 MHz through 300 kHz should be less than 1.0 dB (£0.5 dB). The overall
variation between RESOLUTION BW settings of 3 MHz through 1 kHz should belessthan 2.0 dB (+ 1.0 dB).
PROCEDURE:

1. Sat spectrumanayzer controlsasfollows:

FREQUENCY BAND GHzZ ..ottt ittt et ettt et et 01-3
TUNING i e e e e e e e e et e 0.035 GHz
FREQ SPAN/ DIV i it ittt it ittt ettt eanennaeneans 1 MHz
RESOLUTION BV « ittt it ittt ettt st tie ettt ettt ereennnennnn 3MHz, uncoupled
INPUT AT TEN o ittt ittt ittt ittt eneatntnorsonensnsenenenns 10dB
REFERENCE LEVEL ¢« c vt ettt tieienentneneonononeresnssnsassenesstnonssens 0dBm
REFLEVELFINE ..o i ettt et et et et et st e -10
Amplitude Scale . ... e e e e 1 dB/DIV
SWEEP TIME/DIV « - ettt vttt te et te ettt e ie e it ettt et ettt eiaenns AUTO
SWEEPTRIGGER . ..o i e e i e e e e et cta e FREE RUN
A I 1 OFF
SIG IDENT t v e vttt ittt ittt it ittt se s aniassenosnsnsneenonsnnss OFF
= I I PN OFF
VIDEOFILTER .ottt i i e e e e e s e e e e e OFF

2. Connect CAL OUTPUT signa to INPUT 502 connector.
3. Adjust TUNING control to center 35-MHz signd on CRT.
4. Adjust REF LEVEL FINE control to position pesk of signa seven divisonsabovegraticulebasdline.

5. Set RESOLUTION BW and FREQ SPAN/DIV controlsto settingsindicated in Table 4-8. Record devia-
tion of signal pesak from referencegraticulelinefor each RESOLUTION BW control setting. Vauesabove
referencelineset in step 4 are positive (1); vaues bdow referencelineare negative( - ).

6. Tofind overdl variation in Table 4-8, agebraicaly subtract greatest negative amplitude deviation from
greatest positiveamplitudedeviation. If al changesin amplitudeare of the samesign, overdl variationis
largest podgitive or largest negative changein amplitude. Overall variation between 3 MHz and 300 kHz
RESOLUTION BW setting should be <1.0 dB (+0.5 dB). Overall variation between 3 MHz and 1 kHz
RESOLUTION BW settingsshould be<2.0 dB (+ 1.0 dB).
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4-21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION)(Cont'd)

TABLE4-8. BANDWIDTHSWITCHING (AMPLITUDE VARIATION)

PERFORMANCETESTS

Overall Variation

RESOLUTION FRE Amplitude Overall Variation Between
BW SPANII?IV peviation 3 MHz and 300 kHz ff;“;eg‘Eg Cl\)/lLHUZTaIrC])dN
Setting Setting (dB) RESOLUTION BW Settings (dB) Settings
BW (dB)
3 MHz 1 MHz 0 (Ref)
1 MHz 500kHz
300kHz 100 kHz _
100kHz 50kHz ————
30 kHz 10kHz _
10kHz 10kHz E—
3kHz 10kHz _—
1kHz 10kHz  —
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PERFORMANCE TESTS
4-22. INPUT ATTENUATOR ACCURACY
SPECIFICATION:

Step Accurecy (0 dBto60dB):  <+1.0 dB per 10-dB step, 0.01 to 18.0 GHz
Maximum CumulativeStep Error (0 dB to60dB): <+2.4 dB, 0.01to 180 GHz

DESCRIPTION:

MODEL 8558A

Theinput attenuator accuracy is tested over the range of 0 to 60 dB using an RF substitution method. A step
attenuator that has been calibrated at 30 MHz by a Standards L aboratory is used for substitution. The known

error of thecalibrated attenuator istakeninto account when computing theinput attenuator accuracy.

SPECTRUM
ANALYZER

W onineze
: D
" 'O o O

SIGNAL QENERATOR

RF OUTPUT INPUT

ADAPTER

ATTENUATOR

ADAPTER
T}
STEP
ATTENUATOR

FIGURE4-17.  INPUT ATTENUATOR ACCURACY TEST SETUP

EQUIPMENT:
T4 &1 @1 1= -1 o) o PP HP 8640B
Step Attenuator (10dB/Step) ... .ottt i i e e HP 355D, Opt. H82
10-0B AENUALOT . o\ v v ve et e ee et e e et e e e e ee e e ennnens HP 8491B, Opt. 010
Adapter, TypeN(M) toBNC (f) required) . .......coviiieinniiiiinn.... H P 1250-0780
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PERFORMANCE TESTS

4-22. INPUT ATTENUATOR ACCURACY (Cont'd)

PROCEDURE:

1. Connect equipment as shown in Figure4-17 and st controlsasfollows:

!)

Spectrum Analyzer:
FREQUENCY BANDGHZ 1 vvvteetinninnnnnrneersssnsnnsssrersssnnnnsnnnens .01-3
TUNING . .ttt e e e e i e e e 30 MHz
FREQ SPAN/ DIV L.ttt st e e ettt e 2MHz
RESOLUTIONBW ittt ittt ennnsnnnnnnnnnsnnnnaasansssssnssss 1 MHz
INPUT AT TEN ittt et e e e e e et et e et et ettt e e 60 dB
REFERENCELEVEL ettt ittt e et i ea e eaee s saiaan e aaaneaannneens 0dBm
REFLEVELFINE ...t e e e e et e 0
Amplitude Scale . ... . e e e 10 dB/DIV
SWEEP TIME/DIV .. it e AUTO
SWEEPTRIGGER . ... .o FREE RUN
] I OFF
SIG D ENT oottt e e e OFF
B C LI P ottt e OFF
VIDEOFILTER ..ottt e e e e e 2 o’clock
Signa Generator:
COUNTERMODE ... e e INT EXPAND X10
N Y OFF
PV e e OFF
FREQUENCYTUNE ... oo e e 30.0 MHz
R . ON
OUTPUTLEVEL ..ottt e 0dBm

Set step attenuator to 0 dB and use spectrum analyzer TUNING control to center 30 MHz signal from

signal generator on CRT display. Set FREQ SPAN/DIV to 20 kHz, RESOLUTION BW to 10 kHz, and
AmplitudeScaeto 1dB/DIV.

3. Adjust signal generator OUTPUT LEVEL control to position pesk of signa seven divisions above grati-
culebasdline.

4. Se stepattenuator and INPUT ATTEN control to settingsindicated in Table 4-9. For each setting, record
deviation of signal peak from referencegraticulelinesetin step 3.

NOTE
The REFERENCE LEVEL control setting changes by 10 dB for every 10-dB

change in INPUT ATTEN. Do not change the REFERENCE LEVEL setting
after changing the INPUT ATTEN setting.
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MODEL 8559A
PERFORMANCE TESTS
422. INPUT ATTENUATOR ACCURACY (Cont'd)
TABLE4-9. INPUT ATTENUATOR ACCURACY
INPUT ATTEN Step Amplitude Step Attenuator Corrected
Setting Attenuator Deviation Error Deviation
(dB) Setting (dB) (dB) (Calibration)" (dB)
J
60 0 0 (Ref) (Ref) 0 (Ref)
50 10
40 20
30 30
20 40
10 50
0 60
* Attenuations= dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.99 dB
calibration for a 10 dB attenuator setting representsan error of —0.01 dB.

5. To compute corrected deviation for each setting, add step attenuator error to amplitude deviation. Cor-
rected deviation should not exceed + 1.0dB between any two adjacent INPUT ATTEN setting.

dB Maximum Error per 10-dB Step

6. Record maximum positive and maximum negative corrected deviation values. Difference between these
two values(maximum cumul ativestep error) should not exceed 2.4 dB.
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PERFORMANCE TESTS

4-23. REFERENCE LEVEL ACCURACY

SPECIFICATION:

Step Accuracy (stepsreferenced with 0 dB input attenuation):
—10dBmto —-80dBm: +0.5dB
—10dBmto —100dBm: +1.0dB

Vernier Accuracy: +0.5dB

DESCRIPTION:

The referenceleved accuracy istested over therange of —10dBm to — 100 dBm by checkingthe | F gain stepsin
1dB/DIV (Log) and in LIN. The resulting maximum deviation in each case must be lessthan +0.5 dB from
—10dBm to —80dBm and lessthan +1.0 dB from —10dBm to — 100dBm.

SPECTRUM
ANALYZER

SI1GNAL QENERATOR

= STEP
- f— o - ATTENUATOR
PEOEQ@), e

RF OUTPUT @ INPUT
= 10 dB

ADAPTER ATTENUATOR
STEP
ATTENUATOR
355C
OPT H80
FIGURE418. REFERENCE LEVEL ACCURACY TEST SETUP
EQUIPMENT:
Signal Generator .. ... ov it i i e e e e e e e HP 8640B
JO-AB AtENUAIOL . .o vttt e e e e e et e e e HP 8491B, Opt. 010
Step Attenuator (LdB/Step) .« cvvve vt e HP355C, Opt. H80
Step Attenuator (10dB/step) .. .ovvviiiiii i e HP 355D, Opt. H82
Adapter, TypeN (m)toBNC (f) (2required) ............. ..., H P 1250-0780
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4-23. REFERENCELEVEL ACCURACY (Cont'd)

PROCEDURE:

Step Accuracy in Log Mode

1. Set equipment controlsasfollows:
Spectrum Analyzer:
FREQUENCY BAND GHz .. ittt it i et et et e et e .01-3
TUNING . e i i et it et et ettt e et e e e e e 30 MHz
FREQ SPAN/DIV - -t ittt i 100kHz
RESOLUTION BW -+ v vttt 30kHz, uncoupled
INPUT AT TEN o e e et e ettt et ettt et et e 0dB
REFERENCE LEVEL « - vttt etttettte e et etete e e et eie e et aas —10dBm
REFLEVELFINE .\ i i et ittt e et e e e et e e 0
AMPItUIE SCaIE -« v v v 1dB/DIV
SWEEP TIME/DIV ottt e i e AUTO
SWEEPTRIGGER .. .o e i i e e e e e e FREE RUN
] OFF
SIG IDENT + vttt ittt e et e e e e e e e e e e OFF
BL LI P ot e e e OFF
VIDEOFILTER .o e e e e 2 o’clock
Signal Generator:

COUNTERMODE ..ottt i s et e s et enesnennnennnenns INT, EXPAND X10
N OFF
P OFF
FREQUENCY TUNE ...ttt ittt et s e sna s enssnnsnnnennsnnnennns 30 MHz
A ON
OUTPUTLEVEL it s i sttt es s as s ea s tanennsnasnnnennenns —2dBm

2. Connect equipment as shown in Figure 4-18 using 10-dB step attenuator. Set step attenuator to 0 dB and
adjust spectrum analyzer TUNING control to center 30 MHz signal on CRT Set FREQ SPAN/DIV
control to 10 kHz and RESOLUTION BW control to 3 kHz, adjusting TUNING control as necessary to

keep signal centered on CRT

3. Adjust signa generator OUTPUT LEVEL control to position peak of signal 6 divisionsabove graticule
baseline. Set step attenuator and spectrum analyzer REFERENCE LEVEL control to settingsindicated in

Table4-10. Record deviation of signal peak from 6th divisionfor each setting.

4. To calculate Corrected Deviation, add Step Attenuator Error (calibration dataat 30 MHZz) to Deviation
from 6th Division for each setting. Corrected Deviation should not exceed +0.5 dB from — 10 dBm to
—80dBm, and should not exceed +1.0dB from —10dBm to — 100dBm. Record maximum values.

dB (—10dBm to — 80 dBm)
dB (- 10dBm to — 100 dBm)
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4-23. REFERENCELEVEL ACCURACY (Cont'd)
TABLE4-10. IF GAIN ACCURACYIN LOG MODE
REFERENCE Step Deviation from Step Attenuator Corrected
LEVEL Attenuator 6th Division Error (Calibration)" Deviation
Setting (dBm) Setting (dB) (dB) (dB) (dB)
—-10 0 0 (Ref) (Ref) 0 (Ref)
-20 10
-30 20
—40 30
-50 40
-60 50
=70 60
—80 70
-90 80
-100 90

* Attenuations=> dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.99 dB

calibration for a 10 dB attenuator setting representsan error of —0.01 dB.

Step Accuracy in Linear Mode

5. Set spectrum analyzer Amplitude Scale switch to LIN and REFERENCE LEVEL control to — 10 dBm.
Set step attenuator to 0 dB. Readjust signal generator OUTPUT LEVEL control to position peak of signa
6 divisonsabovegraticule baseline.

6. Sat step attenuator and spectrum analyzer REFERENCE LEVEL control to settings indicated in Table
4-11. Record deviation of signal peak from 6th division for each setting.

7. Using Table4-12, convert Deviation from 6th Division in Linear Modeto Deviationin dB for each setting.

Record dB valuesin Table4-11.

8. To calculate Corrected Deviation, add Step Attenuator Error to Deviation from 6th Divison in dB for
each setting. Corrected Deviation should not exceed +0.5 dB from — 10dBm to —80dBm and = 1.0 dB

from — 10dBm to — 100dBm. Record maximum values.

dB (—10dBm to — 80 dBm)

dB (- 10dBm to — 100 dBm)
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4-23. REFERENCELEVEL ACCURACY (Cont'd)
TABLE4-11.  IF GAIN ACCURACY IN LINEAR MODE
REFERENCE Step Attenuator Deviation from Deviation from Step Attenuator Corrected
LEVEL Setting 6th Division 6th Division Error Deviation
Setting (dBm) (dB) Linear Mode (div.) indB* (Calibration)**(dB) (dB)
-10 0 Oo(Rf.) o(RS.) R . o(RS.)
-20 10 _— — —_—
-30 20
—40 30
-50 40
—60 50
—70 60
—80 70
-90 80
—-100 90

*Use Table4-12to convert deviation in linear modeto deviation in dB.
** Attenuations > dial settings are positive (+). Attenuations < dial settings are negative(—).

TABLE4-12. CONVERSIONTABLE, DEVIATION IN LINEAR MODE

POSITIVE DEVIATIONS
(Above 6th division from graticule baseline)

NEGATIVE DEVIATIONS
(Below 6th division from graticule baseline)

Linear (Divisions) dB Linear (Divisions) dB
0 0 0 0
+.1 +0.14 -1 -0.15
+.2 +0.28 -2 -0.29
*3 +0.42 -3 —045
+.4 +0.56 -4 —0.60
+.5 +0.70 -5 —0.76
+.6 +0.82 -6 -092
+.7 +0.96 -7 —1.08
+8 +1.09 -8 —1.24
+9 +1.21 -9 —1.41
+1.0 +1.34 -1.0 —1.58
+1.1 +1.46 -1.1 -1.76
+1.2 +1.58 —-1.2 —-1.94
+1.3 +1.70
+14 +1.82
+1.5 +1.94
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PERFORMANCE TESTS

4-23. REFERENCELEVEL ACCURACY (Cont'd)

Vernier Accuracy

PERFORMANCETESTS

9. Replace10-dB step attenuator with 1-dB step attenuator. Set spectrum analyzer controlsasfollows:

FREQUENCY BAND GHz
TUNING
FREQ SPAN/DIV
RESOLUTION BW
INPUTATTEN

REFERENCE LEVEL

REFLEVELFINE
AmplitudeScale
SWEEP TIME/DIV
SWEEPTRIGGER
ALTIF
SIGIDENT
BLCLIP
VIDEOFILTER

..............................................

.........................................................

.....................................................

........................................................ AUTO

50 kHz

0dB

10. Set step attenuator to 0 dB. Center signd on CRT and adjust signd generator OUTPUT LEVEL control
to position pesk of signal 6 divisions abovegraticule basdine. Set step attenuator and spectrum analyzer
REFERENCE LEVEL FINE control to settingsindicated in Table 4-13. Record deviation of signa pesk

from 6th division for each setting.

11. To compute Corrected Deviation, add Step Attenuator Error to Deviation from 6th Division for each
setting. Corrected Deviationshould not exceed +0.5 dB for each setting. Record maximum value.

TABLE4-13. VERNIER ACCURACY 48
Step Attenuator REFERENCE Deviation from Step Attenuator Corrected
Setting LEVEL FINE 6th Division Error (Calibration)* Deviation
(dB) Setting (dB) (dB) (dB)
0 0 0 (Ref) (Ref) 0 (Ref)
1 -1
2 -2
3 -3
4 —4
5 -5
6 —6
7 -7
8 -8
9 -9
10 —10
11 -11
12 —-12
* Attenuations> dial settings are positive (+). Attenuations < dial settingsare negative (-).
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4-24. SWEEPTIME ACCURACY

SPECIFICATION:

There are 20 selectable and calibrated sweep times in a 1-2-5 sequence from 2 usec/DIV to 10 sec/DIV
(excluding 2 sec/DIV),

Sweeptimeaccuracy: +10% (+20% for 5 and 10 sec/DIV)

DESCRIPTION:

For SWEEP TIME/DIV control settingsof 10 msec and less, the triangle-waveoutput of a function generator
isused to modulatea 100-MHz signal applied to the spectrum analyzer input. Thissignal isdemodulatedin zero
span, displayingatriangular waveform on the CRT. The function genertor istuned to aign the waveform with
the vertical CRT graticulelines. The period of the function generator output isthen measured with a counter to
determinethe sweeptime.

For SWEEP TIME/DIV control settingsof 20 msec and greater, the display (AUX B) PENLIFT/BLANKING
output is connected directly to the counter. The blanking signa is"'low" during a spectrum analyzer sweep; the
timeinterval between thefallingand rising edgesis measured to determinethe sweep speed.

FUNCTION
ELECTRIC QENERATOR
COUNTER
(N
(-
©C®coeo
i
1
P
k|
SPECTRUM |
ANALYZER
SIGNAL GENERATOR i_ RENLBFT/
~, g BLANK ING
00
CECEQE] 2202
o~ —~o e
v TRE INPUT
INPUT OUTPUT 50

R@ 214/U CABLE
FIGURE4-19. SWEEPTIME ACCURACY TEST SETUP

EQUIPMENT:
SigNAl GENEIBION « « v+ v v s e v van s s nanssaasssaasssansssanssannssnnsssnnsssnns H P 8640B
Function Generator ... ......oviitintiie ittt aneineeneonseanenansnies HP 3310A
BOMHZUNIVErSA COUNEr + v vvvreren s snraranensnrarasensasaranannns HP 5300B/5302A
= 3\ (O =T HP 1250-0781
Cable Assembly RG-214/U with Type N ConNectors «« -« v vvvvnnnnnnnnnnss HP 11500A



MODEL 8559A

PERFORMANCETESTS

PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

PROCEDURE:

1. Setequipment controlsasfollows:

SpectrumAnalyzer:
FREQUENCY BAND GHZ ++:vttrnrrntnnnrnnennernnsanesnesnnsnnssnssnnsnnss .01-3
TUNING e e e i e 0.100 GHz
FREQ SPAN/DIV . . .t 10 MHz
RESOLUTIONBW ..ttt ittt iiae e naiae s innnnennnnas 3MHz, uncoupled
INPUTATTEN L. e e e e e 10dB
REFERENCELEVEL . .vvtviiii it iiiit i ninneannnnnes —10dBm
REFLEVELFINE .. e e e 0
AMplitUdESCalE « v i i s i i i LIN
SWEEP TIME/DIV .. ttttttttititiiiitte st raannsssnesssasannnnsneesss AUTO
SWEEPTRIGGER ..ttt it iii i it saia e nan s nnnnns FREE RUN
N I I OFF
SEGI D EN T ittt ettt et e e e e e OFF
B LI P o OFF
VIDEOFILTER ittt ittt ettt e e et OFF
Signa Generator:
COUNTERMODE ...t INT, EXPAND X10
AM OFF
Y OFF
FREQUENCY TUNE ..\ttt it e e 100 MHz
R e ON
OUTPUT LEVEL + e it tiiiiit et saiaie e ssannnsnsessannnnsnsessnnnnns —10dBm
Function Generator:
FUNGCTTION Lo e et e e e e e et TRI
RANGE .. . i e 10K
o OgUENCY . . v\ttt 250 kHz
DCOFFSETLEVEL ..ottt e e e 0
50 MHz Universal Counter:
FUNCTION o e e e e e PERAVGB
SAMPLE RATE 1ttt nsnsnnnnnnnnnnns Full counterclockwise
TIME BASE ittt ittt ittt et e e 1 ms
SENSITIVITY (A) ..\ttt ittt r et ettt et e 9 o’clock
ABOMHZINPUE . s s it it ] (fallingedge)
SENSITIVITY (B) ..ottt e Full clockwise
1 o 0 [ (rising edge)
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PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

2. Connect equipment as shown in Figure4-19. Connect counter's B 10 MHz input to the function generator
low output and thesigna generator's AM input.

3. Adjust spectrum analyzer TUNING control to center 100-MHz signal on CRT Set FREQ SPAN/DIV
control to 0, leaving RESOLUTION BW control at 3 MHz setting. Set SWEEP TIME/DIV control to 2

usec.

4. Set AM switch of HP 8640B to AC position. Adjust function generator AMPLITUDE control and signa
generator AM MODULATION control for 50 percent modulation as indicated on the signa generator

meter.

5. Set spectrum analyzer SWEEP TRIGGER control to VIDEO. Adjust REFERENCE LEVEL and REF
LEVEL FINE controlsto center waveformon CRT

6. Adjust function generator Frequency vernier to display exactly five cyclesof triangle wave modulation on
CRT, as shown in Figure4-20a. Counter shouldindicatean averageperiod of 4.00 +0.04 ps.

— _usecC

5 cycles 10 cycles

___.-—-P-"'"-“---.
e
[T —
T
I —
T
S
]
M ey
I

-.-:‘P—'_'"_—-
]
o
—
ap—
=

a  2usec/DIV b. 5usec/DIV through 10 msec/DIV
FIGURE4-20. SWEEP TIME ACCURACY

7. Cadculateactual sweeptime per division by dividing average period from step 6 by 2. Record valuein Table
4-14.

8. For spectrum analyzer SWEEP TIME/DIV control settings of 5 psec through 10 msec, adjust function
generator RANGE and frequency controls to display exactly 10 cydes of triangle wave modulation on
CRT, as shown in Figure4-20b. Average period readingsdisplayed on counter correspond to actual sweep
timeper division. Record valuesin Table4-14.




MODEL 8559A

PERFCRVIANCETESTS

PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

TABLE4-14.  SWEEP TIME ACOLRACY, 2 uSEC THROUGH 10 MSEC

SWEEP Function Sweep Time per Division
TEY e

Setting (Approx.) Minimum Actual Maximum
2psec 250kHz 1.80 psec —  usec 2.20 psec
Spsec 200kHz 440 psec usec 5.50 psec
10psec 100kHz 9.00 psec __ usec 1100 psec
20psec 50 kHz 1800 psec o iisec 22.00 psec
50psec 20kHz 4500 psec usec 55.00 psec
.1 msec 10kHz 90.0 psec usec 110.0 psec
.2 msec 5kHz 180.0 psec usec 220.0 psec
.5 msec 2kHz 450.0 psec usec 550.0 psec
1 msec 1kHz 900 psec usec 1100 psec
2 msec 500 Hz 1800 psec usec 2200 psec
5msec 200 Hz 4500 psec usec 5500 psec
10 msec 100 Hz 9.00 msec msec 1100 msec

9. Connect display rear-panel AUX B PENLIFT/BLANKING output to BNC tee at counter's B 10 MHz
input. Connect other sideof teeto counter's A 50 MHzinput.

10. Set counter controlsasfollows:

FUN C T ION Lttt it ittt taettaseasssanssnssansensssnssssnssnnssnnsnnnss TI.AtoB
SAMPLE RATE ..ot e e e e e e e e e Full counterclockwise
TIME BASE .o ittiititttin et ttnnsansensaansensensrsnsensrsnnsnsssnnsnnns 0.1 ms
SEN ST TIVITY (A) v it ittt ttiintetannsesannsenanssssnnnsssansssnsnnssnnnses 9 o’clock
ABOMHZINPUE « o e [ (falling edge)
SENSITIVITY (B) oot e et e e 90'clock
BIOMHZINPUL o v ettt et e e i eie e eanes _I L (rising edge)

11.  Set spectrum analyzer SWEEP TIME/DIV to 20 msec. Adjust counter's SENSITIVITY controls for a
timeinterval reading of 0.2000 + 0.0200 sec. Record sweeptimevaluein Table4-15.

12. Veify remaining spectrum analyzer SWEEP TIME/DIV control settings of 50 msec through 10 sec,
recording sweep time valuesin Table 4-15.

455



PERFORMANCETESTS

PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

TABLE 4-15. SWEEPTIME ACCURACY, 20 MSECTHROUGH 10 SEC

WEEP Sweep Time
TIME/DIV

Setting Minimum Actual Maximum

20 msec 0.180 sec sec 0.220 sec

50 msec 0.450 sec sec 0.550 sec
.1 sec 0.90 sec sec 110 sec
2 sec 1.80 sec seC 2.20 sec
.5 sec 4.50 sec sec 550 sec
1sec 9.0 sec sec 110 sec
5sec 40.0 sec sec 60.0 sec
10 sec 80.0 sec sec 120.0 sec

MODEL 8559A
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PERFORMANCE TESTS

4-25. CALIBRATOR OUTPUT ACCURACY

SPECIFICATION:

Amplitude: -10dBm £0.3dB
Frequency: 35MHz +£400 kHz

DESCRIPTION:

Thefrequency of the calibrator output signal is measured with a microwavecounter. Thecalibrator output leve
is measured using a power meter.

SPECTRUM
ANALYZER

FREQUENCY

|

POWER
COUNTER o METER
< 3
1 1 1 |
00D OO0 e )c_\
ooo ooo ° [+]
opopooo = o= o =
coooo @ O o 0@

(10Rz-500 ouTPUT

(10Az-500 MHZ) fou POWER
SENSOR

)

FIGURE4-21. CALIBRATOR ACCURACY TEST SETUP

EQUIPMENT:
Frequency CoUNtEr .. ..vvii it i i i e ii st a et e ran i ian s HP 5342A, Opt. 005
POWET MY . . .ottt ettt e et e e e HP435A/B
POWEr SENSOr . ..ottt e e e e HP 8481A
PROCEDURE:
1. Connect spectrum analyzer CAL OUTPUT to frequency counter's 10 Hz — 500 MHz (50€) input as shown

in Figure4-20. Measured output frequency should be 35 MHz +400 kHz.

Zero and calibrate power meter. Connect power sensor, through adapter, to spectrum anayzer's CAL
OUTPUT and measure power level. Calibrator output level should be — 10dBm +0.3 dB.

dBm
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PERFORMANCE TESTS

4-26. DISPLAY FIDELITY

SPECIFICATION:

Log Incremental Accuracy:  +0.1 dB per dB from ReferenceLeve
Log Maximum CumulativeError: <<+ 1.5 dB over entire70-dB range
Linear Accuracy; + 3% of Referenceleve

DESCRIPTION:

Theamplitude of the log display amplifier istested by connectinga DVM tothedisplay (AUX A) VERTICAL
OUTPUT connector. A wide resol ution bandwidth setting is selected so the signa appearsasa straight horizon-
tal lineon the CRT. The DVM is used to provide good resol ution when checking for +1 dB per 10dB step (0.1
dB/dB).

SI1GNAL GENERATOR

DIOITAL VOLTMETER
SPECTRLJM

> ANALYZER
Srael =0 0.0 g S
- - OO o g
.. %ng &@ i
L 1 2 J =] o 4

RF
ouTPUT AUK A

[LEELQE

w2

ADAPTER %1

STEP
ATTENUATOR ADAPTER [

'

FIGURE4-22. DISPLAY FIDELITY TEST SETUP

EQUIPMENT
SIgNAl GeNETAtOT . . o\ttt t it e e et e et e HP 8640B
Digital Voltmeter . ........ ...t i i i e HP 3556A
Step Attenuator (10dB/step) . oviii it ittt i e HP 355D, Opt. H82
Adapter, TypeN(m)toBNC(f) (2required) .......coovveieiiniieiiin... HP 1250-0780
Cable, BNCtoBananaPlug ««««vverrrinrrrinrrnnnrsriasssnnsrnnnssnnnnnns HP 11001A
PROCEDURE:

Log Display Accuracy

1. Set equipment controlsasfollows:

Spectrum Analyzer:
FREQUENCY BAND GHZ ..\ttt ettt ittt eas .01-3
TUNING Lottt e e et e e e e i 0.030 GHz



MODEL855%A PERFORMANCETESTS

PERFORMANCE TESTS

4-26. DISPLAY FIDELITY (Cont'd)

FREQSPAN/DIV ..ttt ittt e i e et e e 500 kHz
RESOLUTION BW ..o 300 kHz, uncoupled
INPUT ATTEN . ..ottt ettt e e e et e ettt et et et e ie et ia s 10dB
REFERENCE LEVEL .ttt et et 0 dBm
REFLEVELFINE .ttt i ittt taasansansaaasansnnsnnssnnannsns 0
Amplitude Scale ...t e i LIN
SWEEPTIME/DIV ..ttt ettt et e ettt et AUTO
SWEEPTRIGGER . ... e e et et FREE RUN
L I OFF
SIG IDENT ot e e e e e e e e OFF
BL G P et e e e e e e e e OFF
VIDEOFILTER ittt i et et et et e et ettt e et et et e OFF
Digital Voltmeter:
N AL 100
FUNCTION « oot e e e e e e e V(DC)
AUTO CA L ettt ettt e e e e e AUTO
TRIGGER. . .ttt ittt et et aaaas s nnnaaas s s ennnannnns INTERNAL
M AT H e OFF

COUNTERMODE .\ttt s it s siia s aanaanassanns INT
N OFF
e OFF
FREQUENCY TUNE ...ttt ittt iiassi it nnnnannannnns 30 MHz
] ON
OUTPUT LEVEL i e e et et et et it e it et eiieann, 0dBm

2. With nosigna at spectrum analyzer's INPUT 5082 measureand record offset voltageat (AUX A) VERTI-
CAL OUTPUT connector.

mV
3. Connect equipment asshown in Figure4-22. Set step attenuator to 0 dB.

4. Set spectrum andyzer's Amplitude Scale to 10 dB/DIV and adjust TUNING control to center signal on
CRT digplay.

5. Set spectrum analyzer's FREQ SPAN/DIV control to zero (0), VIDEO FILTER full CW (not in detent),
and RESOLUTION BW control to 1 MHz. Adjust TUNING control for maximum readingon DVM.

6. Set signal generator OUTPUT LEVEL control for DVM reading of (+800mV *+ offset (step 2) +0.5
mV). Trace should beapproximately at top CRT graticuleline.

7. Record DVM readingsfor step attenuator settings, from 0 dB through 70dB, in Table 4-16.
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4-26. DISPLAY FIDELITY (Cont'd)

PERFORMANCE TESTS

TABLE4-16. AMPLITUDELOG DISPLAY ACCURACY

MODEL 8559A

Corrected Theoretical Difference
Attenuator DVM Theoretical Reading Subtracted Between
: : DVM . .
Setting Reading Reading® Reading From Corrected Adjacent
(dB) (mV) (mV)g (mV) DVM Reading Readings
(mV) {mV)
0 +800 (Ref.) +800 o
10 +700
20 +600
30 +500
40 +400
50 +300
60 +200
70 +100
*DVM Readingminus offset recorded in step 2.
EXAMPLETABLEOF 4-16
Corrected Theoretical Difference
Attenuator DVM DVM Theoretical Reading Subtracted Between
Setting Reading Readina* Reading From Corrected Adjacent
(dB) {mV) (mv)g (mV) DVM Reading Readings
(mV) (mV)
0 +805 +800 +800 0
10 +708 +703 +700 +3 -3
20 +599 +594 +600 —6 +9
30 +497 +492 +500 -8 +2
40 +406. +401 +400 +1 -9

*DVM Reading minus offset recorded in step 2.

8. After recording DVM readings for step attenuator settings from 0 dB through 70 dB, calculate each
Corrected DVM Reading by algebraically subtracting offset recorded in step 2. Record resultsin Table

4-16 (see sampl e computations).

9. Algebraicaly subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording
results in Table 4-16. Maximum value should not exceed 15 mV, corresponding to + 1.5 dB. Divide
maximum value by 10to cal culate L og Maximum CumulativeError (in dB).

460
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4-26.

10.

11.
12,

13,

14.

15.

16.

PERFORMANCE TESTS
DISPLAY FIDELITY (Cont'd)

Algebraically subtract each converted reading (Theoretical Reading Subtracted from Corrected DVM
Reading) from previousconverted reading. Record resultsin Table 4-16 (see sample computations). Maxi-
mum difference between adjacent readingsshould not exceed + 10 mV, correspondingto +1dB/10 dB or
+0.1 dB/dB. Divide maximumvalue by 100to calculateLog Incremental Error (in dB/dB).

dB/dB Log Incremental Error
Replace10-dB step attenuator with 1-dB step attenuator. Set step attenuator to 0 dB.

Set spectrum analyzer Amplitude Scaleto LIN and adjust TUNING control for maximum reading on
DVM.

Adjust signal generator OUTPUT LEVEL for DVM reading of 800mV + offset (step2) +0.5mV. Trace
should beapproximately at top CRT graticuleline.

Record DVM reading for step attenuator settingsof 6 dB and 12dB in Table4-17.

Calculate each Corrected DVM Reading by algebraically subtracting offset recorded in step 2. Record
resultsin Table4-17.

Algebraically subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording
resultsin Table 4-17. Maximum value should not exceed +24 mV, corresponding to +3% of 800 mV
ReferenceLevel. Divide maximum value by 8 to calculate Percent Linear Error.

% of ReferencelLevd Linear Error

TABLE4-17. AMPLITUDELINEARDISPLAY ACCURACY

Theoretical
Attenuator DVM Cng\l;cl\;ed Theoretical Reading Subtracted
Setting Reading Reading* Reading From Corrected
(dB) (mV) (mV)g {mV) DV M Reading
(mV)
+800 (Ref.) +800 0
+401
12 +201
*DVM Reading minusoffset recorded in step 2.
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TABLE4-18. PERFORMANCETEST RECORD (1 OF 4)

Hewlett-Packard Company Tested by
Modd 8559A
Spectrum Analyzer .01-21 GHz
Seriad No Date
Results
P,\?;a' Test Description -
' Min Actual Max
4-11. Frequency Span Accuracy
3. 200 MHz FREQ SPAN/DIV —0.4 div +0.4 div
4. 100 MHz FREQ SPAN/DIV —04 div e +0.4 div
5. 50 MHz FREQ SPAN/DIV —0.4 div +0.4 div
6. 20 MHz FREQ SPAN/DIV —04 div - +0.4 div
7. 10 MHz FREQ SPAN/DIV —04div - +0.4 div
8. 5 MHz FREQ SPAN/DIV —0.4 div N +0.4 div
9. 2 MHz FREQ SPAN/DIV —0.4div — +0.4 div
10. 1 MHz FREQ SPAN/DIV —0.4 div e +0.4 div
11. 500 kHz FREQ SPAN/DIV —0.4 div . +0.4 div
14. 200 kHz FREQ SPAN/DIV —0.4div P +0.4 div
15. 100 kHz FREQ SPAN/DIV —04 div — +0.4 div
50 kHz FREQ SPAN/DIV —04 div e +0.4 div
20 kHz FREQ SPAN/DIV —-0.4dv - +0.4 div
10 kHz FREQ SPAN/DIV —04 div +0.4 div
412. Tuning Accuracy
5. Ol GHz 0.009 GHz el | 0.011 GHz
6. 1.5GHz 1.494 GHz e el | 1.506 GHz
8. 3.0GHz 2.990 GHz R 3.010 GHz
9. 6.1 GHz 6.083 GHz e e I 6.117 GHz
7.5 GHz 7.480 GHz e e I 7.520 GHz
9.0 GHz 8.977 GHz PR SO | 9.023 GHz
31 GHz 3.089 GHz —-— 3110 GHz
6.0 GHz 5.983 GHz —_— 6.017 GHz
9.0 GHz 8977 GHz — . 9.023 GHz
9.1 GHz 9.077 GHz —_— 9.123 GHz
12.0GHz 11971 GHz I SRR | 12.029 GHz
15.0 GHz 14.965 GHz P ——— 15.035 GHz
6.1 GHz 6.083 GHz ————v 6.117 GHz
10.5 GHz 10.474 GHz — 10.526 GHz
15.0 GHz 14.965 GHz — ] 15.035 GHz
12.1 GHz 12.071 GHz Sy oo, 12.129 GHz
17.0 GHz 16.961 GHz — e o 17.039 GHz
21.0 GHz 20.953 GHz - | 21.047GHz




MODEL 8559A PERFORMANCETESTS
TABLE4-18. PERFORMANCETESTRECORD(2OF 4)
Para Results
No ' Test Description
' Min Actual Max
4.13. Residual FM
_ 1.4 div
6. Peak-to-Peak Variation of Trace (2 kHz/0.1 sec)
414, Noise Sidebands
- 7.0 div down
6. Noise Sidebands (~70 dB)
4-15. Resolution Bandwidth Accuracy
7. 3 MHz Resolution BV 2.10 MHz 3.90 MHz
8. 3MHz Resolution BN (ALT IF) 2.10MHz 3.90 MHz
9. 1 MHz Resolution BNV 850 kHz 1150kHz
10. 300kHz Resolution BN 255kHz 345kHz
11. 100kHz Resolution BNV 85kHz 115kHz
17. 30kHz Resolution BV 255 kHz 345kHz
18. 10kHz Resolution BV 8.5kHz 11.5kHz
19. 3kHz Resolution BV 255 kHz 3.45kHz
20. 1kHz Resolution BN 0.85 kHz 1.15 kHz
4.16. Resolution Bandwidth Selectivity
24. 3 MHz Resolution BN Selectivity 15:1
3 MHz Resolution BN Selectivity
(ALTIF) 15:1
1 MHz Resolution BN Selectivity 15:1
300 kHz Resolution BN Selectivity 15:1
100 kHz Resolution BN Selectivity 15:1
30 kHz Resolution BV Selectivity 15:1
10kHz Resolution BNV Selectivity 15:1
3 kHz Resolution BN Selectivity 15:1
1 kHz Resolution BV Selectivity 15:1
4-17. Average Noise Level
5. Average Noise Level, .01-3 GHz —111 dBm
6. Average Noise Level, 6—9 GHz —108dBm
7. Average Noise Level, 3—9 GHz —103dBm
8. Aveage Noise Level,9—15 GHz —98 dBm
9. Average Noise Level,6—15 GHz —93dBm
10. Average Noise Level,12.1—-18 GHz —92 dBm
11. Average Noise Level, 18—21 GHz —90 dBm




PERFORMANCETESTS MODEL 8559A

TABLE418. PERFORMANCETESTRECORD(30F 4)

Results
P,\T(r)a' Test Description
' Min. Actual Max.
4-18. Residual Responses
6. Residual Responses, Ol GHz to 3 GHz —90 dBm
7. Residual Responses, .Ol GHz to 3 GHz
(ALT IF) smee —90 dBm
419, Frequency Response
15. Frequency Response, .0l to 3.0 GHz . +1.0dB
18. Frequency Response, 6.0 t0 9.0 GHz e +1.0dB
20. Frequency Response, 3.0 t0 9.0 GHz = - +1.5dB
22. Frequency Response, 9.0 to 15.0 GHz A +1.8dB
24. Frequency Response, 6.0 to 15.0 GHz +2.1dB
26. Frequency Response, 12.1 to 18.0 GHz . +2.3dB
32. Frequency Response, 18.0 to 21.0 GHz - +3.0dB
4-20. Gain Compression
11. Gain Compression 0.5dB
4-21. Bandwidth Switching (Amplitude Variation)
6. 3 MHz to 300 kHz (overall variation) -0.5dB +0.5 dB
3 MHz to 1 kHz (overall variation) -1.0dB +1.0dB
4-22, Input Attenuator Accuracy
5. Maximum Error per 10-dB step
(0 dB—60dB) —1.0dB +1.0dB
6. Maximum Cumulative Step Error
(0 dB—60dB) +2.4 dB
4-23. Reference Level Variation
4, Reference Leve Error in Log
(—10 dBm to —80 dBm) —0.5dB +0.5 dB
Reference Level Error in Log
(—10 dBm to — 100dBm) -1.0dB +1.0dB
8. Reference Leve Errorin LIN
(—10 dBm to —80dBm) —-0.5dB +0.5 dB
Reference Level Error in LIN
(—10 dBm to —100 dBm) -1.0dB +1.0dB
11. Vernier Error -0.5dB +0.5 dB
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MODEL 8559A PERFORMANCE TESTS
TABLE 4-18. PERFORMANCETEST RECORD (40F 4)
P Results
’\?(r)a. Test Description
' Min. Actual Max.
4-24. Sweep Time Accuracy
7. Sweep Time, 2 usec/div 1.80 psec 2.20 psec
8. Sweep Time, 5 usec/div 4.50 psec 5.50 psec
Sweep Time, 10 usec/div 9.00 psec 11.00 psec
Sweep Time, 20 usec/div 18.00 psec 22.00 psec
Sweep Time, 50 usec/div 4500 psec 55.00 psec
Sweep Time, .1 msec/div 90.00 psec 110 psec
Sweep Time, .2 msec/div 180 psec 220 psec
Sweep Time, .5 msec/div 450 psec 550 psec
Sweep Time, 1 msec/div 900 psec 1100 psec
Sweep Time, 2 msec/div 1800 psec 2200 psec
Sweep Time, 5 msec/div 4500 psec 5500 psec
Sweep Time, 10 msec/div 9.00 msec 11.00 msec
12. Sweep Time, 20 msec/div 0.180 sec 0.220 sec
Sweep Time, 50 msec/div 0.450 sec 0.550 sec
Sweep Time, .1 sec/div 0.90sec 1.10 sec
Sweep Time, .2 sec/div 1.80 sec 2.20 sec
Sweep Time, .5 sec/div 4.50 sec 5.50 sec
Sweep Time, 1 sec/div 9.0 sec 11 sec
Sweep Time, 5 sec/div 40.0 sec 60 sec
Sweep Time, 10 sec/div 80.0sec 120 sec
4-25. Calibrator Output Accuracy
1. Calibrator Output Frequency 34.600 MHz 35.400 MHz
2. Cadlibrator Output Power (502) —10.3 dBm —9.7 dBm
4.26. Display Fidelity
9. Log Maximum Cumulative Error —-15dB +1.5dB
10. Log Incremental Error —0.1 dB/dB +0.1 dB/dB
16. Percent Linear Error
(Percent of Reference Level) 3%
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MODEL 8559A

ADJUSTMENTS

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. Thissection describes the adjustments used to
restorethe HP 8559A to its peak operating condition
after a repair or to compensate for changes resulting
from component aging. Illustrations showing the
appropriate test setups are included in the adjust-
ment procedures. Table 5-1 lists dl the adjustments
by adjustment name, adjustment reference designa-
tor, and by the paragraph number of the adjustment
procedure. Includedin thetable isa brief description
of the purpose of the adjustment.

53 Data taken during an adjustment should be
recorded in the spaces provided in the procedure.
Comparison of initial data with data taken during
later adjustments is useful for preventative mainte-
nance and troubleshooting.

WARNING I

The adjustments in this section
require the HP 8559A to be removed
from the display mainframe and con-
nected through an extender cable
assembly. Be very careful; the energy
at some points in the instrument will,
if contacted, cause personal injury.
The adjustments in this section
should be performed only by a skilled
person who knows the hazard
involved.

NOTE

Before performing any adjustments,
allow 1 hour warmup time, unless oth-
erwise noted.

5-4. EQUIPMENTREQUIRED

55. Tet equipment and accessories required for
the adjustment procedures are listed in Table 1-3. If
the listed equipment is not available, substitute

equipment may be used provided it meets the mini-
mum specificationsgivenin thetable.

5-6. AdjustmentTools

57. Required service accessories, with part num-
bers, areillustratedin Section|.

5-8. For adjustments that require a non-metalic
tuning tool, use fiber tuning tool, HP Part Number
8710-0033 (check digit 4). When a non-metalic tun-
ing tool is not required, you may use an ordinary
small, flat-bladed screwdriver or other suitable tool.
Regardless of the tool used, do not try to force any
adjustment control. Slug-tuning inductors and varia-
ble capacitors, especidly, are easily damaged by
excessiveforce.

5-9. Extender Cable Installation

WARNING l

Disconnect display mainframe line
power cord before installation of
extender cable assembly.

5-10. Pull out thelock knob and slide the spectrum
analyzer out of the display mainframe. If side stops
areinstalled, refer to Section I for removal.

511. Carefully dide the extender cable assembly,
HP Part Number 5060-0303, into the display main-
frame, aligning the metal guide plate with the slotted
siderails of the mainframe. Firmly seat the extender
cableassembly to ensuregood contact.

5-12. Connect the opposite end of the cableto the
spectrum analyzer. The plug is keyed so it will go on
correctly and will not make contact upside down.
Remove the orange and the ydlow leadsfrom pins 3
and 4 on the A15 board at the rear of the spectrum
analyzer. Connect the corresponding leads from the
extender cable assembly to these pinsby meansof the
insulated alligator clips.
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5-13. RELATEDADJUSTMENTS

5-14. These adjustments should be performed
when the troubleshooting information in Section
VIl indicatesthat an adjustable circuit is not operat-
ing correctly. Perform the adjustments after repair or
replacement of the circuit. The troubleshooting pro-
cedures and Table 5-2 specify the required adjust-
ments.
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5-15. FACTORY SELECTED COMPONENTS

516. Table53isalist of factory selected compo-
nents used in the HP 8559A. The components are
listed by reference designator, related adjustment
paragraph, and by basis of selection. Factory
selected components are identified by an asterisk (*)
in the schematicdiagrams in Section V11| and in the
ReplaceableParts listin Section VIII. Part numbers
for standard values of selected components are listed
inTable54.



MODEL 8559A ADJUSTMENTS
TABLE5-1.  ADJUSTABLECOMPONENTS(1OF 3)
Adjustment Reference Adjustment Description
Name Designator Paragraph
GAIN A1A2R28 5-30 Adjusts DPM high indication.
OFFSET A1A2R29 530 Adjusts DPM low indication.
2nd MIXER MATCH A5L2 5-26 Adjusts Second Converter output match.
71 ASZ1 5-26 Adjusts First | F Bandpass Filter Response.
z2 AS572 5-26 Adjusts First | F Bandpass Filter Response.
Z3 A5Z3 5-26 Adjusts First | F Bandpass Filter Response.
2nd LO FREQUENCY ASZ4 5-26 Adjusts Second LO Freguency.
3 GHz A7R8 5-25 Adjusts YTO low-end frequency.
— lov ATR29 5-17 Adjusts —IOV Power Supply output.
+14.5V A7RA41 5-17 Adjusts+14.5V Power Supply output.
6GHz C ATR47 5-25 Coarse adjusts YTO high-end frequency.
6GHz F A7TR75 5-25 Fine adjusts YTO high-end frequency.
MO A7R81 5-25 Adjusted to optimize centering between wide and
narrow frequency spans.
DC ATR83 5-25 Adusts delay compensation.
M A7R92 5-25 Adjusts YTO linearity.
REG A8R34 5-26 Adjustsvaractor biasvoltage for proper Second LO
Shift between Regular and Alternate | F.
OFF A8R39 526 Adjusts varactor bias voltage (offset) for Second LO
frequency with Regular IF.
SIG ID A8R40 5-26 Adjusts Second LO shift for signal identifier 1 MHz
below signal.
DPM ZERO A8R61 5-30 Adjusts DPM Driver output for OV with OV input
(offset adjustment).
VO A8R62 5-17 Adjusts varactor bias voltage (offset) with Alternate IF
+10V A9R2 5-17 Adjusts +10V Power Supply output.
1ms A9R10 5-18 Adjusts sweep ramp to calibrate 1 ms/DIV sweep time.
5ms A9R13 5-18 Adjusts sweep ramp to calibrate 5 ms/DIV sweep time.
XTL A9R72 5-21,5-22 Adjusts 3kHz | F bandwidth.
LC A9RS5 5-21,5:22 Adjusts 1 MHz | F bandwidth.
Cc9 A10C9 5-27 Adjusts Second | F Bandpass Filter Response.
C10 A10C10 5-27 Adjusts Second | F Bandpass Filter Response.
Cl11 A10C11 5-27 Adjusts Second | F Bandpass Filter Response.
C12 A10C12 5-27 AdjustsSecond | F Bandpass Filter Response.
CAL FREQ A10C46 529 Adjusts CAL OUTPUT fregquency.
LOADJ A10L12 5-27 Adjusts Third LO frequency.
CAL AMPL A10R13 5-29 Adjusts CAL OUTPUT amplitude.
SYM A11C1S 5-21 Adjusts symmetry of first crystal bandwidth filter
stage.
LCCTR Al1C23 5-21 Adjusts centering of first LC bandwidth filter stage.
CTR Al11C25 5-21 Adjusts centering of first crystal bandwidth filter stage|
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ADJUSTMENTS MODEL 8559A
TABLES-1. ADJUSTABLECOMPONENTS(2OF 3)
Adjustment Reference Adjustment .
Name Designator Paragraph Description
SYM A11C38 5-21 Adjusts symmetry of second crystal bandwidth filter
stage.
LCCTR A11C45 5-21 Adjusts centering of second LC bandwidth filter stage.
CTR Al11C54 5-21 Adjusts centering of second crystal bandwidth filter
stage.
C73(LC DIP) A11C73 5-21 Dip adjustsfirst LC bandwidth filter stage.
C74(LC DIP) Al1C74 5-21 Dip adjusts second LC bandwidth filter stage.
LC AllIR26 5-21 Adjusts LC feedback of bandwidth filter.
XTL Al11R31 521 Adjusts crystal feedback of bandwidth filter.
RF GAIN AlI2RS 5-23 Adjustsoverall gain of step gain amplifiers.
10D (10 dB) Al12R6 5-24 Adjusts 10 dB step gain amplifier.
20D (20 dB) Al2R21 5-24 Adjusts first 20 dB step gain amplifier.
40D (40 dB) A12R29 5-24 Adjusts second 20 dB step gain amplifier.
LCCTR A13C23 5-21 Adjusts centering of first LC bandwidth filter stage.
CTR A13C25 521 Adjusts centering of first crystal bandwidth filter
stage.
SYM A13C38 5-21 Adjusts symmetry of second crystal bandwidth filter
stage.
LCCTR A13C45 5-21 Adjusts centering of second LC bandwidth filter stage.
CTR A13C54 5-21 Adjusts centering of second crystal bandwidth filter
stage.
C73(LC DIP) A13C73 5-21 Dip adjustsfirst LC bandwidth filter stage.
C74(LC DIP) A13C74 5-21 Dip adjusts second LC bandwidth filter stage.

LC A13R26 5-21 Adjusts LC feedback of bandwidth filter.

XTL Al13R31 5-21 Adjusts crystal feedback of bandwidth filter.
OFFSET Al4R10 5-19 Adjusts —8V temperature compensated supply.

TC A14R21 Adjusts gain of +1V supply to provide temperature
compensation for log mode temperature controlled
variable gain amplifier. (Factory adjustable only.)

SLOPE Al14R23 5-19 Adjusts gain of log mode temperature controlled gain
amplifier.

G6 A14R27 5-19 Adjusts combined gain of 2nd and 3rd stagesin linear
mode.

G5 A14R30 5-19 Adjusts gain of 4th stage in linear mode.

G4 A14R33 5-19 Adjusts gain of 5th stage in linear mode.

LIN A14R34 5-19 Adjusts combined gain of 6th and 7th stagesin linear
mode.

—-10dB Al14R39 5-19 Adjusts shape of log fidelity curve at —10 dB.
—30dB Al14Ré69 5-19 Adjusts shape of log fidelity curve at —30 dB.
1VT A14R88 Adjusts voltage at A14TP1 for approximately +1V.
(Factory adjustable only.)
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ADJUSTMENTS

TABLE51. ADJUSTABLECOMPONENTS(30F3)

Adjustment Refgrence Adjustment Description
Name Designator Paragraph
LOG GAIN Al4R121 5-19 Adjusts dc offset circuitry at output of Log Amplifier
Assembly A14 for 10 dB stepsin log mode.
1 dB (offset) Al5R1 520 Adjusts LOG 10 dB/DIV translation.
OD (0 dB) A12R35 5.24 Adjusts variable gain amplifier for 0 dB with REF
LEVEL FINE control set to 0 dB.
—12D (—12 dB) Al12R39 5-24 Adjusts variable gain amplifier for —12 dB with REF
LEVEL FINE control set to —12 dB.
1B Al2R47 5-28 Adjusts slope of Band 1 response.
2B A12R48 5-28 Adjusts slope of Band 2 response.
3B Al12R49 5-28 Adjusts slope of Band 3 response.
4B Al12R51 5-28 Adjusts slope of Band 4 response.
5B Al12RS53 5-28 Adjusts slope of Band 5 response.
5C Al12R54 5-28 Adjustshigh-end breakpoint in slope of Band 5
response.
6B Al12RS55 5-28 Adjusts slope of Band 6 response.
6C Al2R56 5-28 Adjusts high-end breakpoint in slope of Band 6
response.
1A Al2RS57 5-28 Adjusts gain of Band 1.
2A Al12R58 5-28 Adjusts gain of Band 2.
3A Al12R59 5-28 Adjustsgain of Band 3.
4A Al12R60 528 Adjusts gain of Band 4.
5A Al2Re61 5-28 Adjusts gain of Band 5.
6A AI2R62 5-28 Adjusts gain of Band 6.
v3+ Al12R70 5-28 Adjusts diode bias for Band 6.
v 3- Al12R71 5-28 Adjustsdiode bias for Band 5.
V1 Al12R72 5-28 Adjusts diode bias for Bands 1 and 2.
v2— A12R83 5-28 Adjusts diode hias for Band 3.
v2+ A12R87 5-28 Adjusts diode bias for Band 4.
SYM Al13C15 5-21 Adjusts symmetry of first crystal bandwidth filter

stage.
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TABLES2. RELATEDADJUSTMENTS
Assmbly Rgplaced Perform the Following Related Adjustments Paragraph
or Repaired Number
AlAl DPM Display Frequency Display Adjustments 5-30
AlA2 DPM Driver Frequency Display Adjustments 5-30
A2 Front Panel Switch First Converter Adjustments 5-25
Assembly CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
A3 Input Attenuator Frequency Response Adjustments 5-28
A4 First Mixer First Converter Adjustments 5-25
Frequency Response Adjustments 5-28
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
AS Second Converter Second Converter Adjustments 5-26
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
A6 YIG-Tuned Oscillator First Converter Adjustments 5-25
Frequency Response Adjustments 5-28
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
A7 Frequency Control Power Supply Checksand Adjustments 5-17
First Converter Adjustments 5-25
A8 Marker First Converter Adjustments 5-25
A9 Sweep Generator/ Power Supply Checks and Adjustments 5-17
Bandwidth Control Calibrated Sweep Time Adjustments 5-18
3-dB Bandwidth Adjustments 5-22
AlD Third Converter Third Converter Adjustments 5-27
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
All, . . Bandwidth Filter Adjustments 5-21
Al13* Bandwidih Filters | 3 48 Bandwidth Adjustments 5:22
Al2 Step Gain RF Gain Adjustments 5-23
Step Gain Adjustments 5-24
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
Al4 Log Amplifier Log Amplifier Log and Linear Adjustments 5-19
1-dB Offset Adjustment 5-20
CAL OUTPUT and REF LEVEL CAL Adjustments 5-29
AlS Vertical Driver/ | -dB Offset Adjustment 5-20
Blanking
Al6 Motherboard No related adjustments

*All and A13 bandwidth filter assemblies contain a matched set of crystals. These two assemblies must be treated
as a matched pair when replacement is necessary.




MODEL8559A

ADJUSTMENTS

TABLES3. FACTORYSELECTEDCOMPONENTSIN ALPHA-NUMERICALORDER

g:ﬂf:'::tzi Basis of Selection [I)Q:sfii:]rr?gt%? Basis of Selection
AlA2RI1 Adjusts bias on DPM Clock Oscillator. Al1R56 Selected to equalize feedback between
A7C12 Selected to provide delay compensation LC stages (not field selectable).
for main coil sweeps. A12C26 Selected to optimize 3 MHz to 1 MHz
ATRS59 Adjusts YTO sweep linearity. bandwidth amplitude and frequency
A7TR60 Adjusts Y TO sweep linearity. correlation.
ATR96 Selected to provide delay compensation A12R50 Adjusts Band 3 breakpoint for frequency
for FM coil swept spans. response.
ATR106 Selected to optimize Main Coil Span Al12R73 Shifts adjustment range of A12R72 V1.
Accuracy. Al12R74 Shifts adjustment range of A12R71 V3—.
ATR107 Selected to optimize Main Coil Span AlI2R75 Shifts adjustment range of A12R70 V3+.
Accuracy. A12R80 Adjusts reference voltage to A12U2 for
A8R94 Shifts adjustment range of A8R34 REG. diode bias.
A9R42 Selected to set low end of sweep ramp. A12R84 Shiftsadjustment range of A12R83 V2—.
A9R47 Selected to set high end of sweep ramp. A12R88 Shiftsadjustment range of A12R87 V2+.
A9R109 Selected to optimize 1 kHz Bandwidth. Al13C16 Selected to shift adjustment range of
A9RI110 Selected to optimize 3 kHz Bandwidth. A13C23. Should be same value as
A9RI111 Selected to optimize 10 kHz Bandwidth. A13C20.
A9RI16 Selected to optimize 300 kHz Bandwidth. A13C20 Selected to shift adjustment range of
A9RI118 Selected to optimize 1 MHz Bandwidth. A13C23. Should be same value as
A9R120 Selected to optimize 3 MHz Bandwidth. A13C16.
A10R25 Adjusts gain of Flatness Compensation Al13C43 Selected to shift adjustment range of
Amplifier to compensate for gain of A13C45. Should be same value as
A12 flatness circuitry. A13C64.
All1Cl6 Selected to shift adjustment range of Al13Co4 Selected to shift adjustment range of
A11C23. Should be same value as A13C45. Should be same value as
A11C20. A13C43.
Al1C20 Selected to shift adjustment range of A13R7 Adjusts XTAL bandwidth amplitudes
A11C23. Should be samevalue as relative to LC amplitutles.
AllCl6. Al13R19 Selected to give correct | F bandwidth for
Al1C43 Selected to shift adjustment range of RESOLUTION BW of 100 kHz.
A11C45. Should be same value as Al13R23 Selected to give correct | F bandwidth for
Al1C64. RESOLUTION BW of 30kHz.
Al1C64 Selected to shift adjustment range of Al13R32 Selected to shift adjustment range of
A11C45. Should be same value as A13R26.
A11C43. A13R43 Selected to give correct IF bandwidth for
AllR7 Adjusts XTAL bandwidth amplitudes RESOLUTION BW of 100 kHz.
relative to LC amplitudes. A13R48 Selected to give correct | F bandwidth for
All1R19 Selected to give correct | F bandwidth for RESOLUTION BW of 30 kHz.
RESOLUTION BW of 100 kHz. A13R56 Selected to equalize feedback between
All1R23 Selected to give correct | F bandwidth for LC stages (not field selectable).
RESOLUTION BW of 30 kHz. A14R93 Selected to shift adjustment range of
All1R32 Selected to shift adjustment range of All1R34,
A11R26, Al4R101 Selected to shift adjustment range of
Al1R43 Selected to give correct IF bandwidth for A11R34.
RESOLUTION BW of 100 kHz. Al4R107 Selected to shift adjustment range of
Al11R48 Selected to give correct | F bandwidth for A11R23.
RESOLUTION BW of 30 kHz. A15R26 Selected to provide increased range

adjustment for 1 dB offset circuit.
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TABLE5-4. HP PART NUMBERS OF STANDARD VALUE REPLACEMENT COMPONENTS (1 OF 3)

MODEL 8559A

CAPACITORS

RANGE: 1to 24 pF
TYPE: Tubular

TOLERANCE:

RANGE: 27 to 680 pF
TYPE: Dipped Mica

1t09.1 pF =+.25 pF TOLERANCE: 5%
10 to 24 pF = +5%

\(s';’f HP Part Number ¢ \(/s"#)e HP Part Number .
1.0 0160-2236 8 27 0160-2306 3
1.2 0160-2237 9 30 0160-2199 2
1.5 0150-0091 8 33 0160-2150 5
1.8 0160-2239 1 36 0160-2308 5
20 0160-2240 4 39 01400190 7

43 0160-2200 6
22 0160-2241 5 47 0160-2307 4
2.4 0160-2242 6 51 0160-2201 7
2.7 0160-2243 7 56 01400191 8
3.0 0160-2244 8 62 0140-0205 5
33 0150-0059 8
68 0140-0192 9
3.6 0160-2246 0 75 0160-2202 8
39 0160-2247 1 82 g}ggg;g; 0
43 224 91 g D
o g : 100 0160:2204 0
5.1 0160-2250 6 i 0140.0194 |
120 0160-2205 1
5.6 0160-2251 7 130 0140-0195 2
6.2 0160-2252 8 150 0140-0196 3
6.8 0160-2253 9 160 0160-2206 2
75 0160-2254 0
8.2 0160-2255 1 180 0140-0197 4
200 0140-0198 5
9.1 01002256 2 220 0160-0134 1
10.0 0160-2257 3 240 0140-0199 6
11.0 01602258 4 270 01400210 ;
L e (1] m ooz |
' 330 0160-2208 4
360 0160-2209 5
15.0 0160-2261 9 390 0140-0200 0
16.0 0160-2262 0 430 0160-0939 4
18.0 0160-2263 1
20.0 0160-2264 2 470 0160-3533 0
22.0 0160-2265 3 510 0160-3534 1
560 0160-3535 2
620 0160-3536 3
24.0 0160-2266 4 - bl A
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MODEL8559A
TABLE54. HPPART NUMBERSOFSTANDARDVALUE REPLACEMENTCOMPONENTS(2 OF3)
- 3
RESISTORS
RANGE: 10to 464K Ohms
TYPE: Fixed-Film NB=
WATTAGE: .125at 125°C :{Eﬁ = ———
TOLERANCE: +1.0%
Value C || value HP Part Numb C Value C
() HP Part Number |[ p () art Number D ) HP Part Number D
10.0 0757-0346 2 464 0698-0082 7 21.5K 0757-0199 3
11.0 0757-0378 0 511 0757-0416 7 23.7K 0698-3158 4
121 0757-0379 1 562 0757-0417 8 26.1K 0698-3159 5
133 0698-3427 0 619 0757-0418 9 28.7K 0698-3449 6
14.7 0698-3428 1 681 0757-0419 0 31.6K 0698-3160 8
16.2 0757-0382 6 750 0757-0420 3 34 8K 0757-0123 3
17.8 0757-0294 9 825 0757-0421 4 38.3K 0698-3161 9
19.6 0698-3429 2 909 0757-0422 E: 42.2K 0698-3450 9
215 0698-3430 5 1.0K 0757-0280 3 46.4K 0698-3162 0
237 0698-3431 6 1.1IK 0757-0424 7 51.1K 0757-0458 7
26.1 0698-3432 7 1.21K 0757-0274 5 56.2K 0757-0459 8
28.7 0698-3433 8 1.33K 0757-0317 7 61.9K 0757-0460 1
31.6 0757-0180 2 1.47K 0757-1094 9 68.1K 0757-0461 2
34.8 0698-3434 9 1.62K 0757-0428 | 750K 0757-0462 3
383 0698-3435 0 1.78K 07570278 9 82.5K 0757-0463 4
422 0757-0316 6 1.96K 0698-0083 8 90.9K 0757-0464 5
46.4 0698-4037 0| 215K 0698-0084 9 10X 07570465 6
51.1 0757-0394 0 2.37K 0698-3150 6 110K 0757-0466 7
56.2 0757-0395 1 2.61K 0698-0085 0 121K 0757-0467 8
61.9 0757-0276 7 2.87K 0698-3151 7 133K 0698-3451 0
68.1 0757-0397 3 3.16K 0757-0279 0 147K 0698-3452 1
75.0 0757-0398 4 3.48K 0698-3152 8 162K 0757-0470 3
825 0757-0399 5 3.83K 0698-3153 9 178K 0698-3243 8
90.9 0757-0400 9 4.22K 0698-3154 0 196K 0698-3453 2
100 0757-0401 0 4.64K 0698-3155 1 215K 0698-3454 3
110 0757-0402 1 5.11K 0757-0438 3 237K 0698-3266 5
121 0757-0403 2 5.62K 0757-0200 7 261K 0698-3455 4
133 0698-3437 2 | 619K 07570290 5 | 287 0698-3456 5
147 0698-3438 3 6.81K 0757-0439 4 316K 0698-3457 6
162 0757-0405 4 [ 7.50K 0757-0440 7 | 348K 0698-3458 7
178 0698-3439 4 I 825K 0757-0441 8 | 383K 0698-3459 8
196 0698-3440 7 9.09K 07570288 1 422K 0698-3460 1
215 0698-344 1 8 10.0K 0757-0442 9 | 464K 0698-3260 9
237 0698-3442 9 11.0K 07570443 0
261 0698-3132 4 12.1K 0757-0444 |
287 0698-3443 0 13.3K 0757-0289 2
316 0698-3444 1 14.7K 0698-3156 2
348 0698-3445 2 || 162K 0757-0447 4
383 0698-3446 3 17.8K 0698-3136 8
422 0698-3447 4 19.6K 0698-3157 3
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TABLE5-4. HPPART NUMBERS OF STANDARD VALUE REPLACEMENTCOMPONENTS3 OF 3)

RESISTORS

RANSE: 10to 1.47M Ohms
TYPE: Fixed-Film :@%
WATTAGE: .5at 125°C

TOLERANCE: 1%

Value | HP Part C
() Number

Value HP Part
() Number

Value HP Part
() Number

Value HP Part
(2) Number

oo
oo
oo

110K |0757-0859
121K | 0757-0860
133K | 0757-0310
147K | 0698-3175
162K | 0757-0130
178K | 0757-0129
196K | 0757-0063
215K | 0757-0127
237K | 0698-3424
261K | 0757-0064
287K [ 0757-0154
316K | 0698-3425
348K | 0757-0195
383K | 0757-0133
422K | 0757-0134
464K | 0698-3426
511K | 0757-0135
562K | 0757-0868
619K [ 0757-0136
681K | 0757-0869
750K | 0757-0137
825K | 0757-087C
909K | 0757-0138
IM 0757-0059
1.IM | 0757-013%
1.21M | 0757-0871
1.33M | 0757-0194
1.47M | 0698-3464

4.64K | 0698-3348
5.11K | 0757-0833
5.62K | 0757-0834
6.19K | 0757-0196
6.81K | 0757-0835
7.50K | 0757-0836
8.25K | 0757-0837
9.09K | 0757-0838
10.0K | 0757-0839
12.1K | 07570841
13.3K | 0698-3413
14.7K | 0698-3414
16.2K | 0757-0844
17.8K | 0698-0025
19.6K | 0698-3415
21.5K | 0698-3416
23.7K | 0698-3417
26.1K | 0698-3418
28.7K | 0698-3103
31.6K | 0698-3419
34.8K | 0698-3420
38.3K | 0698-342]
42.2K | 0698-3422
46.4K | 0698-3423
S1.1IK | 0757-0853
56.2K | 0757-0854
61.9K | 0757-0309
68.1K | 0757-0855
75K | 0757-0856
82.5K | 0757-0857
90.9K | 0757-0858
1aXK | 0757-0367

215 0698-3401
237 0698-3102
261 0757-1090
287 0757-1092
316 0698-3402
348 0698-3403
383 0698-3404
422 0698-3405
464 0698-0090
511 0757-0814
562 0757-0815
619 0757-0158
681 0757-0816
750 0757-0817
825 0757-0818
909 07570819
1.00K | 0757-0159
1.10K | 0757-0820
1.21K | 0757-0821
1.33K | 0698-3406
1.47K | 0757-1078
1.62K | 0757-0873
1.78K | 0698-0089
1.96K | 0698-3407
2.15K | 0698-3408
2.37K | 0698-3409
261K | 0698-0024
2.87K | 0698-3101
3.16K | 0698-3410
3.48K | 0698-3411
3.83K | 0698-3412
4.22K | 0698-3346

10.0 0757-0984
11.0 | 0575-0985
12.1 0757-0986
13.3 0757-0001
14.7 0698-3388
16.2 0757-0989
17.8 0698-3389
19.6 0698-3390
21.5 0698-3391
23.7 0698-3392
26.1 0757-0003
28.7 0698-3393
316 0698-3394
348 0698-3395
38.3 0698-3396
422 0698-3397
46.4 0698-3398
51.1 0757-1000
56.2 0757-1001
619 0757-1002
68.1 0757-0794
75.0 0757-0795
82.5 0757-0796
90.0 0757-0797
100 0757-0198
110 0757-0798
121 0757-0799
133 0698-3399
147 0698-3400
162 0757-0802
178 0698-3334
196 0757-1060

= OO 0E -1 UM AWODOOOXI LWL BRNE DOV EOWNAR
OO~ B OO E0WIORARNO RO — 230 ORWNO LN

O OO WKNWOOoN-IOWLHHODODhRWN—=0OWOK0WWODNNOOWnA
P o — -] -] 00 O B OO Lo -dund Wikh—§aO0-d4s Wk =1L o
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MODEL 8559A ADJUSTMENTS

ADJUSTMENTS

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS

REFERENCE:
A7, A8, A9 Schematics

DESCRIPTION:

The +14.5V and - 10V regulated power supplies on Frequency Control Assembly A7 are adjusted. The
(dependent) — 12V power supply is then checked for proper dc output (with lessthan £50 mV variation) while
the spectrum analyzer is tuned from 10 MHz to 3 GHz. The 10V power supply on Sweep Generator/Band-
width Control Assembly A9 and the VO (Varactor Offset) voltageon Marker Assembly A8 are then adjusted.
Both the + 10V power supply voltage and the VO voltage are temperature-dependentand must be adjusted
duringthefirst fiveminutesafter the spectrum anayzer isturned on (cold instrument).

DIGITAL VOLTMETER

" 000 O ?

input [J

CABLE
ASSEMBLY

DISPLAY

ADAPTER

EXTENDER
CABLE _— 0
ASSEMBLY 0.%ee | SPECTRUM

© © ©® | ANALYZER

ool O e ®

FIGURE51. POWER SUPPLY CHECKS AND ADJUSTMENTS TEST SETUP

EQUIPMENT:
Digita VOIMEEr .. e e e e e e e it it e HP 3456A
Extender Cable . ..o e et H P 5060-0303
CableAssembly, BNC(M)toBananaPlug . . . ... .. oooiiii it HP 11001A
Adapter, BNC(f) toAlligator Clips o ovvvvvnniiii i HP 8120-1292
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5-17.

ADJUSTMENTS

POWER SUPPLY CHECKS AND ADJUSTMENTS(Cont'd)

PROCEDURE:

1

512

Set spectrum analyzer controls as follows:

FREQUENCYBANDGHZ ...... . i e .01-3
TUNING i e 0.010 GHz
FREQ SPAN/DIV .ttt i s nannnnnns F (full)
RESOLUTION BW ..ttt iii sttt inie i snan s Optimum, coupled
INPUT ATTEN .. e e e e e e 10dB
REFERENCELEVEL .o vunii ittt i aiaiiaa s naeees 0dBm
REFLEVELFINE ... o e 0
AMPltUESCAIE .« o vt i it i i 10dB/DIV
SWEEP TIME/DIV . i i i it sttt et a st aa s anas MAN
SWEEPTRIGGER ... FREE RUN
AL TR e e OFF
SIGIDENT e OFF
BL C LI P o OFF
VIDEOFILTER ... e e e OFF
NOTE

In all following adjustments, connect negative terminal of digital voltmeter
to spectrum analyzer chassis unless otherwiseinstructed.

Connect equipment as shown in Figure 5-1. Install Frequency Control Assembly A7 on extender board
and connect digital voltmeter to *14.5V test points A7TP3.

Adjust T 14.5V potentiometer A7R41 for a voltmeter indication of + 14.500 +0.002 Vdc.

Connect digital voltmeter to — 10V test point A7TP2 and adjust — 10V potentiometer A7R29 for a volt-
meter indication of —10.000 +0.005 Vdc.

Use digital voltmeter to check for —12.0 £0.1 Vdc at collector (case) of transistor A7Q7, located near
center of Frequency Control Assembly A7. Vay MAN SWEEP control over entire range and verify that
voltage indication variesno more than +0.05 Vdc.

Remove extender board and reinstall Frequency Control Assembly A7.



MODEL 8559A ADJUSTMENTS

ADJUSTMENTS

517. POWER SUPPLY CHECKS AND ADJUSTMENTS(Cont'd)

NOTE

The two following voltage adjustments, +10V and VO (Varactor Offset),
must be performed while the spectrum analyzer is still cold (during first five
minutes after turn-on). If the instrument has been operating longer than five
minutes, turn off the display mainframe, remove A8 and A9 assemblies, and
let them cool on bench for 15 minutes. Replace the two assemblies and
proceed with adjustment of A9R2 and A8R62 during the first five minutes
after turn-on.

7. Connect digital voltmeter to * 10V test point AOTP7 and adjust + 10V potentiometer A9R2 for a voltme-
ter indication of +10.000 +0.100 Vdc.

8 Connect digital voltmeter to VO test point A8TP2. Set spectrum analyzer SWEEP TIME/DIV control to
10 ms and SWEEP TRIGGER control to SINGLE. Turn ALT IF and SIG IDENT on (pushbuttons
depressed).

9. Voltage at A8TP2 will alternate between two values each time a sweep is triggered. Trigger sweep a few

times until voltmeter indicates least negative VO voltage. Adjust VO potentiometer A8R62 for a voltmeter
indication of —2.00 £0.10 Vdc.
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ADJUSTMENTS
5-18. CALIBRATED SWEEP TIME ADJUSTMENT

REFERENCE:
A9 Schematic

DESCRIPTION:

A counter is used to adjust the time interval of the 1 millisecond per division and 5 milliseconds per division
sweep times. Calibrated sweep times from 0.1 milliseconds through 50 milliseconds are then checked using the

counter time-interval (T.1.) function.

DISPLAY
COUNTER

AUx B
9 PENLIFT/
BLANK NG

BNC
TEE

SPECTRUM
ANALYZER

EXTENDER

CABLE *0le.
ASSEMBLY

[
©©@00

ooo@ Qe @

FIGURE5-2. CALIBRATED SWEEP TIME ADJUSTMENT TEST SETUP

EQUIPMENT:
BOMHzZUNIVErsal COUNtEr ..o vt e et et e H P 5300B/5302A
Extender Cable Assembly . .....ooi i H P 5060-0303
BN C T8 ittt H P 1250-0781
PROCEDURE:

NOTE
Since the calibrated sweep time adjustments are dependent on the *14.5V

and — 10V power supplies, the Power Supply Checks and Adjustments (par-
agraph 5-17)should be performed before starting this procedure.

514



MODEL 8559A

ADJUSTMENTS
ADJUSTMENTS
5-18. CALIBRATEDSWEEP TIME ADJUSTMENT (Cont'd)
1. Setequipment controlsasfollows:
NOTE
If an HP 853A Spectrum Analyzer Display mainframe is used, and a sweep
time faster than 10 msec is selected, an error message will appear on the
analyzer's CRT and the analyzer will go into mixed mode.
Spectrum Analyzer:
FREQUENCY BAND GHZ ... ...ttt e e .01-3
TUNING e e e >0.010 GHz
FREQ SPAN/DIV ...t e e e e F (full)
RESOLUTION BW ... e e Optimum, coupled
INPUTATTEN oo e e 10dB
REFERENCE LEVEL . . ..o e e 0 dBm
REFLEVELFINE ... e e 0
AmPltUdeSCale . ..o e 10dB/DIV
SWEEP TIME/DIV . .. e e e 1 msec
SWEEPTRIGGER . ...t e e FREE RUN
A LTI e e OFF
SEG D EN T o e OFF
B C L I P e e OFF
VIDEOFILTER ..o e e e e e e e e e e OFF
50 MHz Universal Counter:

FUNCTION ettt e e e e e e e e e e e e e TI.AtoB
SAMPLE RATE . i e e e Full counterclockwise
TIME BASE . .. 10 us
SENSITIVITY (A) ..ottt 9 o’clock
ABOMHZINPUT .ttt et L[ (falling edge)
SENSITIVITY (B) ..ttt e e e e 9 o’clock
BIOMHZINPUT .. e [ (rising edge)

2. Connect equipment asshown in Figure 5-2.

3. Adjust counter SENSITIVITY controls (both channels) as necessary until counter triggersand indicatesa
timeinterval of approximately 10.00 ms.

4. Adjust 1 ms potentiometer A9R10 for atimeinterval indication of 10.00 +0.80 ms.
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ADJUSTMENTS

5-18. CALIBRATEDSWEEP TIME ADJUSTMENT (Cont’d)

NOTE

In early instruments, ASR13 is labeled "2 ms.” The adjustment of A9R13,
however, should be performed with SWEEP TIME/DIV set at 5 ms.

5. S spectrum analyzer SWEEP TIME/DIV control to 5 msec. Readjust counter SENSITIVITY controls
as necessary and adjust 5 ms potentiometer A9R13 for atimeinterval indication of 50.00 +4.00 ms.

6. Check timeinterval for each SWEEP TIME/DIV control setting listed in Table5-5. Readjust 1 ms potenti-
ometer A9R 10 and 5 ms potentiometer A9R 13 as necessary if test limitsare exceeded.

TABLE 55. CALIBRATED SWEEP TIME TEST LIMITS

SWEEP TIME/DIV Setting Sweep Time (ms)
.I'ms 1.00£0.10
.2 ms 2.00%0.20
S5 ms 500+ 0.40
I ms 10.00 + 0.80
2ms 20.00 £ 1.50
5ms 50.00 £4.00
10 ms 100.00 £ 8.00
20ms 200.00 = 16.00
50 ms 500.00 £ 40.00
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ADJUSTMENTS

5-19. LOGAMPLIFIER LOG AND LINEAR ADJUSTMENTS

REFERENCE:

Al4and A15 Schematics

DESCRIPTION:

ADJUSTMENTS

Step attenuators are used to changetheleve of theinput signd to the spectrum analyzer in calibrated steps. The
output of Verticd Driver and Blanking Assembly A15is monitored, and adjustmentsare performed to calibrate

Log Amplifier Assembly A14.

S1GNAL QENERATOR

DIGITAL VOLTMETER [ﬁ]
—
— — g
_®°<2 [? ? I Iggo@cv@o@ @ @“
INPUT [ RF OUTPUT
CABLE ADAPTER
DISPLAY ASSEMBLY ADAPTER @ @ ?
G , A d_b——-d b %
- i STEP
ATTENUATORS
ADAPTER
A1OW1
AISTPY 321.4 MHz IN
EXTENDER 1Y JH
CABLE - es00 | SPECTRUM
R J@®©®06 |ANnLvzEr
0BBE Q=+ O
FIGURES3. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTSTEST SETUP
EQUIPMENT:

SIgNAl GENEIAIOT + « + + v vttt e et e e e H P 8640B
Digital VOIIMEEr - - oo e HP3456A
Step Attenuator (10-dB/step) .. ..o oo e HP 355D, Opt. H82
Step Attenuator (1-dB/step) - - .o o oo HP355C, Opt. H80
CableAssembly, BananaPIugtoBNC (M) « ... cvovvv i HP 11001A
Adapter, Type N (M) tOBNC(f) .o e H P 1250-0780
Adapter, SMC (M) tOBNC () + -+ v v vt e e H P 1250-0832
Extender CableAssamblY .. cvvv i H P 5060-0303
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ADJUSTMENTS
519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)
PROCEDURE:
1. Setequipment controlsasfollows:
Spectrum Analyzer:
FREQUENCY BAND GHzZ . ..ot e e e 01-3
TUNING o e e e e e e e e i >0.010 GHz
FREQ SPAN/DIV . .ottt et e et e e e 0
RESOLUTION BW ittt ittt e e e e et et e e e 300 kHz, uncoupled
INPUTATTEN it e e e e e e e 10dB
REFERENCELEVEL . ... i i i i i e i e et it —50dBm
REFLEVELFINE ... e e e e e 0
AMPlUdESCAlE . ..o e e e LIN
SWEEP TIME/ DIV . e e e e e e e AUTO
SWEEPTRIGGER . . .o e e FREE RUN
A LTI o e e e e e e OFF
SIG IDENT . e e et e e e e e e e OFF
BL LI P .t e e e e e e e e e OFF
VI DEOFILTER .o e et e e et e e e e e e OFF
Signal Generator:

COUNTERMODE ..o e e e e e e e et INT
A o e e e e e e e OFF
Ve e e e OFF
FREQUENCY TUNE ...t it e et 321.4MHz
R o e e e e e e e ON
OUTPUTLEVEL ..o e e e approx. —28 dBm

2. Set 1-dB step attenuator to 10 dB and 10-dB step attenuator to 0 dB. Remove AIOWI (blue cable) from
AS5J2 and connect equipment as shown in Figure 5-3, using adapter to connect step attenuator to A10W1.

NOTE

The HP 355C 10 dB attenuationis included to compensate for 10 dB of gain
on Step Gain Assembly A12 with the TEST-NORM switchin TEST.

3. Set TEST-NORM switch on Step Gain Assembly A12 to TEST position. Adjust signal generator FRE-
QUENCY TUNE control for maximum signal amplitudeon display with 10-dB step attenuator set to 0 dB
(reducesignal generator OUTPUT LEVEL control setting as necessary to bring signal on-screen).
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5-19.

15,

16.

7

18.

ADJUSTMENTS

LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

Disconnect signal generator output from step attenuator. Adjust spectrum analyzer VERTICAL POSN
control to position signal trace at bottom CRT graticule line. Measure dc offset voltage at A15TP1 and
record.

. mV

Connect signal generator to step attenuator and adjust signal generator FINE TUNE control to peak
signal on CRT display.

Adjust signal generator OUTPUT LEVEL for digital voltmeter (DVM) reading (+ 1 mV) of 800 mV plus
offset recorded in step 4, as measured at A15TP1. Adjust spectrum analyzer VERTICAL GAIN control
to position signal trace at top graticuleline.

Set spectrum analyzer Amplitude Scalecontrol to 10dB/DIV.

Set 10-dB step attenuator to 0 dB and adjust SL OPE potentiometer A14R23 for DVM reading (+1 mV)
of 800mV plus offset recorded in step 4, as measured at A15TP1.

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (+ 1 mV)
of 200mV plusoffset recorded in step 4, as measured at A15TP1.

Repeat steps 8 and 9 until no further adjustment is necessary.

Set 10-dB step attenuator to 30 dB and adjust SL OPE potentiometer A14R23 for DVM reading (=1 mV)
of 500 mV plusoffset recorded in step 4, as measured at A15TP1.

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (+ 1 mV)
of 200mV plusoffset recorded in step 4.

Repeat steps11 and 12 until no further adjustment is necessary.

Set 10-dB step attenuator to 10 dB and adjust — 30 dB potentiometer A14R69 for DVM reading (+ 1 mV)
of 700mV plusoffset recorded in step 4.

Set 10-dB step attenuator to 0 dB and adjust — 10 dB potentiometer A14R39 for DVM reading (+1 mV)
of 800mV plusoffset recorded in step 4.

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (+ 1 mV)
of 200mV plusoffset recorded in step 4.

Set 10-dB step attenuator to 0 dB and adjust SL OPE potentiometer A14R23 for DVM reading (+ 1 mV)
of 800 mV plusoffset recorded in step 4.

Repeat steps 16 and 17 until no further adjustment is necessary.
Check log fidelity per Table5-6. If test limitsare not met, repeat steps 8 through 18.
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5-19.

ADJUSTMENTS

TABLES5-6. LOG FIDELITY CHECK

LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

MODEL 8550A

St Corrected Theoretical Difference
Att ep t DVM DVM Test Theoretical Reading Subtracted Between
Seentgﬁ or Readi Reading* Limits Reading from Corrected Adjacent
(d B)g Fm‘U'f“ (mV)g (mV) (mV) DVM Reading Readings*"
(mV) (mV)
0 8001 800
10 7003 700
20 600 + 4 600
30 5004 500
40 400 %5 400
50 3006 300
60 200+7 200
70 100 £ 8 100
* DVM reading minusoffset recorded in step 4.
#*All valuesin the Difference Between Adjacent Readings column must beless than or equal to £ 10 mV.
Example(+5 mV offset):
TABLE5-7. SAMPLE COMPUTATIONSOF AMPLITUDELOG DISPLAY ACCURACY
St Corrected Theoretical Difference
Att ep t DVM DVM Theoretical Reading Subtracted Between
Ser;tga or Reading Reading* Reading from Corrected Adjacent
(edér;g {mV) ( V)g (mV) DVM Reading Readings*"'
m (mV) (mV)
0 +805 +800 +800 0
10 +708 +703 +700 +3 -3
20 +599 +594 +600 -6 +9
30 +497 +492 +500 -8 +2
40 +406 +401 +400 t1 -9

* DVM Reading minus offset recorded in step 4.
** All values in the Difference Between Adjacent Readings column must be less than or equal to £ 10 mV.
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ADJUSTMENTS

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

Linear Output and Linear Step Gain

20. Disconnect A10W1 from step attenuator and reconnect to A5J2.

CAUTION

When reconnecting A10W1 to A5J2, do not tighten to over 6 inch pounds of
torque; A5J2 can be damaged if the connector is overtightened.

Set spectrum analyzer controls asfollows:

ADJUSTMENTS

INPUT ATTEN ..ottt e e e 10dB

REFERENCE LEVEL .. v vvtt e s e - 50dBm

FREQ SPAN/DIV . .\ttt ittt e e e it e i eaans 0

TUNING ettt st s ra i nnees 30 MHz
Set signal generator controls asfollows:

OUTPUTLEVEL ... i e approx. —5dBm

.. 30MHz

e ] U | O

Set 10-dB step attenuator to 0 dB.

21. Removeadapter from step attenuator and connect step attenuator to spectrum analyzer input. Adjust the
signal generator OUTPUT LEVEL for a DVM reading (£ 1 mV) of 800 mV plus offset recorded in step 4

(measured at A15TPI).

22.  Set spectrum analyzer amplitude scalefor Linear display (LIN) and adjust LIN control A14R34 for DVM

reading (£ 1 mV) of 800mV plusoffset recordedin step 4.

23. Make adjustmentsindicated in Table 5-8, then recheck that all steps meet the DVM test limits. Between

adjustments, recheck tuning of spectrum analyzer to becertain signal remains peaked.

TABLE 5-8. LINEAR GAIN ADJUSTMENTS

Adjustment Step Attenuator Reference Level (dBm) DVM Reading"
A14R34 0 —50 Ref: 8001 mV
A14R33 10 —60 800 £5 mV
Al14R30 20 -70 8005 mV
Al4R27 30 —-80 8005 mV

No adjustment 40 90 80020 mV

* After subtracting offset.
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5-19.

Log
24,

25.

26.

27.

28.

29.

52

ADJUSTMENTS

LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS(Cont'd)

Gain
Set spectrum analyzer controlsasfollows:

REFERENCE LEVEL . ... .. i i e ettt ei e ieees —50dBm
Amplitude Scale . . ... o e e e 1db/DI1V

Set 10-dB step attenuator to 0 dB. Retune spectrum analyzer to peak signal. Adjust signa generator
OUTPUT LEVEL for DVM reading (£ 1 mV) of 800 mV plus offset recorded in step 4, as measured at
Al15TPI1.

Set 10-dB step attenuator to 40 dB. Set REFERENCE LEVEL to —90 dBm and adjust LOG GAIN
control A14R121 for DVM reading of 800mV plusoffset recordedin step 4, asmeasured at A15TP1.

Check log gain steps according to Table 5-9. If limitsare not met, repeat steps 25 through 27. If limitsstill
arenot met, return tostep 1.

TABLES9. LOG GAIN ADJUSTMENTLIMITS

Step Attenuator Reference Level (dBm) DVM Reading*
0 -50 Ref: 8001 mV
10 —-60 800 +30mV
20 —0 800 +30mV
30 -80 800 +30mV
40 90 800 +30mV
* After subtracting offset.

Set spectrum analyzer controls asfollows:

REFERENCELEVEL ... ..o e —50dBm
AMPlitude SCAE -« v vt i i i i 1dB/DIV

Set both step attenuatorsto 0 dB. Reducesignal generator OUTPUT LEVEL until signal appears at top of
display. Adjust spectrum analyzer FINE TUNE to pesk trace on display and adjust signa generator
OUTPUT LEVEL for DVM reading (+ 1 mV) of 800 mV plus offset recorded in step 4, as measured at
A15TP1. Increase attenuation in 1-dB steps as shown in Table 5-10 and take DVM readingsto check log
amplifier output.

Return TEST-NORM switch A12S1 to NORM.



MODEL 8559A ADJUSTMENTS
ADJUSTMENTS
519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS(Cont'd)
TABLES-10. LOG AMPLIFIER OUTPUT LIMITS
Theoretical Difference
A Step DVM Corrected Test Theoretical Reading Subtracted Between
ttenuator . DVM S ; )
Setting Reading Reading* Limits Reading from Corregted Adjgcent
(dB) (mv) (mV) (mV) {mV) DV M Reading Readings*
(mV) (mV)
0 800 £1 +800 a
1 700 £10 +700
2 600 £20 +600
3 500 £30 +500
4 400 £30 +400
5 300 £30 +300
6 200 30 +200
7 100 £30 +100

* DVM Reading minus offset.

**All valuesin the Difference Between Adjacent Readings column must be less than or equal to +10 mV
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MODEL 8559A

ADJUSTMENTS

5-20. 1-dB OFFSET ADJUSTMENT

REFERENCE:

A15 Schematic

DESCRIPTION:

Referenceisset in 10 dB/DIV amplitude scale and 1 dB offset isadjusted in 1 dB/DIV for the same full display

reference.

DISPLAY

[ ]
0
L]
-
-
-
-
-
o

SPECTRUM
ANALYZER

EXTENDER
CABLE | gy o aassss
ASSEMBLY -0 [T,
@@o0®
000@ O+ @

CAL INPUT
OUTPUT
ADAPTER

FIGURE54. 1-dBOFFSET ADJUSTMENTTEST SETUP

EQUIPMENT:
Adapter, TYpe N (M)TOBNC (f) «vvvi ittt aaaes H P 1250-0780
Extender Cable Assembly . .vvvvivii i i H P 5060-0303
BNC Cable, 9-Inch ... oooi it i HP 10502A
PROCEDURE:
1. Set spectrum analyzer controlsasfollows:
FREQUENCY BANDGHz ... .. .. i i e .01-3
TUNING .o e e e e e e >60 MHz
= O ) N 72 5) A/ 1 MHz
RESOLUTION BW vt ietiteet i iieiieisie s i enaennens 1 MHz, uncoupled
INPUT AT TEN o e e e i e 10dB
REFERENCE LEVEL -+« « e e e et e eeee ettt ettt e et ee e et annaaaaaaaaaeeaenns 0dBm
REFLEVELFINE ...ttt e i e e 0
Amplitude Scale ... ... ... e LIN
SWEEP TIME/DIV ... e AUTO
SWEEP TRIGGER -« -« s sttt ettt aee et ettt aaaa et e iaaae e FREE RUN
A LTI e e OFF
1) G 2 15 = 1 I OFF
BLC LI P . OFF
VIDEOFILTER .. e e e OFF
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ADJUSTMENTS

520. 1-dB OFFSET ADJUSTMENT (Cont'd)
2. Connect equipment as shownin Figure5-4.
3. Adjust vertical positionto aign trace on bottom graticule.

4. Settuningto35MHz. St TUNING control to center thetraceon thedisplay. St REF LEVEL FINE for a
full-screen trace (signal at top graticuleline).

5. Sa AmplitudeScaeto 10dB/DIV. Adjust VERT GAIN if necessary for full screen trace.
6. Repeat steps3 and 4 until thetraceisfull screenin both LIN and 10dB/DIV.
NOTE
1 dBIDIV will read approximately 05 dB (05 division) low when using
extender cable assembly. Adjusting A15R1 1 dB OFFSET for a trace 05 divi-
sion down from top graticule line should place signal at top graticule line
when HP 8559A is properly installed in display mainframe.

7. Sat AmplitudeScaleto 1 dB/DIV. Adjust A15R1 1 dB OFFSET for atrace 0.5 divison down from top
graticuleline.
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ADJUSTMENTS

521. BANDWIDTHFILTER ADJUSTMENTS

REFERENCE:
A9, All, and A13 Schematics

DESCRIPTION:

Thecrystal and LC bandwidth filter circuitsare adjusted for symmetry, center, and peak. The 3-dB bandwidths
are adjusted with Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22).

DISPLAY

SPECTRUM
ANALYZER

EXTENDER

I -y
©©06
nnn(P o...@

| [iNPUT
ADAPTER

CABLE
ASSEMBLY

CAL
OUTPUT

FIGURESS. CRYSTALAND LC BANDWIDTHFILTER ADJUSTMENTSTESTSETUP

EQUIPMENT:
Adapter, Type N (M)TOBNC(f) v ovuere e e i aaas HP 1250-0780
Crystal Short (3required) «..oevviiiiiiiiii it ittt SeeFigure5-6
Extender CableAssambly . .vviii i e e H P 5060-0303

NOTE

A crystal short consists of a Ol uF capacitor (HP Part Number 0160-0161)
and a 90.9 ohm resistor (HP Part Number 0757-0400) connected in series.
Two square terminal connectors (HP Part Number 0362-0265) are used to
connect the crystal short across the test points.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS(Cont’d)

CAPACITOR RESISTOR

TERMINAL CONNECTORS

FIGURES6. CRYSTALSHORTCONFIGURATION

PROCEDURE:
NOTE

Allow 30 minutes warmup time before performing adjustments.

1. Set ectrum analyzer controlsasfollows:

ADJUSTMENTS

FREQUENCYBAND ..ttt et ettt ee e eeeaeans 01 -3 GHz
TUNING .« e e e e et ae et e e enaeas 35MHz
FREQ SPAN/ DIV L e ettt aa e 200 kHz
RESOLUTIONBW . ..ttt et et ettt ettt e eeeeeiaaens 1 MHz
INPUT AT TEN ot e ettt et et e e 10dB
REFERENCELEVEL . ... e i 0dBm
AMPIITUIESCAIE v v vttt e ittt e ettt et et LIN
SWEEP TIME/DIV . .. e e ettt e e eieanas 10 msec
SWEEPTRIGGER . . ..o e e FREE RUN
Crystal Alignment

2. Connect equipment asshown in Figure5-5.

NOTE

If Sweep Generator A9 has been replaced or adjusted, perform steps 3
through 8. If not, proceed to step 9.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS(Cont'd)
3. Center the signal with TUNING control. Using REF LEVEL FINE control, place signal peak at 7.1
divisions (0.9 division fromtop graticule line).
4, Adjust A9R85 L C until signal isfivedivisionswideat thefifth graticule line (1 MHz wideat 3-dB points).
5. Set FREQ SPAN/DIV to 10 kHzand RESOLUTION BW to 10 kHz.
6. Center thesignal with FINE TUNING control.
7. Using REF LEVEL FINE control, placesignal peak at 7.1 divisions.
8. Adjust A9R72 XTL until signal isonedivision wideat thefifth graticule line (10 kHz wide at 3-dB points).
9. Set FREQSPAN/DIV t020kHzand RESOLUTION BW to 30 kHz.
10. Center signal with TUNING control.
11. Adjust REF LEVEL FINE control to placesignal at sixth graticule line.

12. Remove top guide rail. Connect crystal shorts (through cover access holes) across the following pairs of
test points: A13TP1/TP2, A11TP1/TP2, and A11TP4/TPS5.

NOTE

Keep crystal spike centered during adjustments. The SYM and CTR adjust-
ments for each crystalinteract(the signal also drifts in this narrow span).

13. Adjust front-panel TUNING control to center bandpass spike (Figure 5-7) on the CRT display.

NOTE

A non-metallic tuning tool is required for adjustments on the All and A13
bandwidth filter assemblies.

14. Adjust A13C54 CTR for minimum signal amplitude. Then adjust A13C38 SYM and A13C54 CTR for a
centered and symmetrical bandpass asshown in Figure 5-7.
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5-21.

15.
16.

17.

18.

20.

21.
22.

23.

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

CHECK CENTERING
HERE (SPIKE IS
CRYSTAL RINGING)

!

T TV
¢

TN
|

gi 1 |

Lt [

N
NI T L
ANEEZaNi

CHECK SYMMETRY
HERE (LOW ON SKIRTS)

FIGURES-7.  ADJUSTING CRYSTALSYMMETRY AND CRYSTAL CENTERING

Removecrystal short from A13TP1/TP2 and connect it acrossA13TP4/TPS.

Adjust A13C25 CTR for minimum signa amplitude. Then adjust A13C15 SYM and A13C25 CTR for a
centered and symmetrical bandpass.

Removecrystal short from A11TP4/TP5 and connect it acrossA13TP1/TP2.

Adjust A11C54 CTR for minimum signal amplitude. Then adjust A11C38 SYM and A11C54 CTR for a
centered and symmetrical bandpass.

Removecrystal short from A11TP1/TP2 and connect it acrossA11TP4/TP5.

Adjust A11C25 CTR for minimum signal amplitude. Then adjust A11C15 SYM and A11C25 CTR for a
centered and symmetrical bandpass.

Removethecrystal shorts.

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on CRT with TUN-
ING control.

Switch RESOLUTION BW from 30 kHz to 10 kHz and back several times. Veify that signal shift does
not exceed 3kHz (0.3 divisions). If signal shift isout of tolerance, return to step 11.

529



ADJUSTMENTS MODEL 8559A

ADJUSTMENTS

521. BANDWIDTH FILTER ADJUSTMENTS (Cont’d)

LC Alignment

CAUTION

Accidentally shorting the case of A9Q1 (directly below A9TP6) to ANY test
point will cause catastrophic failure to Sweep Generator Assembly A9.

24. Set RESOLUTION BW control to 100 kHz. Jumper A9TP6 to A9TP8. This forces the BW7 line to
+ 15V, Set FREQ SPAN/DIV to 100 kHz.

NOTE
When Bandwidth Filter Assemblies A11 and A13 are installed with coversin
place, midget copper alligator clips (HP Part Number 1400-0483)can be used
to short test points to the cover.
25. Perform preliminary LC filter adjustmentsasfollows:
NOTE

It might be necessary to adjust the REF LEVEL FINE control to obtain an on-
screendisplay during the following adjustments.

a. RemoveA! 3cover andinstall A13on extender board.

b. Short to ground thefollowingtest points; A13TP6, A11TP3, and A11TP6. (Thiswidensd| but one
LC pole).

¢. Centersignal on CRT with TUNING control. Adjust A13C73 for minimumsignal amplitude.
d. Disconnectshort from A13TP6 and short to ground A13TP3.

e. Adjust A13C74 for minimum signal amplitude. Remove shorts from A13TP3, A11TP3, and
A11TP6.

f. Reinstall A13 and cover. Short A13TP3 and A13TP6 to ground. Remove A1l cover and install Al
on extender board.

g. Short A11TP6 toground.
h. Adjust A11C73 for minimumsigna amplitude.

i. Disconnect short from A11TP6 and short to ground A11TP3.
j- Adjust A11C74 for minimumsigna amplitude.

k. Disconnect shortsfrom test pointsand reinstall A11 and cover. Leave jumper from A9TP6 to A9TP8
in place.
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521

26.

27.

28.

29,

31

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS(Cont'd)

Short to ground A11TP3, A11TP6, and A13TP3. Sat RESOLUTION BW to 100 kHz and set FREQ
SPAN/DIV to 20 kHz.

Center signal on CRT with TUNING control. Adjust A13C45 L C CTR for symmetrical bandpass display
on CRT. Uss FINE TUNING control to keep crystal spikecentered.

NOTE

The crystal spike represents the center frequency of the crystal poles. In
this procedure we are aligning the LC poles with the crystal poles. On some
instruments, the crystal spike may not be very pronounced, in which case
the center frequency of the 100 kHz RBW will have to be compared to the
center frequency of the 30 kHz RBW.

Move short from A13TP3 to A13TP6. Leave other shortsin place. Center signa on CRT with TUNING
control. Adjust A13C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen-
tered.

Moveshort from A11TP6 to A13TP3. Leave other shortsin place. Center signal on CRT with TUNING
control. Adjust A11C45 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen-
tered.

Move short from A11TP3 to A11TP6. Leave other shortsin place. Center signal on CRT with TUNING
control. Adjust A11C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen-
tered.

Disconnect shorts from A11TP6, A13TP3, A13TP6, and from ground. Remove jumper from A9TP6 and
A9TPS.

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on CRT with TUN-
ING control. Set RESOLUTION BW to 100 kHz and note where signal crosses center vertical graticule
line.

Adjust A11C23, A11C45, A13C23, and A13C45 in succession so that amplitudeof signal is peaked where
it crossescenter vertical CRT graticuleline, repeating step 32 between adjustmentsas necessary.

Repeat steps 32 and 33 until 30 kHz and 100 kHz bandwidths are centered with each other. If signd shift
between 30 kHz and 100 kHz bandwidthsis greater than 10 kHz (1 division), repeat steps 24 through 33.

Bandwidth Amplitude

35.
36.

37.

Sat AmplitudeScaleswitchto 1dB/DIV and jumper A9TP6 to A9TPS.
Short A11TP3, A11TP6, A13TP3, and A13TP6 to ground.

Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 200 kHz.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS(Cont'd)

38. Adjust FINE TUNING and REF LEVEL FINE controls for a centered signal at 7 divisions from bottom
graticuleline.

39. Remove shorts from A13TP3 and A13TP6 and center signal with FINE TUNING control. Adjust
A13R26 LCfor asignal amplitude of 7 divisions. Replaceshortson A13TP3 and A13TP6.

40. Removeshortsfrom A11TP3 and A11TP6. Adjust A11R26 L Cfor asignal amplitudeof 7 divisions.

41. Repeat steps 36 through 40 until no further adjustment is necessary. Remove shorts from A11TP3,
A11TP6, A13TP3, and A13TP6.

42, Adjust A11R31 XTL and A13R31 X TL fully counterclockwise.

43. Set RESOLUTION BW to 1 kHz and FREQ SPAN/DIV to 10 kHz. Center signal with FINE TUNING
control. Adjust A1IR31 XTL and A13R31 XTL equally for a signal amplitude of 7 divisions. Each
potentiometer should be adjusted to accomplish half the necessary increasein signal amplitude.

44, Remove jumper from A9TP6 and A9TPS.

45. Set FREQ SPAN/DIV to500 kHzand RESOLUTION BW to3MHz.

46. Center signal with TUNING control. Adjust REF LEVEL FINE control for a signal amplitude of 7
divisions.

47. Step down RESOLUTION BW from 3MHz tp 300 kHz. Variationin signa amplitudeshould belessthan
+0.4 dB.

48. Set FREQ SPAN/DIV to 10 kHz, TIME/DIV to AUTO, and step down RESOLUTION BW from 100
kHzto 1 kHz. Variation of signal amplitude should belessthan +0.7 dB from the 7th division reference.

49. Repeat steps35through 46 until variation in signal amplitudeiswithin limits.
NOTE
If amplitude variation between crystal and LC poles exceeds specification,

A11R7*IA13R7* can be replaced to bring the crystal poles to the amplitude
of the LC poles.
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ADJUSTMENTS

5-22. 3-dBBANDWIDTH ADJUSTMENTS

REFERENCE:

A9 Schematic

DESCRIPTION:

The 3-dB bandwidths for the 3 MHz through the 30 kHz RESOLUTION BW settings are adjusted using the

CAL OUTPUT asthesignal source. The 3-dB bandwidthsfor the 10 kHz, 3 kHz, and 1 kHz RESOLUTION

BW settings are adjusted by injectingastable 321.4 MHz signal into the Third Converter (A10) of the spectrum
andyzer.

MICROWAVE
SIGNAL DENERATOR COUNTER

DI SPLAY

RF
QUTPUT

SPECTRUM
ANALYZER

EXTENDER ADAPTER
N -0 7T,
©©0ee
unu@ (o] .1-9

CAL INPUT
OUTPUT

CABLE
ASSEMBLY

BNC
ADAPTER  TEE ATTENBRTOR

FIGURE5S8. 3-dBBANDWIDTHADJUSTMENTTESTSETUP

EQUIPMENT:

SIgNAl GENEIAEON « + « v vttt e e e HP 8640B
Frequency COUNTEr - .o c vttt ittt 5342A
17 o A= 1 LI 11'o) o HP 355D
Adapter, TypeN (m) toBNC(f) 2required) .......covvieiiiiiiinnn... H P 1250-0780
Extender Cable Assambly .. ..oovir i e H P 5060-0303
Tet Cable, BNCIOSMB .o oo e e et et i i i H P 85680-60093
BN C Tee ..ot e e e HP 1250-0781
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ADJUSTMENTS

5-22. 3-dBBANDWIDTHADJUSTMENTS (Cont'd)

PROCEDURE:

1.

Set spectrum analyzer controlsas follows:

FREQUENCYBAND ...t i i e 0.01 -3 GHz
TUNING L e et e e ettt e e 35 MHz
FREQ SPAN/ DIV ..o e e e e et i 200 kHz
RESOLUTIONBWY | .ttt it ittt et ettt ettt anans 1 MHz
INPUT AT TEN .o et et et it er e ansnes 10dB
REFERENCELEVEL +.ittitiit ittt tae s te s tasansaasennsnnsnnsennsnnrnnns 0dBm
Amplitude Scale . ....... .. o e e e e e e LIN
SWEEP TIME/ DIV | e e e e ettt e 2 msec
SWEEPTRIGGER . ... e et et FREE RUN
VI DEOFI LT ER . .ttt e e i it et ettt e et e i OFF
BASELINECLIPPER . ... i i e et e et e e e OFF
853A (ifused) . .ovvvnnnnnn. TRACEA & TRACE BSTORE BLANK (ANALOGDISPLAY)

Connect CAL OUTPUT to spectrum analyzer INPUT

Set a 7.1 divison sgnd level on display with REF LEVEL FINE control. Signal will be 0.9 divison from
topgraticuleline.

Adjust A9R85 LC control for a5divisonwidesignd at fifth graticuleline.

Set RESOLUTION BW to 3MHz and FREQ SPAN/DIV to 500 kHz. If necessary, reset signal level to 7.1
divisonswith REF LEVEL FINE control. The bandwidth at the fifth graticule line should be between 5.4
and 6.6 divisions.

NOTE

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band-
widths within limits; however, the final measurement of the 1 MHz band-
width must be between 45 and 55 division at the fifth graticule line. (If the 3
MHz bandwidth cannot be brought within limits by adjustment of ASR85 LC,
change the value of factory-selected resistor A9R120*. If the 300 kHz band-
width cannot be brought within limits by adjustment of A9R85 LC, change
the value of A9R116*.)

Set RESOLUTION BW t0 300 kHz and FREQ SPAN/DIV to 50 kHz. If necessary, reset signdl levd to 7.1
divisons with REF LEVEL FINE control. The bandwidth should be between 5.4 and 6.6 divisonsat the
fifth graticuleline.

Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 20 kHz. If necessary, reset signa level to 7.1
divisionswith REF LEVEL FINE control. The bandwidth should be between 4.3 and 5.7 divisons at the
fifth graticuleline.
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ADJUSTMENTS

522. 3-dB BANDWIDTH ADJUSTMENTS(Cont’d)

8.

10.

11

12.
13.
14.

NOTE

If the 100 kHz bandwidth is not within the specified limits, change the
values of factory-selected resistors A11R19*, A11R43*, A13R19*, and
A13R43*. If the bandwidthis too wide, increase the value of the resistors; if
the bandwidth is too narrow, decrease the value of the resistors. The fac-
tory-selectedresistors need not be of equal value, but each must be within
one standard value of the others.

Set RESOLUTION BW to 30 kHz and FREQ SPAN/DIV to 10 kHz. If necessary, reset signal level with
REF LEVEL FINE control. The bandwidth should be between 2.6 and 3.4 divisionsat the fifth graticule
line.

NOTE

If the 30 kHz bandwidth is not within the specified limits, change the values
of factory-selectedresistors A11R23*, A11R48*, A13R23*, and A13R48*. If
the bandwidth is too wide, decrease the value of the factory-selectedresis-
tors; if the bandwidth is too narrow, increase the value of the resistors. The
factory-selectedresistors must be within three standard values of the nomi-
nal value.

Connect signal generator as shown in Figure 5-8. Tune signa generator to approximately 21.4 MHz. Set
thesignal generator to approximately 0 dBm and the step attenuator to 10 dB. Set COUNTER MODE to
EXPAND X 100.

Place spectrum analyzer on right side and connect test cableto Third Converter 21.4 MHz output connec-
tor A16J3. If connector is not present (someearly instruments were not so supplied), remove AIOWI from
AS5J2 and connect AIOWI through a 10 dB step attenuator set to 30 dB and the signal generator set for a
—10dBm output level. The 10 dB step attenuator between BNC tee and frequency counter can be elimi-
nated.

Set HP 8559A RESOLUTION BW to 1 MHz. Tune signd generator to peak signal on CRT display (near
21.4 MHz) (321.4 MHz if injectinginto A10W1). Adjust the output leved of signal generator to place the
signa at 7.1 divisions.

Set RESOLUTION BW to 3 kHz. Tunesignal generator to peak signal on CRT display.

Adjust REF LEVEL FINEto placesignal at 7.1 divisions.

Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted.
Record the new counter frequency.
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ADJUSTMENTS

522. 3-dB BANDWIDTHADJUSTMENTS(Cont'd)
15. Adjust A9R72 XTL to bring signal level to the fifth graticule line (three divisions from the top graticule
line).

16. Increase signal generator frequency until signal on CRT display peaks and then decreases to the fifth
graticuleline. Record counter frequency.

17. Compare new frequency with frequency recorded in step 14. The difference between the two frequencies
should be 2800 to 3200 Hz. If the bandwidth is not within limits, repeat steps 12 through 17, slightly
readjusting A9R72 XTL, until the specified limitsare achieved.

18. Seat RESOLUTION BW to 10 kHz. Tunesignal generator to peak signal on CRT display.

19. Adjust REF LEVEL FINEto placesignal at 7.1 divisions.

20. Decreasesignal generator frequency until thesignal on the CRT display isat thefifth graticuleline. Record
thisfrequency.

21. Increasethesigna generator frequency until thesignal on the CRT display peaksand then decreasestothe
fifth graticule line. Record this frequency.

22. Compare new frequency with frequency recorded in step 20. The difference between the two frequencies
should be9.000 kHz to 11.000 kHz.

NOTE
A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band-
widths within limits; however, the final measurement of the 3kHz bandwidth
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be
brought within limits by adjusting A9R72 XTL, change the value of factory-

selected resistor A9R111*. If the 1 kHz bandwidth cannot be brought within
limits by adjusting A9R72 XTL, change the value of A9R109*.)

23. Set RESOLUTION BW to 1 kHz. Tunesignal generator to peak signal on CRT display.
24. Adjust REFLEVEL FINE to placesignal at 7.1 divisions.

25. Record the counter frequency.
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ADJUSTMENTS

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd)

26. Increasesignal generator frequency until sgnal on CRT display decreasesto thefifth graticuleline. Record
thecounter frequency.

27. Compare new frequency with frequency originally noted in step 25. The difference between the two fre-
guenciesshould be450Hzto 550 Hz.
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523. RFGAIN ADJUSTMENT

REFERENCE:
A12 Schematic
DESCRIPTION:

MODEL 8559A

The RF gain (sensitivity) of Step Gain Assembly A12 is adjusted by injecting a 21.4 MHz signad at XA10P1.
Third Converter Assembly A10 is removed and replaced with a specid extender board for applying the 21.4

MHz signd fromthesignal generator.

SIGNAL GENERATOR PWER
METER
DIGITAL VOLTMETER
“
— — o -
Et Q©)
| - BFF PEOOQ©),
ineut |J RF OUTPUT
THEHU&E? [
DISPLAY ADAPTER T
: S N R e
ADAPTER
(BLACK LEAD
‘I'O PIN 22,
RED LEAD PR
TO PIN 18) l22 18 |
EXTENDER BOARD
.METP1 WITH 51 1A R;E‘SISTER
| ;
A —
ASSEMBLY =ee | SPECTRUM
@.@@ ANALYZER
0oo® O«

FIGURES9. RFGAIN ADJUSTMENT TEST SETUP

EQUIPMENT:

SigNal GENEIatOr -+« vt v et s e s s aaa s saa e saan e aaa e H P 8640B
Digital Voltmeter . .......... ... i e i e HP 3456A
(20 TV L= G 1Y, = = S HP435A/B
POWET MO . .\ttt ittt e e e i e e e HP 8481A
Specid Extender Board

With 511 ONM rESISEOr « v v v v vt v v et nn s e nnnsresnnnnsrennnnns H P 5060-0258/0757-0394
Test Cable, BNC(m)toBanana Plug ...uvviiiiniiniinienrinrtnrnrnnsnnnnns HP10111A
Extender Cable Assambly ..ottt i s s H P 5060-0303
Adapter, BNC (f) to Alligator Clips(2required) .......vvvriiiiiinnirenneans H P 8120-1292
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ADJUSTMENTS
523. RF GAIN ADJUSTMENT (Cont’d)
NOTE
To make special extender board, solder 51.1 ohm resistor from pin 18 to pin
22 of standard 24 pin extender board, HP Part No. 5060-0258. Leave resistor
leads long for easy connection of clip leads.
PROCEDURE:

1. Set spectrum analyzer controls asfollows:

FREQUENCY BAND GHzZ ... ...ttt it i ie ettt aann 01-3
FREQ SPAN/ DIV o i it et e e e e s 1 MHz
RESOLUTIONBW ..o e e e e e et e et e e et 1 MHz
INPUT AT TEN .o e et e e et e et e et et aans 0dB
REF LEVEL dBIM . ... ittt et e et e e e et i -10
REFLEVELFINE ... i e e e e e e e et e 0
Amplitude Scale .. ... . e e LIN
SWEEP TIME/ DIV i e e e e e e e AUTO
SWEEPTRIGGER .. .. i i e et et et ettt FREE RUN
VIDEOFILTER ..o e e e et et e e e MIN

Connect equipment as shown in Figure 5-9. Resistor on extender board should be toward rear of HP
8559A.

Set signa generator frequency to 21.4 MHz. Set output level for approximately —5dBm.
NOTE
Toremove Third Converter Assembly A10, it will be necessary to disconnect
A10W1 from A5J2 and temporarily remove Marker Assembly A8 and Sweep
Generator/Res BW Assembly A9.

Connect output of signal generator across 51.1 ohm resistor on specia board using BNC to clip-lead
adapter. Thered lead (center conductor) should be connected to pin 18 of extender board.

Set signal generator frequency for peak amplitude on CRT display. Connect output of signal generator to
power meter through a power sensor and set output level to — 3 dBm. Reconnect signal generator output
to clip-lead adapter.

Adjust A12RS GAIN adjustment for signal one division from top graticule line. DVM should indicate
+700mV +30mV. Remove special extender board and replace Third Converter Assembly A10.

NOTE

If step gain adjustments will be performed next, do not reconnect A10W1 to
A5J2.
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523. RF GAIN ADJUSTMENT (Cont'd)

540

CAUTION

When reconnecting A10W1 to A5J2, exercise caution; the connector should
not be torqued more than 6 inch-pounds, otherwise damage to A5J2 will
result.

NOTE
Front panel VERTICAL GAIN and POSN control settings can affect the volt-

age measured at A15TP1. Vertical calibration should be checked after
adjusting A12R5 for 700 mV (Refer to Section lil).

MODEL 8559A
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ADJUSTMENTS

5-24. STEP GAIN ADJUSTMENTS

REFERENCE:
A12 Schematic

DESCRIPTION:

ADJUSTMENTS

REF LEVEL FINE, 0dB, and - 12 dB adjustmentsare properly set and step gainsof 10dB, 20 dB, and 40 dB

areadjusted.

SIGNAL GENERATOR

DIGITAL VOLTMETER

~ ATTENUATOR
ﬁ@(@ Sy
*000 04§ ?

inpuT J . , ' RF OUTPUT

CABLE | |
ASSEMBLY ADAPTER

DISPLAY ADAPTER | @ '

qp-mmm—d e p—eMean
STEP
ATTENUATOR
!
ADAPTER
AlOW1
AISTPIH 321.4 MHz IN

EIIENDE" s
rSotupLy |- TST | SPECTRUM

© @ | ANALYZER

ooed Qe

FIGURE510. STEP GAIN ADJUSTMENTSTEST SETUP

EQUIPMENT:
S = [ <1< o HP 8640B
Step Attenuator (1 dB/StEP) s vvvvrerninrrnniseriasssnncsnsnssnnnss HP355C, Option H80
Step Attenuator (10dB/SteP) « v vvvvrerviinrreriinii e HP 355D, Option H82
D0 = Y40 41 = HP3456A
Adapter, TYPeN (M) TOBNC (f) «vvvrrrrrieiririiiririiasiennraaaens H P 1250-0780
Adapter, BNC (M)tOSMC (M) + v vvvneieitin i eienararieienarnraenennes HP 1250-0831
Cable, BNC (M) toBananaPlug « -+« v vvveivniiiiiiiiiiiiiiiiinanennnas HP10111A
Extender Cable Assembly . .vvviieiiiiii s e i e H P 5060-0303
Adapter, BNC (f) to Alligator Clips v vvvvviiiieiiiiiiiiiiiiiiinsennnns HP 8120-1292
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ADJUSTMENTS

5-24. STEP GAIN ADJUSTMENTS (Cont'd)
PROCEDURE:
1. Set spectrumanalyzer controlsasfollows:
FREQ SPAN/DIV .. i e e e e e e 1 MHz
RESOLUTIONBW ..ttt it tieiisitaassssananssnanasserannnsesnnnnsennns 1 MHz
INPUT ATTEN . e ettt et aans 10dB
REFLEVEL ABIM . ..uuttiiiiinsssniannansssnsssansnnssssssnnnssnssssssnnnnnnnsns 0
Amplitude Scale ...... ... i e e 1dB/DIV
SWEEP TIME/DIV ...ttt i saaintessaanntessannnnessannnnns AUTO
SWEEPTRIGGER ..ttt ittt it niiai s sin e nann s annnnnes FREE RUN
VIDEOFILTER ..\ttt it ettt e e e e s MIN
2. Connect equipment as shown in Figure 5-10. Connect signa generator tuned to 321.4 MHz with approxi-
mately — 30 dBm output to oneside of a1l dB/step attenuator. Connect step attenuator output to A10W1
through adapter. Tunesignal generator frequency for peak amplitudeon display.
3. S step attenuator to 12 dB and REF LEVEL FINE to —12. Set signd generator leve for a signal one
divison down from top graticuleline.
4, Adjust A12R39 —12 D until signal stops rising on display, then adjust A12R39 counterclockwise until
signa drops approximately onethird to one half of adivision.
5. Sa signa generator level so signal isonedivision down from top graticulelineon display.
6. Set stepattenuator to0dB and REFLEVEL FINEtoO.
7. Adjust A12R35 0 D adjustment for asignal level onedivision from topgraticuleline.
8. Set step attenuator to 12 dB and REF LEVEL FINE to —12. DVM indication should be 700 + 30 mV
(offset). If offsetisgreater than +30mYV, repeat steps 3 through 8 until DVM indicationiswithin limits.
9. ReplaceldB/step attenuator with 10 dB/step attenuator set to 0 dB. Set REF LEVEL FINE control to 0.
10. Tunesignal generator frequency for peak amplitudeon thedisplay (near 321.4 MHz).
11. Set signa generator leve for a signal one division down from top graticule line. Set step attenuator to 10
dB and REF LEVEL dBmto - 10.
12. Adjust A12R6 10 D adjustment for signd level onedivisionfrom top graticuleline.
13. Set step attenuator to 20dB and REF LEVEL dBm to - 20.
14. Adjust A12R21 20 D adjustment for signal levd onedivision fromtop graticuleline.
15. Setattenuator to 40dB and REF LEVEL dBm to - 40.
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ADJUSTMENTS

524. STEP GAIN ADJUSTMENTS(Cont'd)

NOTE

Some video filtering might help reduce noise. Set VIDEO FILTER control so
noise is reduced, but the signal amplitude remains unchanged.

16. Adjust A12R29 40 D adjustment for signal level onedivision from top graticuleline.
17. Check REF LEVEL dBm control from0to — 50asshownin Table 5-11.

TABLE5-11. REFLEVELCONTROLCHECK

Reference Level Attenuator Deviation From
(dBm) (dB) Reference (700 +20 mV)

0 0 Reference mV
—10 10 Reference +40 mV
20 20 Reference 240 mV
-30 30 Reference +40 mV
—40 40 Reference +40 mV
-50 50 Reference 40 mV

18. Reconnect A10W1 to A5J2.

i CAUTION

When reconnecting A10W1 to A5J2, exercise caution. The connector should

not be torqued to more than 6 inch-pounds; otherwise, damage to A5J2 will
result.
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5-25. FIRST CONVERTER ADJUSTMENTS

REFERENCE:
A3, A4, AS, A6, and A7 Schematics

DESCRIPTION:

MODEL 8559A

TheFirst LO (A6 YTO) isadjusted by monitoring the Y TO output at the RF input connector (L O emission) and
the tuning voltage (TUNE) output of the A7 Frequency Control board, and adjusting the YTO low-end fre-

quency for 3GHz at O/ tuning voltageand 6 GHz at — 10V tuning voltage.

COMB
QENERATOR
MICROWAVE
COUNTER
DIGITAL VOLTMETER mama
DI SPLAY = 0000ED o Os . B
000 ooo
§ [ﬁ@ﬁl 03 S8e=: g g
| INPUT INPUT OUTPUT
CABLE
ASSEMBLY
ADAPTER
A18TP1
EXTENDER LOCATED THROUGH
CABLE HOLE IN SIDE | _
ASSEMBLY FRAME HERE *Qeco0 | SPECTRUM
"©© ©® | ANALYZER
CLLTome RX T
INPUT CABLE E
RG214/y ;
FIGURES-11. FIRST CONVERTER ADJUSTMENTSTEST SETUP
EQUIPMENT:
Frequency COUNLET . . v vt v et ittt et e e et e e et te et ete e teenenennennnenns
Digitad Voltmeter . ... e
COMB GENEIAIOr o vttt e et
Cable, BNC(m)toBananaPlug . ... e
Extender Cable Assembly . ... ..o
Adapter, BNC (f) to Alligator Clips . ..o oo ieeaes

Cable Assembly, RG-214/U, TypeN Connectors ..........covviviiiiinen s

PROCEDURE:

HP 5342A
HP3456A
H P 8406A
HP10111A
H P 5060-0303
H P 8120-1292
H P 11500A

1. Allow one-haf hour warmup time of equipment with spectrum anayzer connected to mainframe with

extender cable.
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ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd)

First LO Adjustments

2.

3.

10.

11.

12.

13.

14.

Connect DVM to A7TP6 TUNE.

Set spectrum analyzer controlsasfollows:

INPUT ATTEN ...t e e i 0dB
FREQSPAN/DIV ..o e e 0
ALTIF o e OFF

Connect frequency counter to spectrum analyzer RF Input.

Jumper A16TP1 DIODE BIASto ground. A16TP1 islocated on the motherboard through a holein the
analyzer left SdegussH.

Adjust front-panel TUNING control for DVM indication of 0.000 Vdc (fully counterclockwise).

Adjust A7R8 (3 GHz) for frequency counter indicationof 3.000 GHz + 1 MHz. (If thisadjustment cannot
be achieved, factory sdect resistor A7R3* can be added —if it isnot installed — or decreased to providethe
proper range. Select a value of 147K ohmsfor A7R3*, initidly, and decrease this value to no less than
56.2K ohms.)

Adjust front-panel TUNING control for DVM indicationof — 10.000 Vdc.
Set A7R75 6 GHz F (fine) to approximately mid-range(R75 isa 20-turn potentiometer).
Adjust A7R47 6 GHz C (coarse) for afrequency counter indication of 6.000 GHz +2 MHz.

Retunefront-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R8 3 GHz if neces-
sary for frequency counter indication of 3.000 GHz +1 MHz.

Tune front-panel TUNING control for — 10.000 VVdc DVM indication.

Lightly tap thetop edge of the A7 Frequency Control board with the handle of asmall screwdriver to seat
contrals.

Adjust A7R75 6 GHz F (fine) for frequency counter indication of 6.000 GHz +1 MHz.
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5-25. FIRST CONVERTER ADJUSTMENTS(Cont'd)

Alternate IF First LO Shift Check
15. Pressfront-panel ALT I F pushbutton IN to activate alternate IE.
16. Veify YTO frequency shift according to Table5-12.

TABLES5-12.  FIRSTLO SHIFT CHECK

FREQUENCY BAND GHz ALTIF FREQUENCY COUNTER INDICATION

1 (.01-3) OFF Reference (6.000 GHz)
1 (.01-3) ON Reference —15 MHz =800 kHz
2 (6-9) ON Reference +15 MHz 5800 kHz
3(3-9) ON Reference —7.5 MHz 5400 kHz
4 (9-15) ON Reference +7.5 MHz +400 kHz
5 (6-15) ON Reference —5 MHz +300 kHz

6 (12.1=-21) ON Reference +5 MHz 5300 kHz

17. Removejumper from A19TP1 DIODE BIAStoground.

FM Driver Sensitivity and Delay Compensation Adjustment

MODEL 8559A

18. Disconnect frequency counter from spectrum analyzer RF Input and connect comb generatorto RF Input.

19. Set comb generator for 1 MHz comb teeth.

20. Set spectrum analyzer controlsas follows:

FREQSPAN/DIV ..ttt trennnssnannsssnassnsssasasssnssnssnnsnsssnsnnsns 1MHz
RESBW ottt iissasnssannssannssnnsssnassssasnssnsnssnsssssassssnsnsnnsns 30kHz
TIME/ DIV ittt iiiaaasaaasseeeennnansasanssssesnnnsssnnnssssssnnnns AUTO
FREQUENCY BANDGHZ v vvvrennnnnnnnssrannnnnsnnnsssssnnnnnns Band 1(.01-3)
REFLEVEL ABIN . ...ttt ettt eeeas -20
INPUT ATTEN 4t itinttntannnssnnansnssssanssssssnssssssssnsssssssnssnssnnns 0dB
A LTI o e e e OFF
SIG D ENT ittt e e OFF
Amplitude Scale . ... .. e 10dB/DIV
TRIGGER . ot e e e e FREE RUN

21. Tune front-panel TUNING control for approximately 1.5 GHz indication on front-panel FREQUENCY

GHz display.

22. Adjust A7R83 DC (Delay Compensation) until the comb teeth on the left half of the mainframe CRT

display have the sameapproxi matespacingas thoseon theright half.
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5-25.

23.

24.
25.

26.

21,

28.

29.

30.

31.
32.
33.

34,
35.
36.
37.

ADJUSTMENTS

FIRST CONVERTER ADJUSTMENTS(Cont'd)

Adjust front-panel TUNING FINE control to placeacomb tooth on thefirst vertical graticuleline of the
CRT display.

Adjust A7R92 FM to placeacomb tooth on the ninth vertical graticuleline of the CRT display.

Switch to 10 kHz RES BW and adjust A7R83 DC for even spacing of the comb teeth on the first two
graticulelines.

Readjust TUNING FINE control to place a comb tooth on thefirst vertical graticuleline. Adjust A7R92
FM to place a comb tooth on each of the graticulelines while keeping the first comb tooth aigned using
the TUNING FINE control.

Repeat steps25 and 26 to achievethe best span linearity.

NOTE
Trim potentiometer A7R83 (DC) controls the amount of delay compensation;
A7R96* controls the time constant of the compensation. If the adjustment

of A7R83 does not result in even comb tooth spacing, R96* will have to be
re-selected for even spacing.

Switch to 30 kHz RES BW. The comb tooth spacing should not change. If thereis a shift of the comb
teeth, repesat steps 22 through 27 for best compromisein span lineearity.

Tune to approximately 100 MHz and verify that a comb tooth placed on the first vertical graticuleline,
using the TUNING FINE control, will aign the ninth comb tooth with the ninth vertical graticuleline £ 1
minor division.

Sdlect the 10 kHz RES BW and verify that a comb tooth on the first vertical graticule line will dign the
ninth comb tooth with the ninth graticuleline + 1 minor division.

Sdect the30 kHz RESBW and repeat step 29 for a frequency of approximately 2.5 GHz.
Repeat step 30 for afrequency of approximately 2.5 GHz.

If necessary, A7R83 (DC) and A7R92 (FM) may be compromise adjusted for best span linearity at the
threefrequenciesindicated.

Set comb generator for 100-MHz comb teeth.
Adjust front-panel TUNING control for 0.10 GHz indication on FREQUENCY display.
Set FREQ SPAN/DIV to 2 MHz.

Adjust TUNING to place 100-MHz comb tooth on center graticuleline.
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5-25. FIRST CONVERTER ADJUSTMENTS(Cont'd)

38. Set FREQSPAN/DIV to1MHz. Note position of comb tooth.

39. Adjust A7R81 (MO) to place comb tooth midway between position noted in step 38 and center graticule
line.

40. Set FREQSPAN/DIVto2MHz.
41. Adjust TUNING to placecomb tooth in center graticuleline.
42. Set FREQSPAN/DIV to1MHz. Notedisplacement of comb tooth from center graticuleline.

43. Repeat steps 36 through 42 until displacement of comb tooth islessthan 0.2 major division when FREQ
SPAN/DIV isswitchedfrom2 MHzto 1 MHz.
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ADJUSTMENTS

5-26. SECOND CONVERTER ADJUSTMENTS

REFERENCE:
A3, A4, A5, A6, and A8 Schematics
DESCRIPTION:

First, the Second LOisadjusted for proper frequency using a frequency counter. Next, thesigna identifier (SIG
ID) and alternate | F (ALT IF) signalsare adjusted so that the displayed signd appearsin the samelocation in
both regular and alternate | F and thesignal identifier isdways1 MHz away from thissignd in either regular or
aternate IF. Last, the first | F bandpass filter is digned for a bandpass wide enough to dlow for thefirst LO
shift and amplitudecharacteristicssuch that therewill be a minimal shift in displayed signa amplitude when the
analyzer isswitched from regular to alternateIF.

FUNCT ION
QENERATOR M(l:gng”EAF‘{E
> A R,
D] SPLAY [ BN ]
..
] ol [+ )
. o © ® 000
E o |UBAUT
E o oute
. 2 ADAPTER
200
A5A2P1 A543 ADAPTER
VARACTOR 2ND LO
Ex;EEDE“
ABLE | e o assses
ASSEMBLY EEN-0.%ee | SPECTRUM

d\r©@ ANALYZER
Sg ae g

CAL ‘ RFINPUT
ouTPUT
% ADAPTER

FIGURE512. SECONDCONVERTERADJUSTMENTSTEST SETUP

EQUIPMENT:

Fregquency COUNLEY . . .ottt e et e e HP5342A
FUNCLIONGENErator ... .. oot HP 3310A
Tet Cable, BNC(M)tOSMB(f) « o vovinie e H P 85680-60093
Adapter, BNC (f) toAlligator Clips .. .ovvve e e HP8120-1292
Adapter, SMB(M)tOSMB (M) . ... vttt e e e HP 1250-0669
Adapter, SMB(f)tOSMB (f) . ... oot HP 1250-0672
Adapter, TypeN (m)toBNC (f) Crequired) . .......oovvviiiiiieniinnn., HP1250780
Specia Tuning Tool, Allen driver inserted

throughdrilled-out5/16inchnutdriver ............ ... .o iaa... H P 08555-60107
OClIOSCOPE vttt e e HP 1740A
Extender Cable Assembly . ...t H P 5060-0303
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ADJUSTMENTS

5-26. SECOND CONVERTERADJUSTMENTS(Cont'd)

PROCEDURE:

Second LO Preliminary Adjustment

1.

13.

550

Allow one-half hour warm-up time of equipment with analyzer connected to mainframe with extender
cable.

Connect frequency counter input to A5J3 2nd LO output using thetest cableand two SM B adapters.

Select Band 1 (.01 —3) and Alternate | F on spectrum analyzer front-panel by depressing these pushbut-
tons.

Using the specia Allen driver/nut driver tuningtool, adjust A5Z4 2nd LO FREQUENCY for afrequency
counter indicationof 2671.1 MHz +0.5 MHz.

Connect spectrum analyzer CAL OUTPUT to RF INPUT and adjust front-panel TUNING controlsto
center thecalibrator signal onthe CRT display.

Set spectrum analyzer controlsasfollows:

FREQ SPAN/DIV ..t e it et eas 1 MH:z
RES BW o e e 300kHz
TIME/DIV . o e e e e 2mSEC
FREQUENCYBANDGHZ ........ciiiiiiiiiiiiisanssanssansnansnns BAND 1 (.01-3)
SIG IDENT ot e e e OFF
AL T IF e OFF
853A ... TRACE A & B STOREBLANK (ANALOGDISPLAY)

Depressfront-panel SIG IDENT and ALT | F pushbuttons.

Turn SIG IDENT off and on while monitoring the disolay. The signal traces which appear when SIG
IDENT isswitched on arethesigna identifiersignds. Theothersarethealternate | Fsignals.

Adjust TUNING to place one of the signal identifier signals on a graticuleline. Thiswill be the reference
graticuleline.

Turn ALT IF off. Adjust A8R34 REG to center thesignal identifier signal on the referencegraticuleline.

Turn ALT IF on. Veify that the signal identifier signal appears on referencegraticule line. If not, repeat
step 10.

Adjust A8R40 SIG ID to placethe dternate IF sgnd 1 MHz (1 division) higher than the signal identifier
signal.

Turn ALT IF off. Adjust A8R39 OFF to center the signa on the same graticule line as the alternate | F
signa (1 MHz higher than referencegraticuleline).
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ADJUSTMENTS

5-26. SECONDCONVERTER ADJUSTMENTS(Cont'd)

14. Turn ALT | Fon and verify that thetwo signasdo not appear to move.
15. Changespectrumanayzer FREQ SPAN/DIV to 500 kHz.

16. Repesat steps 7 through 14 if necessary to dign both signd identifier signasand both alternate | F signals
and spaced 1 MHz (2 divisions) apart on the CRT digplay.

17. Depressfront-panel ALT I F pushbutton. Turn SIG IDENT off.
18. NoteSecond LO frequency on frequency counter.

19. Adjust A5Z4 2nd LO FREQUENCY if necessary for afrequency counter indication of 2671.1 MHz +0.5
MHz.

20. If second L O frequencyis readjusted, recheck second L O shift adjustments, steps 5 through 16.

21. Sa spectrumanayzer controlsasfollows:

FREQ SPAN/ DIV ...ttt it ia e iteaneasearaneasensnnsnnsnssnrnnenns 2MHz
RESBW ittt ii it ta ittt e satas s a s a s aa s s a s aa s a aaa s a annn arans 3MHz
REF LEVEL ABIML ....iiii ittt ieieitasatasansnsasansasnsasansnsnsasnnsnnans -10
INPUT ATTEN . ....ititiitat et aneansassansaasaasaasnasnassnssnnsnnsnnnnns 10dB
Amplitude Scale .. ...viiii i i e e e e a e e s e 1dB/DIV
TIME/ DIV ittt ii ittt st s tatasaasasasnsasasassnsasasasasasnnnnsnns AUTO
FREQUENCYBAND GHZ .. ...ttt e aais Band 1 (.01-3)
) I T ON
SIG I DENT i e e OFF

22. Adjust front-panel REF LEVEL dBm and REF LEVEL FINE controlsto place signal peak in upper half
of CRT display for convenient viewing.

23. Adjust front-panel TUNING control to place signa peak 3.75 divisionsto theleft of center screen on the
CRT.

24, Connect the HIGH output of the function generator to an oscilloscope and adjust function generator
output for aQ/ to 20V ramp and frequency to 500 Hz.

25. Disconnect the function generator from the oscilloscope and connect it to ASA2TP1 VARACTOR by
using the 8120-1292 adapter.

26. Thefollowingadjustmentsrefer to aigning the Second Converter after internal repair of the converter. If
theentire converter has been replaced, it will probably not be necessary to performadl of the adjustments.

27. AdjustmentsASZ1, A572, A5Z3, and A5L2 are used to align the bandpass filter and output match of the

Second Converter. Z1 and L2 are used to adjust amplitudeand Z2 and Z3 are used to center the response
about the center frequency.
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5-26. SECOND CONVERTER ADJUSTMENTS(Cont'd)

28.

29.

30.

31.

32.

The requirementsfor the converter responseareillustrated in Figure5-13aand are asfollows. Bandpass
should be at least 17 MHz, 1 dB down. Amplitude of response at 3.75 divisions to the left and 3.75
divisonsto theright of center screen should be as near the same as possible. Theseare the positionsof the
| Fsignalsfor regular and alternate | E Thisisillustratedin composite photo Figure 5-13b. These positions
should bethe samedistancefrom theroll-off point at eachend of theresponsecurve.

Distancefrom roll-off pointscan be checked by centeringsignal with function generator disconnectedthen
reconnectingfunction generator and switching ALT I F on and off. Thisisillustrated in Figure 5-13¢ and 5-
13d.

Adjust A5Z1, Z2, Z3 and L2to satisfy the requirementsof the converter response. If entire converter has
been replaced, try adjusting ASZ1 and L2 first. Do not adjust A2 and A3 unlessit is necessary to mest
requirements. Do not sacrificeamplitude to achieveflatness.

When adjustment is complete, disconnect function generator from ASA2TP1, center signal on display,
and turn ALT | Fon and off whilemonitoring signal.

Amplitudedifference between regular and alternate | F should be no more than 0.4 dB.
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ADJUSTMENTS

5-26. SECOND CONVERTER ADJUSTMENTS(Cont'd)

THESE POINTS SHOULD BE AT THESE POINTS SHOULD BE AT
SAME AMPLITUDE WITH BANDPASS SAME AMPLITUDE LEVEL 0.4 dB
>17 MHz WIDE 1 dB DOWN AS SHOWN A
i 7 ]
r v ALTERNATE REGULAR
-3.75 DIV +3.75 DIV IF IF
|
=

,c-:-“ L S~ J | | AT Y

——t
[ ——1"1

.
I !
\
\
\
\

e —
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a TYPICAL BANDPASS RESPONSE b. COMPOSITE PHOTO SHOWING LOCATION
OF IF SIGNALS
>17 MHz BETWEEN THESE
LOCATION OF REGULAR TWO POINTS LOCATION OF ALTERNATE
IF SIGNAL IFSIGNAL
AF, AF,
: 1 f.‘-ﬂﬁ
et / - ._ /1......__‘ =
[T~ = | \

I
1
J | / |

¢ ROLL-OFF AT HIGH-END OF RESPONSE d. ROLL-OFF AT LOW-END OF RESPONSE

AF, AND AF, MUST BE 21 MHz BUT <4 MHz

AF; MUST EQUAL AF, £0.2 MHz

FIGURE513. FIRST IF BANDPASS FILTER RESPONSE
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5-27. THIRD CONVERTER ADJUSTMENTS

REFERENCE:
A10Schematic
DESCRIPTION:

First, the Third LO isadjusted for proper frequency using a frequency counter. Next, the second | F bandpass
filter isaligned by injecting afrequency modulated 321.4 MHz signd at the necessary levd and monitoring the
21.4 MHz output signal with another spectrum analyzer. The filter is aligned for a bandpass wide enough to
accommodate any frequency drift occurring in the RF section of the analyzer and the amplitude necessary to
providethe overall gain characteristicsrequired by the analyzer.

SPECTRUM ANALYZER FUNCTION
Mlc%RUonlél\?/ E QENERATOR
7 ——
—
1 1 1 T |

000D oooD

ggooos - O] °ce
*

coood O ©Q 0'0009

INPUY ouTRUT

EXTENDER
CABLE
ASSEMBLY

ADAPTER ADAPTER B SWEEP RF
2 ! OSCILLATOR  PLUG-IN
i SPECTRUM i
s ANALYZER ‘ e
. HE) Atodt ) e = e
Sl ([ # [oe= — —ooj@s-0d
] ?5_&: | sivwi ADAPTER ouTPuT
Xl || - o} :
©@st ADAPTER ATTENUATORS

FIGURE5-14. THIRDCONVERTER ADJUSTMENTSTESTSETUP

EQUIPMENT
Frequency CoUnter . . .. oottt i it it it et et e e e HP 5342A
SWEEDOSCIHIAOr - + - - - v e vt e HP8620C/86222A
SPECIIUM ANGIYZEY « vt e HP 8569B
FUNCHON GENEIELOE -+« « « « v et e et et ettt ettt et et ettt ee e ien e HP 3310A
Test Cable, BNC(m)toSMB (f) (2required) .....ovviiiiniiiiiiniinninn... HP85680-60093
Adapter, SMC (M) TOSMC (M) ++ e v ve e H P 1250-0827
Adapter, TypeN (m) toBNC(f) Brequired) . ........coovviiiiiiiiiin... H P 1250-0780
20C0B AEENUABLON « -« « v v v et ettt et ittt e e HP 8491B, Option 020
TOAB AtleNUALOT .« v v vttt v e et et e e e e HP 8491B, Option 010
Test Cable, BNC(M)tOSMOC (F) « oo oottt H P 11592-60001
Extender CableAssembly - ..o nvve i e H P 5060-0303
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THIRD CONVERTER ADJUSTMENTS(Cont'd)

PROCEDURE:

1. Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender

cable.

Third LO Adjustment

2.

3

Connect frequency counter to A10J1 300 M Hz output using the BNC to SMB test cable.

Adjust A10L12 LO ADJ for frequency counter indication of 300.00MHz +0.1 MHz.

Second IF Bandpass Filter Alignment

4.

5.

10.

11.

12.

Disconnect bluecable A10W1 at second converter output connector A5J2.

Set sweep oscillator controls for an output of 321.4 MHz at 0 dBm (measured directly at output of sweep
oscillator). Usethefrequency counter and spectrum analyzer to set the output frequency and amplitude.

Connect output through 10 and 20 dB attenuators to cable disconnected in step 4, using the BNC to SMB
test cableand SMB maleto SMB maleadapter.

Place analyzer on right side and connect test cable to Third Converter 21.4 MHz output connector. If
connector is not present (some early instruments were not so supplied), it is necessary to solder a coaxial
cableto XA10P1 pin 18 and ground (center conductor of coaxia cableto XA10P1 and shield to ground).
Connect test cableor soldered cableto 8569B spectrum analyzer input.

Set 8569B spectrum analyzer controls asfollows:

TUNING « ot ittt et ettt aae s s eaaa s nnannssenennanssennnnnnsns 21.4 MHz
RE S BV .ttt e e e e e e e 300 kHz
FREQSPAN/DIV ...ttt iiiiiaiaiaaasnssnaaanannns 1MHz/DIV
INPUT AT TEN ..o et e e e i et et 10dB
REFLEVEL dBI -+« « v vtv v et ie et te i tassassneta s ta s nancnnsnnsnnsnnssns —10dBm
Amplitude Scale . ... ... . e 10dB LOG
TIME/ DIV it it e e taa st aa s aa e s 1 mSEC/DIV

Set HP8559A RESBW to 1 kHz and TRIGGER to FREE RUN.

Center the 21.4 MHz signal on the 8569B spectrum analyzer, adjust reference leve to place signal within
top division on CRT, then change scaleto 1 dB/DIV. Adjust REF LEVEL FINE to place signal peak in
upper half of display.

Set function generator controls for a 200 Hz triangle wave output and connect to sweep oscillator RF Plug-
In rear-panel FM input. Set FM/NORM/PL switchto FM.
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5-27. THIRD CONVERTER ADJUSTMENTS(Cont’d)

13. Adjust function generator amplitude and frequency for at least 10 MHz deviation (+ 5 MHZz) and an easy-
to-view display on the 8569B spectrum analyzer. Refer to Figure 5-15. Increasing the frequency of the
function generator will increasethe swept frequency range of the sweep oscillator.

14, Adjust second | F bandpass filter adjustments A10C9 through A10C12 for the flattest bandpass response
possibleat the greatest amplitude possible centered at 21.4 MHz and at least 6 MHz (6 divisions) wideat 1
dB down from the highest point on the response curve. Do not sacrificelarge amounts of amplitude for
flatness. Someearly instruments may display rippleon the response. This rippleshould be < 1 dB peak-to-
peak. Peak of adjusted responseshould beat —10dBm +2dB.

NOTE
The output level of the third converter is actually 0 dBm. Due to the mis-
match error (=9.5 dB) encountered in this measurement, the level measured
will be approximately — 10 dBm.

15. RefertoFigure5-15for exampleof properly adjusted bandpass responseand requirementsfor response.

— —10dBm £2 dB

21.4 MHz

FIGURE 5-15.  SECONDIF BANDPASS FILTER RESPONSE
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ADJUSTMENTS
5-28. FREQUENCY RESPONSE ADJUSTMENTS

REFERENCE:
A3, A4, A5, A6, and A12 Schemeatics
NOTE

Perform CAL OUTPUT and REF LEVEL CAL adjustments (5-29) before pro-
ceeding with frequency response adjustments.

DESCRIPTION:

Frequency Response (flatness) isadjusted in Sx partscorrespondingto the sx harmonic bands of the andyzer.
In each band, the analyzer is swept-tuned with a tracking signal source comprising a sweep oscillator and
synchronizer. The sweep oscillator istuned with an external sweep ramp generated by scaling the analyzer sweep
output (AUX D) with a specia tuning voltage circuit. This providessynchronizationof the sweeps of the two
instruments (sweep oscillator and analyzer), thus providing phase-lock of the two instruments. Each of the
bandsisadjusted for optimum flatnessand al bandsare adjusted for equal amplitudes.

SWEEP RF
OSCILLATOR PLUG-IN SYNCHRONIZER

o EREEEE— L . FM ERROR
PROGRAMM | NG . . . . ° _iNPU'I' QUTPUT l J—J ‘INPUT

EXT INPUT

RF
QUTPUT

DISPLAY

CABLE

ASSEMBLY L crysTAL

[} DETECTOR
g1i4 MHz
L A £ OU

ADAPTER i—, ADAPTER ! AUX C

SWEEP OUT

SPECTRUM .

ANALYZER

CABLE
ASSEMBLY Ex;f:nen

A
@@ ASSEMBLY

POWER
SPLITTER

i 20
1 ATTENUATOR
|
ADAPTER
TUNING !
VOLTAGE | S, o I H3- J
CIRCUILT
(moune 517) ADAPTER  PONER
\_ 0V _TO 410V  — -5V TO +§V

—J

FIGURE5-16.  FREQUENCY RESPONSEADJUSTMENTSTESTSETUP
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RBRBMYZER SWEEP
_TO
+5V
J2 ™\
10k o :.28, SWEEP
O TO +10V
R3 119
187K +20V —o—l-—) + 20V e 0 8620¢
‘9 i : 44 - PROGRAMMING
b CRI :4_
GND
Q; JO—AA
J
Rr8
=10V
REFERENCE C
DESIGNATOR HPPARTNUMBER D DESCRIPTION
CRI 1901-0040 1 DIODE-SWITCHING 30V 50 MA 2NS DO-35
Ji 1250-0118 3 CONNECTOR-RF BNC FEMALE 50-OHM
12 1251-0086 6 CONNECTOR-MICRORIBBON 50-PIN MALE
R1 0757-0288 1 RESISTOR 9.09K 1% .125W
R2 2100-3414 2 RESISTOR-VAR CONTROL 10K 20% LIN
R3 0698-3156 2 RESISTOR 14.7K 1% .125W
R4 0757-0442 9 RESISTOR 10K 1% .125W
RS 0757-0442 9 RESISTOR 10K 1% .125W
R6 0698-0084 9 RESISTOR 2.15K 1% .125W
R7 2100-3421 1 RESISTOR-VARCONTROL 5K 20% LIN
R8 0757-0416 7 RESISTOR 511 1% .125W
u1 1826-0092 3 OP AMP-GENERAL PURPOSE DUAL TO-99

FIGURES-17.  TUNING VOLTAGE CIRCUIT
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5-28. FREQUENCY RESPONSEADJUSTMENTS(Cont'd)
EQUIPMENT:
SWeeP OSCIllator .. ..o HP 8620C
REPIUG-IN (01 —24GHZ) . . ...t HP8622A/B
RFPIUG-IN(2—22GHZ) . ...\ H P 86290B-H08
SYNCHIONIZES . . . e e e e e H P8709A-H10
POWEr MBLEN . .o e e e e e HP435A/B
Power Sensor (01 —18GHZ) . ...ttt e e HP8481A
Power Sensor (.05 —26.5GHZ) ... ...ttt e HP8485A
Crystal Detector (.01 —26.5GHZ) .. ...t e HP33330C
200B AttENUALOT . ..ottt e H P 8491B, Option 020
TuningVoltageCirCUIt . ....ovvur e e i e Refer to Figure5-17
Cable, SMA(M)tOSMA (M) ..ottt i HP8120-1578
Cable, BNC (M) tOSMC (f) v et H P 11592-60001
Adapter, TypeN (m)toSMA (f) (2required) .. ......ovvririii et H P 1250-1250
Adapter, TypeN (f)toSMA (f) 2required) . ..o H P 1250-1745
Adapter, Type N(F)toTypeN(f) ... ..o H P 1250-1472
Extender Cable Assembly ... .. o e H P 5060-0303
0 g o) 1 =) o 11667A-C16
PROCEDURE:
1. Allow one-half hour warmup time of eguipment with analyzer connected to mainframe with extender

cable.

Connect equipment as shown in Figure 5-16 with power meter/power sensor connected to 20 dB attenua-
tor and H P86222A/B (.01 — 2.4 GHz plug-in)installed in sweep oscillator mainframe.

Set sweep oscillator controlsasfollows:

Mainframe:
SWEEP MODKE . . ..ot e EXT
MARKERS .. OFF
Allrear panel SWITChES . . .. ..ot e OFF
Plug-in
RE OFF/ON ..o e e e OFF
AL EXT
POWER LEVEL ...t e et e et Fully CCW
FM/NORM/PL (rear-panel) . .. ...t e e e e e PL

Set synchronizer controls asfollows:
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5-28.

5.

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS(Cont'd)

Set spectrum analyzer controls asfollows:

MODEL 8559A

REFLEVEL FINE . ..o e 0dBm
REFLEVELABIM .. ..ottt e -20
INPUTATTEN L e e e et 10dB
AmplitUde SCale . ..o e 10dB/DIV
FREQSPAN/DIV . i e e F (full)
RESOLUTIONBW ..ot e e et e 3MHz
FREQUENCYBANDGHZ ... .01-3
TIME/ DIV o e e 20 msec
TRIGGER . . e FREE RUN
B L C LI P .ttt e e OFF
VIDEOFILTER ..t e e e e MIN
ALTIF ....... PO OFF
SEGI D ENT OFF
TUNING e e e e e 2.5GHz

.01 -3 GHz Adjustment

6.

7.

10.

Place sweep oscillator plug-in RF OFF/ON switchto ON.

Adjust sweep oscillator controls for aCW output of 2GHz at — 7dBm.

Disconnect power meter/power sensor and connect 20 dB attenuator directly to analyzer RF INPUT as

shown in Figure 5-16.

Adjust sweep oscillator controls for full sweep.

Adjust Tuning VoltageCircuit GAIN control fully clockwisethen adjust OFFSET control to center phase-

locked signal on CRT. Refer to FigureS-18a.

Ii! _L_i
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| | | |
| |
| | - i | 1 1 1
|
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FIGURE 5-18. ILLUSTRATION OF PHASE-LOCKING PROCEDURE
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5-28.

11.

14.

15.
16.
17.

18.

19.

21

24.
25,

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Adjust Tuning Voltage Circuit GAIN control to expand the phase-locked display over 8 1/2 divisonson
CRT (.01 - 24 GHz). Refer to Figure 5-18b. It may be necessary to readjust OFFSET dightly to achieve
phase-lock over entirerange.

Optimum phase-lock isindicated by a smooth traceover full swept frequency rangeon CRT and minimum
needle movement on synchronizer phaseerror meter.

Place CRT traceintop divison of display usnganayzer REF LEVEL FINE control.

Change spectrum analyzer AmplitudeScaleto 1 dB/DIV and adjust REF LEVEL FINE control to place
tracein upper hdf of digolay.

Remove CAUTION label (PC Board) from cover of A12 Step Gain by removingtwo pozi-drivescrews.
Adjust A12R72 V1 (bias) for maximumamplitudeof traceon CRT.

Adjust A12R47 1B (tilt) for best overall flatnessof traceon CRT.

NOTE

Remember, you are viewing only a portion (.01-2.4 GH2) of Band 1. The
remainder of Band 1 may have an effect on this adjustment.

Note highest and lowest pointson CRT tracefor reference. Also notelevel of traceat 2.1 GHz position on
CRT (8th vertical graticuleline).

Highest Lowest 21GHz
Place sweep oscillator LINE switch OFFE

Disconnect cablesfrom HP 86222A/B (.01 — 24 GHz plug-in) and remove plug-in from sweep oscillator
mainframe.

Install HP 86290B (2 — 18.6 GHz plug-in) or HP 86290B-H08 (2 - 22 GHz plug-in), if available, in sweep
oscillator mainframe and reconnect cables as shown in Figure 5-16 with 20 dB attenuator connected to
analyzer RFINPUT.

Set RF plug-in controlsthe same asfor the plug-in removed (refer to step 3) and sdlect Band 4 (2— 18.6 or
2— 22 GHz) on sweep oscillator mainframe.

Place RF plug-in RF OFF/ON switch ON. Changeanayzer AmplitudeScaeto 10dB/DIV.
Adjust sweep oscillator for swept output from 2to 3 GHz.

Adjust spectrum analyzer TUNING controls for FREQUENCY GHz indication of 2.500 and change
FREQ SPAN/DIV to 100 MHz. MakesureRES BW remainsat 3MHz.
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont’d)

26.
27.
28.

3L

Adjust Tuning VoltageCircuit GAIN and OFFSET controlsto phase-lock swept signal from 2to 3 GHz.
Adjust RF plug-in POWER LEVEL control to placetraceat approximately — 27 dBm on CRT.
Changespectrum analyzer AmplitudeScaleto 1dB/DIV,

Adjust RF plug-in POWER LEVEL control to place2.1 GHz position of CRT traceto sameleve asthat
notedin step 18.

Noteflatnessof tracefrom 2 to 3 GHz. Tota deviation of tracefrom Ol to 3 GHz should not exceed 2.0
dB.

Center trace about the sixth horizontal graticule line on the CRT using analyzer REF LEVEL FINE
control. Do not change this setting for remainder of procedure. This will be used as amplitude reference
for remaining frequency bands.

NOTE

Be careful during the adjustment of the remaining frequency bands. It is
possible to achieve a phase-locked display of a frequency range other than
the one selected on the spectrum analyzer. For example, it is possible to
achieve a phase-locked display for 6 — 9 GHz when 3- 9 GHz has been
selected. This can be avoided by paying close attention to synchronizer
polarity and RF plug-in band switch points. Figure 5-19illustratesthe typical
appearance of each of the bands. Useit for reference.

6 to 9 GHz Adjustment

32.

33.

37.

562

Changesynchronizer POLARITY to *+.

Change spectrum analyzer FREQ SPAN/DIV to F (full), Amplitude Scale to 10 dB/D1V, and FRE-
QUENCY BAND GHzto6-9. St TUNING toabove9 GHz.

Adjust sweep oscillator for swept output from 6 to 9 GHz.

Adjust Tuning Valtage Circuit GAIN and OFFSET controlsto phase-lock swept signal from 6 to 9 GHz.
Refer to Figure5-19b.

Changespectrum analyzer Amplitude Scaleto 1 dB/DIV.

Adjust A12R58 2A (offset) and A12R48 2B (tilt) for best overall flatnessof trace from 6 to 9 GHz with
trace approximately centered about the sixth horizontal graticulelineon the CRT.

Totd deviation of CRT tracefrom 6 to9 GHz should not exceed 2.0 dB.
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ADJUSTMENTS

5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd)

ROLL-OFF BAND SWITCH POINT
AT=25 GHz AT6.2 GHz
/! | | i
IS
a BAND 1(.01-3 GHz) b. BAND 2(6-9 GHz)
BAND SWITCH POINT BAND SWITCH POINT
AT6.2 GHz AT 124 GHz
A A /v_.. VA AN [/\
A M WA AN T Y [N
1 ! H‘V{M
¢. BAND 3(3-9 GHz) d. BAND 4(9- 15 GHz)
BAND SWITCH POINT BAND SWITCH POINT BAND SWITCHPOINT
AT6.2 GHz AT 124 GHz AT 12.4 GHz
/
- L4
MEVYE! ZAAA AN
il N Vi Lk

e BAND 5(6- 15 GHz) f. BAND 6(12.1- 21 GHz)

FIGURE5-19. TYPICAL PHASE-LOCKED RESPONSEOF EACH FREQUENCYBAND
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5-28.

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS(Cont'd)

3to 9 GHz Adjustment

39.
40.
41
42.

43.
44.

45.

Changesynchronizer POLARITY to —.
Change spectrum analyzer AmplitudeScaleto 10dB/DIV and FREQUENCY BAND GHz to 3-9.
Adjust sweep oscillator for swept output from 3to 9 GHz.

Adjust Tuning Voltage Circuit GAIN and OFFSET controlsto phase-lock swept signal from 3to 9 GHz.
Refer to Figure5-19c.

Changespectrum analyzer Amplitude Scaleto 1 dB/DIV.

Adjust A12R83 V2- (bias), A12R59 3A (offset), and A12R49 3B (tilt) for best overall flatnessof trace
from 3to 9 GHz with trace approximately centered about the sixth horizontal graticulelineon the CRT.

Total deviation of tracefrom 3to 9 GHz should not exceed 3.0 dB.

9to 15 GHz Adjustment

46.

47.

48.

49.

50.

51.

52,

Changesynchronizer POLARITY to *+.
Changespectrum analyzer Amplitude Scdeto 10dB/DIV and FREQUENCY BAND GHz to9- 15.
Adjust sweep oscillator for swept output from 9to 15 GHz.

Adjust Tuning Voltage Circuit GAIN and OFFSET controlsto phase-lock swept signal from 9to 15 GHz.
Refer to Figure5-19d.

Change spectrum analyzer Amplitude Scaleto 1dB/DIV,

Adjust A12R87 V21 (bias), A12R60 4A (offset), and A12R51 4B (tilt) for best overall flatness of trace
from 9to 15 GHz with trace approximately centered about the sixth horizontal graticulelineon the CRT.

Total deviation of tracefrom9to 15 GHz should not exceed 3.6 dB.

6 to 16 GHz Adjustment

53.

g & ¥

Changesynchronizer POLARITY to —.
Changespectrum analyzer Amplitude Scaleto 10dB/DIV and FREQUENCY BAND GHz to 6- 15.
Adjust sweep oscillator for swept output from 6 to 15 GHz.

Adjust Tuning VoltageCircuit GAIN and OFFSET controlsto phase-lock swept signa from 6 to 15 GHz.
Refer to Figure5-19.
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5-28.

57.

59.

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS(Cont’d)

Change spectrum analyzer Amplitude Scaleto 1 dB/DIV.

Adjust A12R71 V3— (bias), A12R61 5A (offset), A12R53 5B (tilt), and A12R54 5C (breakpoint) for best
overall flatness of trace from 6 to 15 GHz with trace approximately centered about the sixth horizontal
graticulelineon the CRT.

Total deviation of tracefrom 6to 15 GHz should not exceed 4.2 dB.

12.1 to 21 GHz Adjustment

61.

62.

63.

65.

67.

NOTE

If an HP 86290B-H08 (2-22 GHz plug-in) is not available, a standard HP
86290B (2 - 18.6 GHz plug-in) may be used to adjust the spectrum analyzer
flatness from 12.1 to 18.6 GHz using this procedure.

Change synchronizer POLARITY to *.
Change spectrum analyzer Amplitude Scaleto 10dB/DIV and FREQUENCY SPAN GHzto12.1 - 21.

Adjust sweep oscillator for swept output from 12 to 18.6 GHz or 12 to 21 GHz, depending on which RF
plug-inis used.

Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 12 to 18.6
GHz or 12t0 21 GHz. Refer to Figure5-19f.

Change spectrum analyzer Amplitude Scaleto 1 dB/DIV.

Adjust A12R70 3+ (bias), A12R62 6A (offset), A12RS5 6B (tilt), and A12R56 6C (breakpoint) for best
overal flatness of trace from 12.1to 18.6 GHz or 12.1 to 21 GHz with trace approximately centered about
thesixth horizontal graticulelineonthe CRT.

Total deviation of trace from 12.1 to 18 GHz should not exceed 4.6 dB and from 18 to 21 GHz should not
exceed 6.0 dB.

If unable to achieve flatness specifications, it may be necessary to plot a characterization curve of the
sweep oscillator output from 12 to 21 GHz. Thiscan be done by measuring the power output of the sweep
oscillator (at the 20 dB attenuator) every 500 MHz from 12 to 21 GHz using a power meter. The values
obtained can then be plotted on the CRT and flatness adjusted to this corrected curve. Total deviation then
becomesthedifference betweenthelargest positiveand largest negativedeviation from the plotted curve.

This characterization will require the use of an 18- 21 GHz thermistor mount and K-Band waveguide
adapter in addition to equipment previoudy used. Recommended equipment islisted under EQUIPMENT
in this procedure along with previously used equipment.



ADJUSTMENTS
ADJUSTMENTS
5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS
NOTE
These adjustments should be followed by frequency response adjustments,

since adjustment of A12R57 1A (offset) will shift the freauency response of
Band 1(.01 -3 GHz2).

REFERENCE:

AlOand A12 Schematics

DESCRIPTION:

MODEL 8559A

The 35 MHz CAL OUTPUT signd is adjusted for proper amplitude and frequency using a power meter and
frequency counter. Adjustment range of the front-panel REF LEVEL CAL control isset using the CAL OUT-

PUT signal asa reference.

DISPLAY

& o
L] [}
£ 2 M| CROWAVE
H " POWER COUNTER
. METER
SPECTRUM
ANALYZER p— 5o gap *O*
R®
—0 INPUT INPUT
EXTENDER ©© POWER
CABLE oukBlEg O SENSOR
AssemsLy  O0F INPUT
ouTPUT
% ADAPTER
)
H ]
L_J_._______---J---—J

FIGURE5-20. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTSTEST SETUP

EQUIPMENT:
Frequency COUNMLET . v v v v vin st eae i ian s tan s an s san s sancnnsansennrnnnsnnns HP 5342A
Power MEter ..o e HP432A/435A/B
POWE SENSOr . .ottt HP8481A
Adapter, Type N (M)tOBNC(f) ....oovvivii i H P 1250-0780
Extender Cable Assembly . ...t H P 5060-0303
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ADJUSTMENTS

5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd)

PROCEDURE:
CAL OUTPUT Adjustment
1. Allow one-half hour warmup time of equipment with spectrum analyzer connected to mainframe with
extender cable.
2. Connect power meter/power sensor to front-panel CAL OUTPUT connector asshown in Figure5-20.
3. Place spectrum analyzer on itsright side. Adjust A10R13 CAL AMPL for power meter indication of
—10.0dBm +0.1 dB. A10R13 isaccessed through motherboard.
4. Disconnect power meter/power sensor and connect frequency counter to CAL OUTPUT connector.
5. Adjust A10C46 CAL FREQ for frequency counter indication of 35.00 MHz +0.01 MHz. A10C46 is
accessed through motherboard.
6. Repeat steps 2 through 5 until CAL OUTPUT signd is properly adjusted for both amplitude and fre-
quency.
7. Connect CAL OUTPUT toanalyzer INPUT.
8. If not already removed, remove CAUTION label (PC Board) from A12 Step Gain.
9. Set spectrum analyzer controls asfollows:
Amplitude Scale ... ..ottt i i i i e e a e a e, 10dB/DIV
REFLEVEL ABIM . .uiutiitii it iie i iit i saessinaanssanssnnsanssnnssnns 0
INPUT ATTEN ..ottt ettt e et ettt e et 10dB
FREQ SPAN/DIV ..ttt e e e e aa e ra e raneanns 1 MHz
RESOLUTIONBW ottt sa s ssa s s ssnssss s nnsssnsanannnnnnnnnns 1 MH:z
TIME/DIV .ot e e e e AUTO
TRIGGER . .ot e e FREE RUN
FREQUENCY BAND GHzZ ...ttt iieis i iiina s snnnnsnnnsnnnnns .01-3
10. Center 35 MHz calibration signal on CRT using TUNING controls.
11. Adjust front-panel REFLEVEL CAL fully counterclockwise.
12. Change Amplitude Scaleto 1 dB/DIV and adjust REF LEVEL FINE if necessary to place signal peak on
first horizontal graticuleline above bottom referencelineof CRT.
13. Adjust front-panel REF LEVEL CAL to raise signa peak three divisons (3 dB) on CRT (to fourth
graticulelineabove bottom referencelineon CRT).
14. Change Amplitude Scaleto 10dB/DI1V, REF LEVEL dBm to — 10, and set REFLEVEL FINE to 0 dBm.
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ADJUSTMENTS
5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS(Cont'd)

15. Signal peak should now be approximately at top graticuleline(ReferenceLeve) on CRT.

16. Switch between 10dB/DIV and LIN whileadjusting A12R57 1A (offset) to place signal peak at same leve
in both 10dB/DIV and LIN.

17. Levd at which signal peaksare coincident should be at top graticuleline (ReferenceLevd). If not, adjust
front-panel VERTICAL GAIN to placesignal peak at Reference Leve line. Besure VERTICAL POSN is
properly adjusted for baselineon bottom graticuleline.

18. Replace CAUTION label (PC Board) on A12 Step Gain.

g |
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ADJUSTMENTS

5-30. FREQUENCY DISPLAY ADJUSTMENTS

REFERENCE:

Al and A8 Schematics

DESCRIPTION:

The Digital Panel Meter (DPM) OFFSET and GAIN controls are adjusted for proper FREQUENCY display
indication at corresponding tuning voltage(DPMA) levds.

DIGITAL VOLTMETER

*"000 O ?

iNpuT [J
CABLE
ASSEMBLY
DISPLAY
Y —
[ 0|
s ol
E of
- ol
ADAPTER
ATPY

DPMA

EXTENDER
CABLE . - O "t
ASSEMBLY 0.ee | SPECTRUM

@@ | ANALYZER

oo Qe

FIGURE5-21. FREQUENCY DISPLAY ADJUSTMENTS TEST SETUP

EQUIPMENT:
Digital VOItmEter ... .. HP 3456A
Cable, BNC(m)toBananaPlugs .......coviiiiiiinrnrnrernrnrnsnsnsennnss HP10111A
Extender Cable Assembly .. ...t H P 5060-0303
Adapter, BNC (f) toAlligator Clips ... ve i e e i H P 8120-1292
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ADJUSTMENTS

5-30. FREQUENCY DISPLAY ADJUSTMENTS(Cont'd)

PROCEDURE:

1.

10.

570

Allow one-haf hour warmup time of equipment with analyzer connected to mainframe with extender
cable.

Jumper A8TP5 DPM to ground.
Set front-panel FREQUENCY BAND GHz to Band 1 (.01 - 3).

Connect DVM to A1A2TP1 DPMA. A1A2TP1 islocated below the board and is accessiblethrough cut-
out inleft sdegusset.

Adjust ABR61 DPM ZERO for DVM indicationof 0.000 VVdc.

Adjust A1A2R29 OFFSET for front-panel FREQUENCY GHz indicationof 0.000.
Remove jumper from A8TPS to ground.

Sdect Band 6 (12.1 — 21) on analyzer.

Adjust front-panel TUNING control for DVM indicationof —4.000Vdc.

Adjust A1A2R28 GAIN for front-panel FREQUENCY indication of 20.000.
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REPLACEABLEPARTS

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. The replaceable parts list breakdown for each
major assembly islocated in Section V111, following
the circuit description for the assembly. This section
contains information for ordering the replacement
parts not listed in Section VIII. Table 6-1 includes a
list of referencedesignationsand a list of abbrevia-
tions used in the parts list. Table 6-2 lists names and
addressesthat correspond to the manufacturer code
numbersin the parts list. Table 6-3 lists the replace-
able parts in alpha-numerical order by reference des-
ignation.

6-3. REPLACEABLEPARTSLIST

6-4. Table6-3, thelist of replaceableparts, is orga
nized asfollows:

1. Major assembliesand their part numbers.
2. Accessoriessuppliedand their part numbers.

3. Miscdlaneouschassis parts and their part num-
bers.

4. Mechanical chassis parts and their part num-
bers.

6-5. The following information is listed for each
part:

1. TheHewlett-Packard part number.

2. The part number check digit (CD).

QOGRS RVLONRBHEENSG TRATHPE A peiis

ance of the part inthelist.

4. The description of the part.

5. fsﬂrﬁe?/%'fdtlﬁlet 6grc%e indicating a typical manufac-

6. Themanufacturer's part number.
6-6. ORDERING INFORMATION

6-7. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number (with
check digit), indicate the quantity required, and
address the order to the nearest Hewlett-Packard
office. The check digit will ensure accurate and
timely processing of your order.

6-8. Toorder apart that is not listed in the replace-
able parts table, include the instrument model num-
ber, instrument serial number, the description and
function of the part, and the number of parts
required. Address the order to the nearest Hewlett-
Packard office.
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REPLACEABLE PARTS

6-2

TABLE6-1,
A Assembly
AT .ol Attenuator, Isolator,
Limiter, Termination
B...... . Fan, Motor
BT ... Battery
B vt iiier e Capacitor
CP o Coupler
CR ........... Diode, Diode Thyristor,
Step Recovery Diode, Varactor
DC .............. Directional Coupler
DL ... Delay Line
DS ......... Annunciator, Lamp, Light
Emitting Diode(LED),
Signaling Device(Visible)
E ........ MiscellaneousEl ectrical Part
A
A AcrossFlats, Acrylic, Air
(Dry Method), Ampere
ADJ ........ ... Adjust, Adjustment
ANSI ............. American National
Standards Institute
(formerly USASI-ASA)
ASSY .o Assembly
AWG............ American WireGage
B
BCD........... Binary Coded Decimal
BD....ovo e Board, Bundle
BE-CU ............. Beryllium Copper
BNC.............. Typeof Connector
BRG ................ Bearing, Boring
BRS......ccooi Brass
BSC........ .o Basic
BTN ... i Button
C
C i Capacitance, Capacitor,
Center Tapped, Cermet,
Cold, Compression
CCP...... Carbon Composition Plastic
CDeyeeoovvvvnn. Cadmium, Card, Cord
CER|.«# ... i Ceramic
CHAM ... .......... ... Chamfer
CHAR ... ... .o Character,
Characteristic, Charcoal
CMOS ......... Complementary Metal
OxideSemiconductor
CNDCT ...... Conducting, Conductive,
Conductivity, Conductor
CONT .......... Contact, Continuous,
Control, Controller
CONV.. ...t Converter

REFERENCEDESIGNATIONSAND ABBREVIATIONS (10F 3)

REFERENCE DESIGNATIONS

F oo Fuse
FL .o Filter
HY Circulator
Jo Electrical Connector
(Stationary Portion), Jack
Ko Rel
Coil, Inductor
Mo Meter
MP..... Miscellaneous Mechanical Part
P oo Electrical Connector
(MovablePortion), Plug
Q .ottt Silicon Controlled Rectifier
(SCR), Transistor,
Triode Thyristor
R Resistor
ABBREVIATIONS
CPRSN ................ Compression
CUP-PT .............. ... Cup Point
CW oo Clockwise,
Continuous Wave
D
D.coeviinnn, Deep, Depletion, Depth,
Diameter, Direct Current
DA ... Darlington
DAP-GL ....... Diallyl Phthalate Glass
DBL oo Double
DCDR ... Decoder
DEG........................ Degree
D-HOLE ............. D-ShapedHole
DIA ... Diameter
DIP ............ Dual In-LinePackage
DIP-SLDR................ Dip Solder
D-MODE ............ DepletionMode
DO......... Package Type Designation
DP ........... Deep, Depth, Diametric
Pitch, Dip
DP3T ............. Double Pole Three
Throw
DPDT ........... Double Pole Double
Throw
DWL ...t Dowel
E
ER......o E-Ring
EXT ..ot Extended, Extension,
External, Extinguish
F
Foooooooo.. Fahrenheit, Farad, Female,
Film (Resistor), Fixed,
Flange, Frequency
FC ........ Carbon Film/Composition,

Edge of Cutoff Frequency, Face

MODEL 8559A
RT o Thermistor
S Switch
T o Transformer
TB oo Termina Board
TC .o Thermocouple
TP oo Test Point
U...... Integrated Circuit, Microcircuit
Voo Electron Tube
VR......... Breakdown Diode (Zener),
Voltage Regul ator
W .o Cable, Wire, Jumper
X Socket
Y oo Crystal Unit (Piezoelectric,
Quartz)
Z o Tuned Cavity, Tuned Circuit
FDTHRU.............. Feed Through
FEM. ... ... Femade
FIL-HD ................ Fillister Head
A Flash, Flat, Fluid
FLAT-PT ... ... ....... Flat Point
FR......ooo o Front
FREQ .........covviiin, Frequency
FT........... Current Gain Bandwidth
Product (TransitionFrequency),
Feet, Foot
FXD oo Fixed
G
GEN ............. General, Generator
GND ......ocvivi e, Ground
GP........... General Purpose, Group
H
o Henry, High
HDW .................... Hardware
HEX ......... Hexadecimal, Hexagon,
Hexagonal
HLCL et Helica
HP........ Hewlett-Packard Company,
High Pass
I
IC ................ Collector Current,
Integrated Circuit
ID.............. Identification, Inside
Diameter
IF oo Forward Current,
Intermediate Frequency
IN Inch
INCL ....ooviinn Including
INT ........ Integral, Intensity, Internal



MODEL 8559A

TABLE6-1.
J
JFET ........... Junction Field Effect
Transistor
JFET ... Junction Field Effect
Transistor
K
K..o.o.oo... Kelvin, Key, Kilo, Potassium
KNRLD .................... Knurled
KVDC ........ Kilovolts Direct Current
L
LED ............ Light Emitting Diode
LG.......oooi Length, Long
LIN ... Linear, Linearity
LKILAL . . o Link, Lock
LKG b oo Leakage, Locking
LUM ... Luminous
M
M. Male, Maximum, Mega,
Mil, Milli, Mode
MA . Milliampere
MACH ................... Machined
MAX Maximum
MC ... ... . ... Molded Carbon
Composition
MET ... ..o, Metal, Metallized
MHZ .. ... ... ... ... ... Megahertz
MINTR ........ . ... .. Miniature
MIT Miter
MLD ...l Mold, Molded
MM ..o Magnetized Material.
Millimeter
MOM ................... Momentary
MTG ... Mounting
MTLC .. ... Metallic
MW o Milliwatt
N
N Nano, None
N-CHAN ... ........... N-Channel
NH ... Nanohenry
NM .......... Nanometer, Nonmetallic
NO.......... Normally Open, Number
NOM ....... ... i Nominal
NPN ............ ... Negative Positive
Negative (Transistor)
NS.|.Z. .. Nanosecond, Non-Shorting,
Nose
NUM ... Numeric
NYL ......... ..., Nylon (Polyamide)
o]
OA ... Over-All
oD ................ Outside Diameter
OPAMP ....... Operational Amplifier
OPT ........ Optical, Option, Optional

P
PA ... ... Picoampere, Power
Amplifier
PAN-HD .................. Pan Head
PAR .. ... ... ..... Parallel, Parity
PB.......... Lead (Metal), Pushbutton
PC....ooiii Printed Circuit
PCB............ Printed Circuit Board
P-CHAN ... .............. P-Channel
PD ........... Pad, Power Dissipation
PF........... Picofarad, Power Factor
PKG ... ... Package
PLSTC ... . i i Plastic
PNL .. Panel
PNP ........ Positive Negative Positive
(Transistor)
POLYC ............... Polycarbonate
POLYE.................... Polyester
POT ... Potentiometer
POZI ......... ....... Pozidriv Recess
PREC..................... Precision
PRP ................ Purple, Purpose
PSTN ... ... Piston
PT ........... Part, Point, Pulse Time
PW .. Pulse Width
Q
Q. i Figureof Merit
R
R ............ Range, Red, Resistance,
Resistor, Right, Ring
REF..... ..., Reference
RES........... .. Resistance, Resistor
RF ................. Radio Frequency
RGD .....cooviii Rigid
RND ... Round
RR ... Rear
RVT ............... ... Rivet, Riveted
S
SAWR ......... Surface Acoustic Wave
Resonator
SEG ... Segment
SGL v Single
SIo.oooo Silicon, Square Inch
SL oo Slide, Slow
SLT ... Slot, Slotted
SMA ........... Subminiature, A Type
(Threaded Connector)
SMB ... ......... Subminiature, B Type
(Slip-On Connector
SMC ........... Subminiature, C Type
(Threaded Connector)
SPCG ........ . Spacing
SPDT ....... Single Pole Double Throw
SPST ........ Single Pole Single Throw
SQ i Square
SST o StainlessSteel
STL o« Steel
SUBMIN........ ... .. Subminiature
SZ Size

REPLACEABLEPARTS

REFERENCEDESIGNATIONS AND ABBREVIATIONS (2 OF 3)

T
T Teeth, Temperature,
Thickness, Time, Timed,
Tooth, Typical
TA ... Ambient Temperature,
Tantalum
TC........... Temperature Coefficient
THD .............. Thread, Threaded
THK o Thick
TO ......... Package Type Designation
TPG ... Tapping
TR-HD .................. Truss Head
TRMR ... Trimmer
TRN ... Turn, Turns
TRSN ... ... o Torsion
u
UCD .................. Microcandela
UF.......... o Microfarad
UH .o Microhenry
UL ... Microliter, Underwriters
Laboratories, Inc.
UNHDND ............ .. Unhardened
\'
Voo Variable, Violet, Valt,
Voltage
VAC ....... Vacuum, Volts, Alternating
Current
VAR ... Variable
VDC ............ Valts, Direct Current
w
W ... Watt, Wattage, White,
Wide. Width
W/SW ..o With Switch
WW oo Wire Wound
X
Xoooooooo. By (Used With Dimensions),
Reactance
T
YIG............. Yttrium-lron-Garnet
z
ZNR ..o Zener
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REPLACEABLE PARTS MODEL 8559A
TABLE6-1. REFERENCEDESIGNATIONSAND ABBREVIATIONS(30F 3)
MULTIPLIERS
Abbreviation Prefix Multiple Abbreviation Prefix Multiple

T tera 102 m milli 1073

G giga 10° U micro 1076

M mega 108 n nano 107°

k kilo 103 P pico 10712

da deka 10 f femto 1071

d deci 107! a atto 10718

c centi 1072

TABLEG-2. MANUFACTURERSCODE LIST
Mfr. No. Manufacturer Name Address Zip Code

01121 ALLEN-BRADLEY CO MILWAUKEE, WI 53204
01295 TEXASINSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
02111 SPECTROL ELECTRONICS CORP CITY OF IND, CA 91745
02660 BUNKER RAMO CORP AMPHENOL CONN DIV BROADVILLE, IL 60153
02768 ILLINOISTOOL WORKSINC FASTEX DIV DESPLAINES, IL 60016
03888 K D | PYROFILM CORP WHIPPANY, NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85008
06383 PANDUIT CORP TINLEY PARK, IL 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA, CA 95050
07088 KELVIN ELECTRIC CO VAN NWS, CA 91401
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
11236 CTSOF BERNE INC BERNE, IN 46711
17856 SILICONIX INC SANTA CLARA, CA 95054
19701 MEPCO/ELECTRA CORP MINERAL WELLS, TX 76067
20940 MICRO-OHM CORP EL MONTE, CA 91731
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD, MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
3L585 RCA CORPSOLID STATE DIV SOMERVILLE, NJ
30161 AAVID ENGINEERING INC LACONIA, NH 03246
30983 MEPCO/ELECTRA CORP SAN DIEGO, CA 92121
32997 BOURNSINC TRIMPOT PROD DIV RIVERSIDE, CA 92507
33095 SPECTRUM CONTROL INC FAIRVIEW, PA 16415
37942 MALLORY PR AND COINC INDIANAPOLIS, IN 46206
52063 EXARINTEGRATED SYSTEMSINC SUNNYVALE, CA 94086
52763 STETTNER ELECTRONICSINC CHATTANOOGA, TN 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
71041 BOSTON GEAR WKS DIV OF NA ROCKWELL QUINCY, MA 02171
72136 ELECTRO MOTIVE CORP FLORENCE, SC 06226
72982 ERIE TECHNOLOGICAL PRODUCTSINC ERIE, PA 16512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON, CA 92634
74970 JOHNSON E F CO WASECA, MN 56093
78707 TEK BEARING COINC NEW YORK, NY 10013




MODEL 8559A REPLACEABLEPARTS
TABLE6-3. REPLACEABLEPARTS
Reference HP Part C _ Mfr. Part
. Qty Description Mfr. Code
Designator Number D Number
Al DIGITAL PANEL METER ASSEMBLY
AlAl 08559-60079 5 1 DPM DISPLAY ASSEMBLY 28480 08559-60079
AlA2 08559-60078 4 1 DPM DRIVER ASSEMBLY 28480 08559-60078
A2 08559-60065 9 1 FRONT SWITCH ASSEMBLY 28480 0B559-60065
A2A1l 08559-60069 3 1 FRONT SWITCHBOARD ASSEMBLY 28480 08559-60069
A3 5086-7362 B 1 INPUT ATTENUATOR ASSEMBLY 28480 5086-7362
A4 5086-7302 0 1 FIRST MIXER ASSEMBLY 28480 5086-7302
A5 08559-60082 0 1 SECOND CONVERTER ASSEMBLY 28480 08559-60082
A6 5086-7329 1 1 YIG OSCILLATOR ASSEMBLY 28480 5086-7329
A7 08559-60077 3 1 FREQUENCY CONTROL ASSEMBLY 28480 08559-60077
A8 08559-60075 1 1 MARKER ASSEMBLY 28480 08559-60075
A9 08559-60083 1 1 SWEEP GENERATOR/BANDWIDTH
CONTROL ASSEMBLY 28480 08559-60083
Al0 08559-60080 B 1 THIRD CONVERTER ASSEMBLY 28480 0B8559-60080
All 08559-60058 ¢] 1 BANDWIDTH FILTER NO. 1 ASSEMBLY 28480 08559-60058
Al2 08559-60026 2 1 STEP GAIN ASSEMBLY 28480 08559-60026
Al13 08559-.60058 0 1 BANDWIDTH FILTER NO. 2 ASSEMBLY 28480 08559-60058
Al4 5061-5411 2 1 LOG AMPLIFIER ASSEMBLY 28480 5061-5411
A1l5 08559-60029 5 1 VERTICAL DRIVER/BLANKING
ASSEMBLY 28480 08559-60029
Al6 08555-60076 2 1 MOTHERBOARD ASSEMBLY 28480 08559-60076
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REPLACEABLEPARTS MODEL8559A
TABLES-3. REPLACEABLEPARTS
Reference HP Part - Mfr. Part
; Qt Description Mfr. Code :
Designator Number ¥ p Number
ACCESSORIES SUPPLIED
08558-60131 1 SIDESTOPKIT 28480 08558-60131
1250-0780 1 ADAPTER, TYPEN MALETO
BNC FEMALE 28480 1250-0780
5020-8565 1 CRT-OVERLAY, HP 180 SERIES
DISPLAYS 28480 5020-8565
5020-8566 1 CRT-OVERLAY. HP 181 SERIES
DISPLAYS 28480 5020-B566
5020-8567 1 CRT-OVERLAY. HP 182 SERIES
DISPLAYS 28480 5020-8567
00B853-90010 1 ECONOMY S.A. OPERATION BOOKLET 28480 00853-90010




MODEL 8559A REPLACEABLE PARTS
TABLE6-3. REPLACEABLE PARTS
Reference HP Part _ Mfr. Part
. Qt Description Mfr. Code
Designator Number Y p Number
MISCELLANEOUS CHASSIS PARTS
ELECTRICAL
C1 01B80-2144 1 CAP (MOUNTED ON REAR PANEL) 28480 0l80-2144
c2 0180-2217 1 CAP (MOUNTEDON REAR PANEL) 28480 0180-2217
W1l 08559-20045 1 CABLE ASSEMBLY, RF INPUT TO
ATTENUATOR 28480 08559-20045
w2 08559-20046 1 CABLE ASSEMBLY, ATTEN TO FIRST
MIXER 28480 08559-20046
w3 08559-20081 1 CABLE ASSEMBLY, YTO TO FIRST
MIXER 28480 08559-20081
wa 08559-60045 5 CABLE ASSEMBLY, CAL OUTPUT 28480 08559-60045
W5 08557-60045 1 CABLE ASSEMBLY, VERT OUT 28480 08557-60045
MECHANICAL
7120-4559 2 LABEL. WARNING (ONE INSIDE REAR
PANEL AND ONE ON A1l86) 28480 7120-4559
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REPLACEABLE PARTS MODEL 8559A
Reference HP Part C - Mfr. Part
Designator Number D iy Description Mfr. Code Number

1 08559-00030 2 1 PANEL, FRONT 28480 08559-00030
2 08559-00038 0 : | GUSSET, LEFT SIDE 28480 08559-00038
3 08559-00037 9 1 GUSSET, RIGHT SIDE 28480 08559-00037
4 08559-00003 9 1 PANEL, REAR 28480 08559-00003
5 5061-5426 9 1 RAIL. GUIDE TOP 28480 5061-5426
6 08559-20017 7 1 EXTRUSION, CIRCUIT ENCLOSURE,

TAPPED 28480 08559-20017
7 08559-20015 5 1 EXTRUSION. ENDPLATE ENCLOSURE; 28480 08559-20015
a 08559-20014 a 1 EXTRUSION, CIRCUIT ENCLOSURE,

TAPPED 28480 08559-20014
9 08559-20016 6 2 EXTRUSION, CIRCUIT ENCLOSURE 28480 08559-20016
10 08559-20001 9 1 WINDOW, FREQ. DISPLAY 28480 08559-20001
11 5021-3254 3 1 RAIL, GUIDE BOTTOM 28480 5021-3254
12 08557-60045 3 1 CABLE ASSY (W5) VERTICALOUTPUT 28480 08557-60045
13 2200-0165 6 2 SCREW. MACH 4-40.25 INLG 82 DEG 28480 2200-0165
14 2360-0194 9 a SCREW, MACH 6-32.312 INLG

FL-HD-POZI 28480 2360-0194
15 2360-0192 7 q SCREW, MACH 6-32.25 INLG

FL-HD-POZI 28480 2360-0192
16 2360-0201 9 2 SCREW. MACH 6-32 .5 IN LG

PAN-HD-POZI 28480 2360-0201
17 0624-0099 1 80 SCREW. TPG 4-40.375 IN LG

PAN-HD-POZI 28480 0624-0099
18 2200-0103 2 14 SCREW, MACH 4-40.25 IN LG

PAN-HD-POZI 28480 2200-0103
19 2200-017¢ 3 1 SCREW. MACH 4-40 .625 INLG 82 DEG 28480 2200-0170
20 0380-0005 1 1 SPACER, RND.312 INLG .18-IN-1D 28480 0380-0005
21 2260-0003 7 1 NUT. HEX PLSTC LKG 4-40 THD .141

INTHK 28480 2260-0003
22 2200-0164 5 2 SCREW. MACH 4-40 .188 INLG UNCT

82 DEG 28480 2200-0164
23 2200-0769 6 3 SCREW, MACH 4-40 .438 INLG

PAN-HD-POZI 28480 2200-0769
24 08559-00006 2 1 COVER. THIRDCONVERTER 28480 08559-00006
25 08559-00007 3 1 COVER. BANDWIDTH FILTER NO. 1 28480 08559-00007
26 08559-00008 a4 1 COVER, STEPGAIN 28480 08559-00008
27 08559-00009 5 1 COVER, BANDWIDTH FILTER NO. 2 28480 08559-00009
28 08559-00C27 7 1 COVER, LOG AMP 28480 08559-00027
29 3050-0105 6 4 WASHER. FL-MTLC NO. 4.125INID 28480 3050-0105
30 2420-0001 S 2 NUT. HEX-W/LKWR 6-32 THD ,109

INTHK 28480 2420-0001
31 3050-0082 8 6 WASHER. FIBER 28480 3050-0082
32 2190-0104 o 1 WASHER. LK INTL 7/16 IN.439 IN ID 28480 2190-0104
33 2950-0132 6 1 NUT. HEX DBL-CHAM 7/16 -28 THD

125 INTHK 28480 2950-0132
34 0370-0606 7 11 BEZEL, PB,330 IN SQ: JADE GRAY 28480 0370-0606
36 5040-8819 6 1 PUSHBUTTON, SQUARE: WILLOW

GREEN 28480 5040-8819
37 08565-40011 1 b | POINTER, INPUT ATTENUATOR 28480 08565-40011
38 1460-0532 [s] 1 SPRING. CONICAL 28480 1460-0532
39 08558-60167 1 1 KNOB ASSY, REFERENCE LEVEL 28480 08558-60167
40 08565-00043 5 i ¢ INDEX DISK, REFERENCE LEVEL 28480 08565-00043
41 0510-0089 8 1 RETAINER, RINGEXT.188 INDIA,

BECU 28480 0510-0089
42 08565-60047 5 1 KNOB ASSY, REF LEVEL FINE 28480 08565-60047
43 08559-20052 0 1 KNOB ASSV, RESOLUTION BW 28480 08559-20052
a4 08559-20053 1 1 KNOB ASSY. FREQ SPAN/DIV 28480 08559-20053
45 0370-3060 3 1 KNOB, LOCK 28480 0370-3060
a6 08559-60002 4 1 RFINPUT ASSY 28480 08559-60002
a7 08559-20045 1 1 CABLE. RFINPUT 28480 08559-20045

FIGURE6G-1. MECHANICALCHASSIS PARTS (10F 2)



MODEL 8559A

Reference HP Part C . L. Mfr. Part
Designator Number D Qty Description Mtr. Code Number
48 0370-3021 (5] 1 KNOB ASSY, MANUAL SWEEP 28480 0370-3021
49 08559-20051 9 1 KMNOB ASSY, SWEEP TIME/DIV 28480 08559-20051
50 08559-20050 8 1 KNOB ASSY, SWEEP TRIGGER 28480 08559-20050
51 0370-3006 7 1 KNOB ASSY, FINE TUNE 28480 0370-3006
52 0370-3004 5 1 KMNOB ASSY, COARSE TUNE 28480 0370-3004
53 08565-60170 5 2 KNOB, BASELINE CLIP/VIDEO FILTER 28480 08565-60170
54 2190-0390 6 1 WASHER, FLNM 1/4 IN .26 IN ID
562 IN OD 28480 2190-0390
55 2950-0001 8 1 NUT, HEX DBL CHAM 3/8-32 THD
.0%4 IN THK 28480 2950-0001
56 2190-0016 3 1 WASHER, LK INTL T 3/8 IN .377 IN 1D 28480 2150-0016
57 0B8558-00006 1 1 INSULATOR, REAR (HELD WITH
DOUBLESIDED ADHESIVE FOAM TO 7) 28480 0B558-00006
58 86701-40001 9 2 EXTRACTOR, PC BOARD 28480 86701-40001
59 08559-20044 0 1 PLATE, CAUTION 28480 0B559-20044
60 0510-0005 8 1 RTNR-R .250 IN 1D 28480 0510-0005
61 3050-0017 9 4 WSHR-FL .260 IN ID 28480 3050-0017
62 3050-0161 4 2 WSHR-SP .265 IN ID 28480 3050-0161
63 0590-1251 (51 1 NUT-SPCLY 15/32-32 THD .1 IN THK
.562 WD 28480 0590-1251
64 6960-0016 0 q: PLUG-HOLE ,125 IN ID 28480 6960-0016
65 0380-0034 6 1 SPACER, RND .312 IN LG .118INID 28480 0380-0034
66 2200-0101 0 SCREW, MACH 4-40 .18 IN LG
PAN-HD-POZI 28480 2200-0101
67 2200-0061 1 20 SCREW, MACH 4-40 .25 IN LG SLOT HD 28480 2200-0061
68 2510-0278 9 2 SCREW, MACH 8-32 .125 IN LG NYLON 28480 2510-0278
69 2360-0113 2 1 SCREW, MACH 6-32 .312 IN LG
PAN-HD-POZI 28480 2360-0113
70 3050-0929 2 1 WASHER, FL NM 1/4 IN .26 IN 1D
562 IN OD 28480 3050-0929
71 0360-0269 7 1 TERMINAL-SLDR LUG LK-MTG
FOR-#8-SCR 28480 0360-0269
72 2200-0141 8 2 SCREW, MACH 440 .312 IN LG
PAN-HD-POZI 28480 2200-0141
73 2260-0009 3 2 NUT-HEX-W/LKWR 440 THD
094 IN THK 28480 2260-0009
74 0360-1669 3 1 TERMINAL STRIP 3-TERM PHEN
) 1.13-IN-L 28480 0360-1669
75 1400-0031 8 1 CLAMP-CABLE .375-DIA .5-WD NYL 28480 1400-0031
76 2200-0145 2 1 SCREW-MACH 4-40 .438-IN-LG
PAN-HD-POZI 28480 2200-0145
77 2260-0001 5 1 NUT-HEX-DBL-CHAM 440 THD
L094-IN-THK 28480 2260-0001
78 3050-0066 8 1 WASHER-FL MTLC NO. 6 .147-IN-1D 28480 3050-0066
79 2190-0018 5 1 WAHSER-LK HLCL NO. 6 .141-IN-1D 28480 2190-0018

INSERT A

17(40 PLACES)

A18(BOTTOM)

NOTE: @ INDICATES LOCATION OF FIBER WASHERS

R

A1B(TOP)
CAUTION!
(SEE INSERT A)

17(40 PLACES)

S

REPLACEABLE PARTS

FIGURES-1. MECHANICAL CHASSIS PARTS (2 OF 2)
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MODEL 8559A

MANUAL BACKDATING CHANGES

SECTION VI
MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2.  Thissection containsinformation for adapting
this manual to earlier 8559A Spectrum Analyzers. If
the serial number prefix of your spectrum analyzer
appearson thetitle page of thismanual, thecontents
of the manual are directly applicable to your instru-
ment. If, however, your spectrum analyzer has a
lower serial number prefix than what is shown on the
title page, you must adapt thismanual to your instru-
ment by changingit asindicatedin thissection.

7-3. If your instrument has a higher seria number
prefix that what is shown on the title page of this
manual, it will be documented in a yellov MAN-
UAL UPDATING CHANGES supplement. For
additional important information about serial num-
ber coverage, refer to INSTRUMENTSCOVERED
BY MANUAL in Section|.

7-4. HOW TO USE THIS BACKDATING
INFORMATION

7-5. Change and correction information in this
supplement is itemized on separate pages corres-
ponding to the original manual pages. The pagesin
this supplement are organized in numerical order by
manual page number. These pagesare intended to be
inserted into the manual to either supplement or
replacetheoriginal manual pages.

7-6. Toadapt thismanual to your instrument:

e Insert the change pagesin this sectioninto this
manual adjacent to theoriginal manual pages.

@ Insert any complete replacement pages pro-
vided into this manual in the proper location.
The original manual pagesmay be-discarded or
the origina manual may be |€eft intact to docu-
ment all instrument configurations.
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Page 1-3
Tabl e 1-1. HP 8559A Specifications (1 of 4)

2236A & Below Change " Residual FM" specification to read as follows:
less than 1 kHz p-p for a time interval less than or equal to
Ol sec, 100/120 line voltages; less than 2 kHz p-p, 2207240
line voltages.
Delete the following under "Maximum Input (without damage)
Levels":
Peak Pulse Power
+50 dBm (100W, 10 microsecond pulse width, 0.01% duty cycle)
with input attenuation >=30 dB.
Change "Gain Compression' specification to read as follows:
Gain compression is less than 0.5 dB for a 0 dBm input level
with 0 dB input attenuation.
Under "Display Fidelity"¥, change the Linear specification to read
as follows:
<+-0.1 division over full 8 division deflection.
Change "Humidity Range (Operating)" to read as follows:
<95% RH. 0O-degrees C to +40-degrees C.
Change "EMI" to read as follows:
Conducted and radiated interference is within the requirements
of methods CE03 and REOQ2 of MIL SID 4614, VDE 0871 and CISPR
Publications 1, 2, and 4.

2320A & Below Change " Residual FM" specification to read as follows:
less than 1 kHz p-p in 0.1 second.



Pages 4-10 and 4-11.
Paragraph 4-13. Residual M

2320A & Below Change SPECIFICATION to read as follows:

Less than 1 kHz peak-to-peak for a time interval 0.1 second;
100/120 line voltages; less than 2 kHz peak-to-peak in a 180-
series display mainframe with 220/240 line voltage.

Replace the note in step 6 with the following:

NOTE

A 1 kHz shift in Frequency produces a 0.7 division shift in
amplitude.

In step 6, change the last sentence to read:
Peak-to-peak variation of trace should not exceed 0.7 division
vertical for each horizontal division.



Page 4-63
Tabl e 4-18. Perfornmance Test Record (2 of 4)

2320A & Bel ow Under Para. No. 4-13. Residual FM, change the maxi mum Peak-to-
Peak Variation of Trace in test 6 to 0.7 div (1 kHz/0.1 sec).



Pages 5-11 through 5-13:
Paragraph 5-17. Powe Supply Checks and Adjustments

2236A & Below Replace Paragraph 5-17 with new Paragraph 5-17 (SERIAL PREFIX
2236A) included in this Manual Backdating supplement.



ADJUSTMENTS

517. POWER SUPPLY CHECKS AND ADJUSTMENTS(SERIAL PREFIX 2236A)
REFERENCE:

A7, A8, A9 Schematics

DESCRIPTION:

The *14.5V and - 10V supplieson Frequency Control Assembly A7 are adjusted. The — 12.0V supply on A7
ischecked for proper dec output with lessthan +50mV variation when tuning the HP 8559A from 0 to 3 GHz.
The +10.0V supply on Sweep Generator/Bandwidth Control Assembly A9 is adjusted and the VO (Varactor
Offset) voltage on Marker Assembly A8 is adjusted. The *10.0V supply and VO voltage must be adjusted
during the first five minutesafter the spectrum andyzer is turned on (cold instrument). However, the +14.5V
and —10.0V suppliesmust be adjusted first.

DISPLAY DIGITAL VOLTMETER

SPECTRUM
ANALYER

EXTENDER NI

CABLE -0 5TE%8
ASSEMBLY P—

. HQOO®

HoEQ Dese @

FIGURES-1.  POWER SUPPLY CHECKS AND ADJUSTMENTSTEST SETUP
EQUIPMENT:
[ T T 7= Y 0| 1117 U= HP 3490A
PROCEDURE:

1. Connect equipment as shown in Figure5-1. Ingtal Frequency Control Assembly A7 on extender board
and connect digital voltmeter to A7TP3 1 14.5V.

2 Adjust A7R52 *14.5V adjustment for a voltmeter indication of +14.500 +0.002 volts

3. Connect digita voltmeter to A7TP2 and adjust A7RS55 — 10V adjustment for a voltmeter indication of
—10.000 £0.005valts.

4. Checkfor —12.0 0.1V at collector (base) of A7Q1.

5 Sdect FREQUENCY BAND GHz .01 — 3 and tunefrom 0 to 3 while monitoring the — 12V at collector of
A7Q1. The — 12V supply should not vary morethan +50mV.



ADJUSTMENTS

517. POWER SUPPLY CHECKS AND ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont’d)

6. Removeextender board and reinstall Frequency Control Assembly A7.
NOTE

The two following voltage adjustments, 10V and VO (Varactor Offset),
must be adjusted while analyzer is still cold (during first five minutes after
turn-on). If instrument has been operating longer than five minutes, turn off
mainframe and remove assemblies A8 and A9. Let assemblies A8 and A9
cool onbench for 15 minutes. Replace the two assemblies and proceed with
adjustment of ASR2 and A8R62 during the first five minutes after turn-on.

7. Connect digital voltmeter to A9TP6 + 10V and adjust A9R2 + 10V adjustment for a voltmeter indication

of +10.000 +0.100V.

8. Connect digital voltmeterto A8TP2 VO. Set HP8559A controls asfollows:

FREQUENCY BANDGHZ ...ttt i .01-3
ALT IR o e ON (depressed)
SIG IDENT .t e ON (depressed)
SWEEP TIME/DIV . ... e e

9. Thevoltageat A8TP2 will change (between two values) each time a sweepistriggered. Trigger the sweepa
few timesand sdlect the sweep that yieldstheleast negative VO voltage. Adjust A8R62 VO adjustment for

avoltmeter indicationof — 200 +0.10V.



Pages 5-17 t hrough 5-23:
Paragraph 5-19, Log Amplifier and Linear Adjustnents

2208A & Below Replace Paragraph 5-19 with new Paragraph 5-19 (SERIAL PREFAX
22084) included in this Manua Backdating supplement.



ADJUSTMENTS

519. LOGAMPLIFIERLOG AND LINEAR ADJUSTMENT (SERIAL PREFIX2208A)

REFERENCE:

Al4 and A15 Schematics

DESCRIPTION:

10dB/DIV and LIN areadjusted for correct sepsand full-screendisplay trand ations.

DISPLAY DIGITAL VOLTMETER SIGNAL GENERATOR
: 3 — — o
:}D o .;@ o©o®o© @ |
OUTPUT
L STEP
ATTENUATOR
ADAPTER @ ADAPTER
—. |, S—
AISTP1
EXTENDER
CABLE | mmm -0 E¥E% cpeoTRUM
- AR ANALYZER
- @ Q © @
FIGURESS. LOG AMPLIFIERLOG AND LINEAR ADJUSTMENTTESTSETUP
EQUIPMENT:
ggna GENEralOr »*» s ssssssnanasasssannsannasnsssanaaannnassnssnnnannnannns HP 8640B
Digitd VoM sesseccanassaassssansassssnasasssssnasassnsnasnasnnnnnns HP 3490A
Step Attenuator (10dB/step) «.ovevvrenerneennnn. Y e HP 355D, Option H82
Adapter, Type N Mdeon oneend, BNC femaeon other < 70 [ HP 12500780
Adapter, BNC Mdeononeend, SMA Mdeonotherend -....c.ccvvvvvnnnnnnn. HP1250-0831
PROCEDURE:
1 Sa goectrumandyzer controlsasfollows:
FREQUENCY BANDGHZ +:etunrunrussussassasansansanrassassnsansansansans .
FREQSPAN/DIV - s rutututsnsasararassnansnsnsasasasasansnsnsarassssnannns
RESOLUTIONBW «tttttuunnannnsssrsnnsnnsnnnssssssnnsssnnssssssnnssnnnns 300kHz
INPUT ATTEN ..ottt ittt ettt sttt nannans
REFLEVELABIM ...ttt ittt et et et e i aianas
A mpl TUJESCAE ssssessnnnnnnsannnnnnnnssnnnnnnnssnnnnnnnnsnnnnnnnnsnnnnnnnnns
SWEEPTIME/DIV s e cetertnunannssssanssnnnsssssnssnnsssrsasssnnsssssnnns

SWEEPTRIGGER




5-19.
2.

10.

11.

ADJUSTMENTS

LOG AMPLIFIERLOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A) (Cont’d)

Connect equipment as shown in Figure5-3. Set Sgnd generator frequency to 321.4 MHz and output level
to —40dBm. Remove A10W1 from A5J2 2nd CONV OUT. Connect sgnd generator output through step
attenuator and adaptersto A10W1.

Set the TEST-NORM switch A12S1 to the TEST position. Tune signa generator frequency for maximum
signal amplitudeon oscilloscopedisplay with step attenuator st at 0 dB.

Sat output levd of signd generator for a digital voltmeter reading of 700 mV, with step attenuator st at 0
dB and REF LEVEL dBm st to - 50.

Sat HP 8559A REF LEVEL dBm to —80 and set tep attenuator to 30 dB. Observe digital voltmeter
reading.

Adjust A14R3 GAIN LIN for adigita voltmeter reeding of 700mV.
Repeet steps4, 5, and 6 until theDVM readingin step5is700 £ 2mV.

Sat HP 8559A REF LEVEL dBm to — 50 and s&t step attenuator to 0 dB. Change REF LEVEL dBm and
gep attenuator settingsas shown in Teble 5-6. If Deviation from Referenceis not within thegiven limits,
readjust A14R3.

TABLES6. LINEAR GAIN ADJUSTMENTLIMITS

Reference Level Step Attenuator Deviation From
(dBm) Setting (dB) Reference
-50 0 Ref erencg 700 mV)
-60 10 10 mV
-70 20 20 mV
-80 0 20 mV
-0 40 30 mV

St HP 8559A REF LEVEL dBm to 0 and disconnect signd generator from step attenuator. Record Offset
reading (DVM). Theoffset should belessthan + 30mV.

Offset_________mV

Reconnect dgnd generator as shown in Figure 5-3. S&¢ Amplitude Scde to 10 dB/DIV and st step
attenuator to 40 dB.

St output levd of signal generator for adigital voltmeter reading of 400mV plusoffset recordedin  step
9 (algebraicsum). (Example: if offsetif — 23mV, set output level of Signal generator for a DVM reading of
377 mV.)



ADJUSTMENTS

519. LOG AMPLIFIERLOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A) (Cont’d)

12. Se step attenuator to 0 dB. Digital voltmeter should indicate 800 mV, plus offset (algebraicsum) +£1 mV.
If DVM readingis not within limits, adjust A14R2 LOG LIN adjustment for adigital voltmeter reading of
mV, plus offset minus 50 percent of overshoot. (Example: if DVM indicates 767 mV and should be
indicating 777 mV (- 10 mV overshoot), adjust A14R2 for a DVM reading of 777 mV minus —5mV, or
782mV.)

13. Repeat steps10, 11, and 12 until thedigital voltmeter indicates800 mV plusoffset +£1 mV with no further
adjustment of A14R2 instep12.

14. Se the step attenuator to the positions shown in Table 5-7 and record DVM reading for each setting.
Correct the DVM readingshy agebraicaly adding the offset (recordedin step 9).

TABLES-7. LOG FIDELITY CHECK

Step Attenuator DVM Reading DVM Reading Corrected for Offset
Setting (dB) (mV) Min. (mV) Actual {mV) Max. (mV)

0 - 799 o o 801

10 S - 697 — 703
20 e 2 596 P 604
30 A 496 P 504
40 DR, 395 A 405
50 S RS 294 S — 306
60 SRS e 193 S— 207
70 e gy 92 S 108

15. Readjust A14R2 if necessaryto meet thelimitsin Table5-7.

16. Set step attenuator to 0 dB and sat output leve of signal generator for adigital voltmeter reading of 800
mV plusoffset (recordedinstep9) + 1mV.

17. Sa AmplitudeScaeto LIN. Thedigital voltmeter should indicatethereadingset in step 16 +25 mV, If it
does, gotostep 19. If it doesnat, or if log fiddity isnot withinlimits, goto step 18 and sdect A14R16*.

18 Sdect A14R16* to obtain an output in step 17 within £25 mV of the reading set in step 16. Decreasing
A14R16* 10 percent will increasethe DVM reading approximately 30mV instep 17.

NOTE

Log fidelity must be considered when selecting A14R16*. That is, if the
DVM READING CORRECTED FOR OFFSET in Table 5-7 is greater than 100
mV for a STEP ATTENUATOR SETTING of 70 dB, A14R16* should be
selected for a DVM reading greater than the reading set in step 16. If the
READING CORRECTED FOR OFFSET is less than 100 mV, A14R16* should
be selected for DVM reading less than the reading set in step 16.




ADJUSTMENTS

5-19. LOGAMPLIFIERLOG AND LINEARADJUSTMENT(SERIAL PREFIX 2208A) (Cont'd)

19.

20.

21.

23.

25.

26.

Set output levd of signd generator for a digital voltmeter reading of 800 mV plus offset (dlgebraic sum)
+1mV.

Sat Amplitude Scaeto 10dB/DIV and adjust A14R2 LOG LIN adjustment for adigital voltmeter reading
of 800mV plusoffsat.

Repeat step 14 to recheck thelog fiddity.
Set the REFLEVEL dBm control to — 50. S8t AmplitudeScadeto 1 dB/DIV,

St thestep attenuator to 0 dB and set output levd of signa generator for adigital voltmeter reading of 700
mV (do not includeoffset).

St the REF LEVEL dBm control to — 90 and the step attenuator to 40 dB. Adjust A14R1 LOG GAIN
adjustment for adigitd voltmeter reeding of 700mV.

Change REFERENCE LEVEL and step attenuator settings asshown in Table 5-8. Deviation from Refer-
enceshould not excead thegiven limits.

TABLES-8. LOG GAIN ADJUSTMENT LIMITS

Reference Level Step Attenuator Deviation From
(dBm) Setting (dB) Reference
-50 0 Reference (700 mV)
-60 10 30 mV
—70 20 +30 mV
-80 30 +30 mV
-90 40 30 mV

Return the TEST-NORM switch on assembly A12to the NORM position.



Pages 5-26 through 5-32:
Paragraph 5-21. Bandwidth Filter Adjustments

1909A & Below Replace Paragraph 5-21 with new Paragraph 5-21 (SERIAL PREFIX
1909A) included in this Manual Backdating supplement.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1809A)
REFERENCE:

A9, All, and A13 Schematics

DESCRIPTION:

Thecrystal and L C bandwidthfilter circuitsare adjusted for symmetry, center, and peak. Three-dB bandwidths
areadjusted in Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22).

SPECTRUM
DISPLAY ANALYZER

L]

§,0-Cre
o 000

INPUT
ADAPTER

6"BNC

EXTENDER CABLE
CABLE

ASSEMBLY

-

FIGURES6. CRYSTALAND LC BANDWIDTH FILTER ADJUSTMENTSTEST SETUP

EQUIPMENT:
Adapter, TypeN Maleto BNCFEMAE « « «« v uveerrinnesrsinererinnerrines H P 1250-0780
BNC Cable, 6-INCH + + s svsnarasisinrarassssnsasassssnsassssnsasnsnsnnsas HP 10502A
Crystal Short (3 requi red) .............................................. See Figure5-6

NOTE

A crystal short consists of a.01 uF capacitor (HP Part Number 0160-0161)
and a D9 ohm resistor (HP Part Number 0757-0400) connected in series.
Two square terminal connectors (HP Part Number 0362-0265) are used to
connectthe crystalshort across the test points.

CAPACITOR RESISTOR

TERMINAL CONNECTORS
FIGURES6. CRYSTALSHORT CONFIGURATION



ADJUSTMENTS

521. BANDWIDTH FILTER ADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd)
PROCEDURE:

NOTE
Allow 30 minutes warmup time before performing adjustments.

1. Sa spectrumandyzer controlsas follows:

FREQUENCY BAND GHzZ .........iiiiiiiiiiitiiiii i .01-3
TUNING. o e e e e 3B MHz
FREQ SPAN/ DIV ... i e e e e 10 kHz
RESOLUTION BW oot e e e 1 kHz
INPUT AT TEN i e e e e e i 30dB
REFLEVEL ABIM .. ...t e e e e e e 0
Ampltude Scale . ... i e e e LIN
SWEEP TIME/DIV ...ttt ettt itesanearnaraasasansansanensnnrnnnns AUTO
SWEEPTRIGGER . ..ottt i it eie s ena s iaaaseansnnnnsens FREE RUN

Crystal Alignment
2. Connect equipment as shownin Figure5-5.
NOTE

If Sweep Generator/Bandwidth Control Assembly A9 has been replaced or
adjusted, perform steps 3 through 9. If not, proceed to step 10.

3. Set FREQSPAN/DIV t0500 kHz and RESOLUTION BW to 1 MHz.

4. Center thesignad with TUNING control. Using REF LEVEL FINE control, placesignd at 7.1 divisions
(0.9divisonfromtop graticuleline).

5. Adjust A9R8S5 L C until signa istwo divisonswideat thefifth graticuleline (1 MHz wideat 3-dB points).
6. Set FREQSPAN/DIVto10kHzand RESOLUTIONBW to10kHz.

7. Using REFLEVEL FINE control, placesignal at 7.1 divisions.

8. Adjust A9R72 XTL until signal isonedivisonwideat thefifth graticuleline(10kHz wideat 3dB points).
9. Set FREQSPAN/DIV to10kHz and RESOLUTION BW to 1 kHz.

10. Center signal with TUNING contral. (It might be necessary to increase FREQ SPAN/DIV temporarily to
findthesignal.) St REF LEVEL FINE control to placesigna at sixth graticale line.

NOTE

Do not readjust REF LEVEL FINE control until all crystal and LC bandwidth
filter adjustments have been performed.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd)
11. Sat FREQ SPAN/DIV to20kHz, RESOLUTIONBW to 30kHz, and SWEEP TIME/DIV to 10mSEC.
NOTE

A non-metallic tuning tool is required for adjustments on Bandwidth Filter
Assemblies A1l and A13.

12. Connect crysta shorts (through cover access holes) across A13TP1/TP2, A11TP1/TP2, and A11TP4/
TPS.

NOTE

Keep crystal spike centered during adjustments. The SYM and CTR adjust-
ments for each crystal are interacting.

13.  Adjust front-panel TUNING control to center bandpass spike(Figure5-7) onthe CRT digilay.

CHECK CENTERING
HERE (SPIKE IS
CRYSTAL RINGING)

/

\
// \
. / ]
\
AN ey
|
CHECK SYMMETRY

HERE (LOW ON SKIRTS)
FIGURES7. ADJUSTING CRYSTALSYMMETRY ANDCRYSTAL CENTERING

14. Adjust A13C38 SYM and A13C54 CTR for a centered and symmetrical bandpass asshown in Figure5-7.
Adjust A13C54 CTR for minimumsigna amplitude.

15. Removecrysta short from A13TP1/TP2.



521
16.

17.
18.

19.
20.

21

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd)

Adjust A13C15 SYM and A13C25 CTR for a centered and symmetrica bandpass. Adjust A13C25 CTR
for minimum signal amplitude,

Removecrystal short from A11TP4/TPS.

Adjust A11C38 SYM and A11C54 CTR for a centered and symmetrical bandpass. Adjust A11C54 for
minimum signa amplitude.

Removecrystal short from A11TP1/TP2.

Adjust A11C15 SYM and A11C25 CTR for a centered and symmetrical bandpass. Adjust A11C25 for
minimum signa amplitude.

Removethecrystal shorts.

LC Alignment

2.

Perform preliminary L Cfilter adjustmentsasfollows.
NOTE
When Bandwidth Filter Assemblies A11 and A13 are installed with coversin
place, midget copper alligator clips (HP Part Number 1400-0483) can be used
to short test points to the cover.
a. Install A13 on extender board.

Short to ground the following test points: A13TP6, A11TP3, and A11TP6. Jumper A9TP1 to
A9ITP2.

c. Adjust A13C73 for minimum signa amplitude.
d. Disconnect short from A13TP6 and short toground A13TP3.
e Adjust A13C74 for minimumsignal amplitude.

f. Reingal Al3andinstall A11 on extender board.

0. Disconnectshort from A13TP3 and short to ground A11TP6.
h.  Adjust A11C73 for minimumsignal amplitude.

i.  Disconnect short from A11TP6 and short to ground A11TP3.
j. Adjust A11C74 for minimumsignal amplitude.

k. Disconnect shorts from test points and reinstall All. Replace covers on A1l and A13 assemblies.
Remove jumper from A9TP1/A9TP2.



5-21.

2.

4.

31.

ADJUSTMENTS

BANDWIDTHFILTER ADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd)

Caefully center sgnd on CRT in 30 kHz RESOLUTION BW; then switch RESOLUTION BW to 100
kHz. Notewheresignd intersectsthecenter vertical graticuleline.

Adjust A13C45 LC CTR for maximum signd amplitude where the sgnd intersects the center vertica
graticuleline.

Switch RESOLUTION BW to 30 kHz and center signd; then switch to 100 kHz. Note where signd
intersectsthe center vertica graticuleline.

Adjust A13C23 LC CTR for maximum signad amplitude where the sgnd intersects the center vertica
graticuleline.

Switch RESOLUTION BW to 30 kHz and center signdl; then switch to 100 kHz. Note where signal
intersectsthe center vertica graticuleline.

Adjust A11C45 LC CTR for maximum signa wherethesignd intersectsthe center verticd graticuleline.

Switch RESOLUTION BW to 30 kHz and center signd; then switch to 100 kHz. Note where signd
intersectsthe center vertica graticuleline.

Adjust A11C23 LC CTR for maximum signad amplitude where the signd intersects the center vertical
graticuleline.

Switch RESOLUTION BW between 100 kHz and 30 kHz to be surethe sgnd is centered at both band-
width sattings.

Bandwidth Amplitude

32

8

Set Amplitude Scaleto 1 dB/DIV and SWEEP TIME/DIV to AUTO.
St RESOLUTION BW to 3MHz and FREQ SPAN/DIV to 50kHz.
Adjust fineTUNING and REF LEVEL FINE for acenteredsignd at 7 divisons.

Set RESOLUTION BW to 100 kHz and center signd with fine TUNING control. Adjust A13R26 LC and
Al11R26 LC equalytoobtain asgnd amplitudedf 7 divisons.

St RESOLUTION BW to 1 kHz and FREQ SPAN/DIV to 10 kHz. Center sgnd with fine TUNING
control. Adjust A11R31 XTL and A13R31 XTL equaly for asgnd amplitudeof 7 divisons.

NOTE

Each potentiometer should be adjusted to accomplish half the necessary
increasein signalamplitude.



ADJUSTMENTS

5-21. BANDWIDTHFILTER ADJUSTMENTS(SERIAL PREFIX 1809A) (Cont'd)

37. Sat FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 1 kHz with arrowsdigned (OPTIMUM).
Push into couplethetwo controls.

38. Adjust REFLEVEL FINEfor asgnd amplitudeaof 7 divisons.

39.  With controls coupled, sep RESOLUTION BW from 1 kHz to 3 MHz. Vaiation in signd amplitude
should belessthan +0.4 dB.

40. If variationinsignad amplitudeisnot withinlimits, repeat steps 32 through 39.



Pages 5-33 through 5-37:
Paragraph 5-22. 3 dB Bandwidth Adjustment

1909A & Below Replace Paragraph 5-22 with new Paragraph 5-22 (SERIAL PREFIX
19094) included in this Manua Backdating supplement.



ADJUSTMENTS

5-22. 3dB BANDWIDTHADJUSTMENTS(SERIAL PREFIX 1909A)

REFERENCE:

A9Schematic

DESCRIPTION:

The 3-dB bandwidthsfor the 3MHz, 1 MHz and 300 kHz RESOLUTION BW settingsare adjusted using the
CAL OUTPUT as thesignal source. The 3-dB bandwidthsfor the 10 kHz, 3 kHz, and 1 kHz RESOLUTION
BW settings are adjusted by injecting a stable 321.4 MHz signd into the third converter of the spectrum

andyzer.
DISPLAY SIGNAL GENERATOR FREQUENCY COUNTER
; D ::‘ —— . . = Q
aire o INPUT
I ADAPTER
EXTENDER oy
CABLE -— o A
SPECTRUM
ASSEMBLYLY Q) 1 0 ()} ANALYZER
Wik R
CAL INPUT
OUTPUT ADAPTER
FIGURES-8. 3-dB BANDWIDTH ADJUSTMENTTESTSETUP
PROCEDURE:

1. Set spectrumanalyzer controlsas follows:

FREQUENCY BAND GHZ - :tvrvrennntarrnnnnnnnssssnsannsssssnnnnnssssnnnns .01-3
TUNING « « e v vt s nnesnnennesanesnesnnsenssensesneesssenssensssnsennsnnss 35MHz
FREQSPAN/DIV v vttt ttrsssaaasansssnsssssnnnnnnsnnssssssssssssnnnnnnsns 200kHz
RESOLUTIONBW =+ s tvetusnasnasussasnnsansssnnsassssansassssnnsansssnnsss 1 MHz
INPUT ATTEN ... o i e i et e e 20dB
REFLEVELABM «::ccveeeeeeiiiaannnssssssssssssssssssssssssssssssssssssssssnss 0
AmplitudeScale « v errrn i s s s LIN
SWEEPTIME/DIV ¢+t sttt sssssnnnnnnnnnnnssssssannsnnnnnnnnnnnsnsssssssssns 1 msec
SWEEPTRIGGER . . ... et i e i e FREE RUN
VIDEOFILTER ..o e e e et e e e e e MIN

2. Connect equipment as shown in Figure 5-8 except for signal input to A10W1. Connect CAL OUTPUT to
spectrumanayzer INPUT 509.



ADJUSTMENTS

522. 3dBBANDWIDTHADJUSTMENTS(SERIAL PREFIX 1909A) (Cont’d)

3

Sat signal levd of 7.1 divisionson display with REF LEVEL FINE control. (Signal should be 0.9 division
from top graticuleline)

Set RESOLUTION BW to 1 MHz and FREQ SPAN/DIV to 200 kHz. Adjust A9R85 LC to set band-
width of 5divisionsat thefifth graticuleline.

Sat RESOLUTION BW to 3 MHz and FREQ SPAN/DIV to 500 kHz. The bandwidth at the fifth grati-
culelineshould be between 5.4 and 6.6 divisions.

NOTE

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band-
widths within limits; however, the final measurement of the 1 MHz band-
width must be between 45 and 55 divisions at the fifth graticule line. (If the
3 MHz bandwidth cannot be brought within limits by adjustment of A9R85
LC, change the value of factory-selected resistor A9R95*.)

Set RESOLUTION BW to 300 kHz and FREQ SPAN/DIV to 50 kHz. The bandwidth should be between
5.4 and 6.6 divisonsat thefifth graticuleline. (If the bandwidth cannot be adjusted within the specified
limits, changethe vaueof factory-selectedresistor A9R89*)

Set RESOLUTION BW to 100kHz and FREQ SPAN/DIV to 20 kHz. The bandwidth should be between
4.3 and 5.7 divisonsat thefifth graticuleline.

NOTE

If the 100 kHz bandwidth is not within the specified limits, change the
values of factory-selected resistors A13R19*, A13R43*, and A11R43*. If the
bandwidth is too wide, increase the value of the resistors; if the bandwidth
is too narrow, decrease the value of the resistors. The three factory-selected
resistors need not be of equal value, but each must be within one standard
value of the others.

8. Set RESOLUTION BW to 30kHz and FREQ SPAN/DIV to 10 kHz. The bandwidth should be between

2.6 and 3.4 divisionsat thefifth graticuleline.
NOTE

If the 30 kHz bandwidth is not within the specified limits, change the values
of factory-selected resistors A11R23*, A11R48*, A13R23*, and A13R48*. If
the bandwidth is too wide, decrease the value of the factory-selected resis-
tors; if the bandwidth is too narrow, increase the value of the resistors. The
four factory-selected resistors need not be of equal value, but each must be
within one standard value of the others.

9. Connect signal generator through the BNC Tee connector to the step attenuator and to the frequency

counter asshown in Figure5-8. Set the signd generator to approximately 0 dBm and the step attenuator to
30dB.
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ADJUSTMENTS

5-22. 3dB BANDWIDTH ADJUSTMENTS(SERIAL PREFIX 1809A) (Cont'd)

10.
11.

13.

14.

16.

17.

18.
19.

21

Remove A10W1 from A5J2 2nd CONV OUT Connect step attenuator through adapter to A10W1.

S HP 8559A RESOLUTION BW to 1 MHz. Adjust the output leve of signal generator to place the
signd near center graticule line. Tune signal generator frequency to peak signa on oscilloscope display
(near 321.4 MH2).

St RESOLUTION BW to 3 kHz. Tunesignal generator to peak signal on oscilloscopedisplay.

Adjust output leve of signa generator to placesignal at 7.1 divisions.

Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted.
Record the new counter frequency.

MHz

Adjust A9R72 XTL to bring signd leved to thefifth graticuleline (three divisonsfrom the top graticule
line).

Increase signd generator frequency until signa on oscilloscope display pesks and then decreases to the
fifth graticuleline. Record counter frequency.

MHz
Compare new frequency with frequency recorded in step 14. The difference between the two frequencies
should be 2800 to 3200 Hz. If the bandwidth is not within limits, repeat steps 12 through 17, dightly
readjusting A9R72 X TL, until the specified limitsare achieved.
Set RESOLUTION BW to 10kHz. Tunesignal generator to pesk signal on oscilloscopedisplay.
Adjust REFLEVEL FINEtoplacesignd at 7.1 divisions.

Decrease the signal generator frequency until the signal on the oscilloscope display drops to the fifth
graticuleline. Record counter frequency.

MHz

Increase the signal generator frequency until the signal on the oscilloscope display peaks and then
decreasesto thefifth graticuleline. Record counter frequency.

MHz



ADJUSTMENTS

L

522. 3dB BANDWIDTHADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd)

22,

23.

24,

25.

26.

27.

Compare new frequency with frequency recorded in step 20. The difference between the two frequencies
should be9.000 kHzt0 11.000 kHz.

NOTE
A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band-
widths within limits; however, the final measurement of the 3kHz bandwidth
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be
brought within limits by adjustment of A9R72 XTL, change the value of fac-
tory-selectedresistor AQR78*.)
Sat RESOLUTION BW to 1 kHz. Tune signal generator to pesk signa on oscilloscopedisplay.
Adjust REF LEVEL FINEto placesignd at 7.1divisions. Record counter frequency.
MHz

Increase signal generator frequency until signal on oscilloscope display drops to the fifth graticuleline.
Record new counter frequency.

MHz
Thedifferencebetween thetwo frequenciesrecorded in steps24 and 25 should be 450Hzto 550 Hz.

Reconnect A10W1 to A5J2.



Pages 5-44 through 5-48:
Paragraph 5-25. First Converter Adjustments

2236A & Below Replace Paragraph 5-25 with new Paragraph 5-25 (SERIAL PREFIX
2236A) included in this Manual Backdating supplement.

2004A & Below Delete steps 28 through 37.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A)

REFERENCE:

A3, Ad, A5, A6, and A7 Schematics

DESCRIPTION:

TheFirst LO (A6 YTO) isadjusted by monitoringthe YTO output at the RF input connector (L O feedthrough)
and the tuning voltage( TUNE) output of the A7 Frequency Control board and adjusting the YTO low-end
frequency for 3GHz at O/ tuning voltageand 6 GHz at — 10V tuning voltage.

The FM Driver is adjusted by inputting comb signasto the analyzer and adjusting for proper spacing (span
linearity) of displayedsignalson the CRT display.

COMB
DISPLAY DIGITAL VOLTMETER FREQUENCYCOUNTER GENERATOR
- - TN
) g | L1 1]
£ 0 O 8 — [¥] O —
I % e o
ati INPUT
OooQ
OUTPUT
A16TP1
EXTENDER LOCATED
CABLE THROUGH
ASSEMBLY HOLE IN
Si0€ FRAVE [ mmm oo E%57] oor rpun
HERE ANALYZER
INPUT 1
1N V)
FIGURES-11. FIRST CONVERTER ADJUSTMENTS TEST SETUP
EQUIPMENT:
Frequency Counter . .. ...ttt e e e e e e HP 5340A
Digital Voltmeter (DVM) .. ..ot e e HP3490A
COMBD GENEIGIOT . . o v vttt s it e e e e e e H P 8406A
PROCEDURE:

1. Allow one-haf hour warmup time of equipment with analyzer connected to mainframe with extender
cable.

First LO Adjustments
2. Connect DVM to A7TP4 TUNE.
3. Sat analyzer controlsasfollows:
INPUT ATTEN . ... i e e e e e e e 0dB

FREQSPAN/DIV ...ttt 0 (zero)
ALTIE OFF (out)



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont'd)

4,

5

10.

11.

12.

13.

14.

Connect frequency counter to analyzer RFE I nput.

Jumper A16TP1 DIODE BIASto Ground. A16TP1 islocated on the Motherboard through a holein the
andyzersdeframe.

Adjust front-panel TUNING control for DVM indication of 0.000 VVdc (fully counterdockwise).

Adjust A7TR74 3GHz for frequency counter indication of 3.000 GHz +1 MHz. If thisadjustment cannot
beachieved, sdlectableresistor A7R94* can be changed to providethe proper range necessary.

Adjust front-panel TUNING control for DVM indication of —10.000 VVdc.
Set A7R95 6 GHz F (fine) to gpproximatey midrange(R95 isa20-turn potentiometer).
Adjust A8R28 6 GHz C (coarse) for afrequency counter indicationof 6.000 GHz +2 MHz

Retunefront-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R74 3 GHz if neces-
sary for frequency counter indicationof 3.000 GHz +1 MHz.

Tune front-panel TUNING control for — 10.000 VVdc DVM indication.

Lightly tap the top edge of the A7 Frequency Control board with the handleof asmal screwdriver to seet
controls.

Adjust ATR95 6 GHz F (fine) for frequency counter indication of 6.000 GHz +1 MHz.

AlternatelF First LO Shift Check

15.

16.

17.

Pressfront-panel ALT | F pushbutton IN to activatealternatel E

Veify YTO frequency shift accordingto the followingtable.
TABLES-10. FIRST LOSHIFT CHECK

FREQUENCY BAND GHz ALTIF FREQUENCY COUNTER INDICATION
1(01-3) OFF Reference( 6. 000 GHz)
1(01-3) ON Reference- 15 MHz 800 kHz
26-9 ON Reference +15 MHz +800 kHz
3(3-9 ON Reference-7.5 MHz +400 kHz
4(9-15) ON Reference +7.5 MHz 400 kHz
5 (6-15) ON Reference-5 MHz £300 kHz
6(12.1- 21) I ON l Reference +5 MHz 300 kHz

Remove jumper from A16TP1 DIODE BIASto Ground.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd)

FM Driver Adjustment

18.
19.

Disconnect frequency counter from anayzer RF Input and connect comb generator to RF Input,

St combgenerator for 1 MHz comb teeth.

20. St andyzer controlsasfollows:

21

23.

24,

3L

FREQSPAN/DIV =« csssstnnsennsssnssennssnnssenassnnsseassnnerennssnss 1 MHz
RESBW :cceeeesesansnnnanasasassssssasasssnanasasasasasassnsssasanannnnns 30kHz
11 2372 ) /2 AUTO
FREQU ENCYBANDGHZ - :ccccsnnnnnnnnssssssnnsnnnnnnnnnnnsnnnss Band 1 (.01-3)
REFLEVELABIM ::ssstesestananssssannansssansassssansanssssssansssannansnans -20
INPUTATTEN ::rsocesancasanansanassanassanassanassanassanassasassanansnnns 0dB
A R I 1 OFF (out)
SIGIDENT ssssssssssssssnnnnnnnnsnsnssnssssssssssssssssnnnnnnnnsnsnsnns OFF (out)
Amp”tudeSCde ........................................................ 10dB/DIV

Tune front-panel TUNING control for approximately 1500 M Hz indication on front-panel FREQUENCY
display.

Adjust front-panel TUNING FINE control to place a comb tooth on the first graticuleline on the main-
frameCRT digplay.

Adjust A7R38 FM to placea combtooth onthe ninth graticuleline.

Readjust TUNING FINE control to placea combtooth on thefirst graticulelineand adjust A7R38 FM to
place a comb tooth on each of the graticule lines while kegping the first comb tooth aigned using the
TUNING FINE control.

Tune to approximately 100 MHz and verify that when a comb tooth is placed on the first graticuleline
using the TUNING FINE control that the ninth comb tooth is aligned with the ninth graticuleline £1
minor division.

Repeat step 25 for frequency of approximately 2500 MHz.

If necessary, A7TR38 FM may be compromise adjusted for best span linearity at the three frequencies
indicated.

Set comb generator for 100-MHzcomb teeth.

Adjust front-panel TUNING control for 100 MHz indicationon FREQUENCY display
Set FREQ SPAN/DIV to2 MHz.

Adjust TUNING to place100-MHz comb tooth on center graticuleline.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont'd)

32
33.

3A.
35.
36.
37.

Sat FREQ SPAN/DIV to 1M Hz. Noteposition of comb tooth.

Adjust A7R99 MO to place comb tooth midway between position noted in Step 32 and center graticule
line

St FREQSPAN/DIVto2MHz.
Adjust TUNING to placecomb tooth on center graticuleline.
St FREQ SPAN/DIV to 1 M Hz. Notedisplacement of comb tooth from center graticuleline.

Repeat steps 30 through 36 until displacement of comb tooth islessthan 0.2 mgor divison when FREQ
SPAN/DIV isswitchedfrom2MHzto 1 MHz.



Page 6-7.

Tabl e 6-3 Repl aceabl e Parts

2236A & Below

1951A, 1945A
& Below

Change WB to HP Part Numbe 1250-1159, Check Digit 4, CABLE
ASEMBLY, YO TO FIRST M XER

Change W4 to HP Part Numbe 08559-60001, Check Digit 3,
CABLE ASEMBLY, CAL OUTPUT.



Page 6-8:

Fi gure 6-1. Mechani cal Chassis Parts

2236A & Below

2208A & Beow

2019A00441
& Beow

Change item (2), GUSET, LEFT, to HP Part Number 08559-60032,
Check ., Iajf%]it 4.
Change it (3), GUSET, RIGHT, to HP Part Numba 08559-60031,

Check Digit 3.

Change item (1), PANH, FRONT, to HP Part Numbe 08559-00001,
Check Digit 7.

Change item (2), GUSET, LEFT, to HP Part Numbea 08559-00005,
Check Digit 1.

Change item (3), GUSET, RIGHT, to HP Part Number 08559-00004,
Check Digit 0.

Change item (11), GUIDE RAIL, BOITGM, to HP Part Numbe 08559-
20013, Check Digit 3.

Change HP Part Numba 08559-00028 to HP Part Number
08558-00081, Check Digit 2, ATTHNUATOR BRACKET.

Add HP Part Number 08559-00023, Check Digit 3, BRACKET,
ATTENUATCR DR SUPPORT.



Pages 8-17 through 8-23/8-28: DIGITAL PANH. METER ASSEMBLY A1

Table 81 Digital Panel Meter Assembly A1, Replaceable Parts

2218\ & Below Replace Table 8-1 with new Table 8-1 (SERIAL PREAX 2218A)
included in this Manua Backdating supplement.

2208A & Below Change A1A1 to HP Part Numbe 08559-60032, Check Digit 0.
Adl A1A1IMP1, HP Part Numbe 0380-1047, Check Digit 3, SPACERRV/T-
ON .25-IN-LG .15-IN-ID.

1945A00241,249, Change A1A2C4 and A1A2C5 to HP Part Numbe 0160-3914, Check
258,262,265,277 Digit 1, CAPAQTORFXD .01UF +-10% 100VDC CER.
1951A00283,286, Change A1A2L1 to HP Part Numbe 08559-80002, Check Digit 6,
288-290,292, COIL, 110 UH.

295-300; 2003A
& Below

Figure 8-5, Digital Panel Mda Assembly A, Component Locations

2218A & Beow Replace Figure 8-5 with new Figure 8~5 (SERIAL PREAX 2218A)
included in this Manua Backdating supplement.

Figure 8-6. Digital Panel Meter Assenbly A1, Schematic Diagram

22187 & Below Replace Figure 8-6 with new Figure 86 (SERIAL PREFX 2218A)
included in this Manua Backdating supplement.

1945400241, 249, Mae the following changes in function block (C):
258,262,265,277; Change & and &5 to .01UF.

1951A00283,286, Change L1 to 110 UH.

288-290,292,

295-300; 2003A

& Below



TABLE81. DIGITALPANELMETER ASSEMBLY A1, REPLACEABLEPARTS(SERIALPREFIX 2218A)
c o Mfr
Reference HP Part | aty Description Cod Mfr Part Number
Designation | Number ode
Al FREQUENCY DISPLAY ASSEMRBL Y
alal 03559-60072 | B 1 DPM DISPLAY 28480 pesn7-60072
A1A1DS1 1990-0493 7 5 DISPLAY NUM SCG I-CHAR .3 H 20480 10513533
A1AIDS2 19900693 7 DISPLAY NUM 3EG 1 CHAR .3 H 28480 1D61-3533
a1A1DS3 1790-06%3 7 DISPLAY-NUH -SEG 1-CHAR .3 H 28480 1D61-3533
AlAIDSS 1790-0693 7 DIGPLAY -NUM-OEG 1 CHAR .3 H 28480 1051-3533
A1AIDSS 1790-06%73 7 DISPLAY-NUM -SEG 1-CHAR .3 K 28480 iD51-3533
Al1A1XDS1 1200-0834 k1 5 SOCKET -1¢ 10-CONT DIP DIP SLDR 78480 1200-0834
Al1AIXDS2 1200-0834 5 SOCKET -IC 10~CONT DIP DIP SIDR 25480 1200-0834
AlAIXDS3 1200-0834 5 SOCKET-IC 10 CONT DIP DIP SLDR 283480 1200-0B34
A1ALXDSS 1200-0034 S SOCKFT-IC 10-CONT DIP DIP SLDR 28480 1200--0B34
A1AIXDES 1200-0834 S SOCKET IC 10 CONT DIP DIP 3SL.DR 78480 1200-DR34
AlA2 0OSS9-60033 |1 1 DPM DRIVER 211480 IRS57-60033
AlA2C1 0160--2220 (1] 1 CAPACITOR FXD 1200PF +-5% Z00VDC MICA 210480 01450-2220
AlAC2 0160-3402 2 1 CAPACITOR-FXD 1UFF +-5% S0UDC HCT-POL Y& 28480 0140-3402
A1A2C3 0D140-0200 [|] 1 CAPACITOR FXD 320PF + 5% 300VUDC HICA 72134 DH1SF3?1J0300WVICR
AlAZCA 0160-3751 L] 2 CAPACITOR -FXD 2200PF +-5% 50VDC CER 20400 D1&0-3751
A1A2CS 0D1460--3751 & CAPACITOR FXD 2200°F + 5% 5S0VnC CER 28480 01450-3751
ALAZCS D160—-3b661 - 1 CAPACITOR-FXD .1UF +-5% %S0VUDC MET POLYC 20480 01403661
A1AZCT 01B0-0197 a 1 CAPACITOR-FXD 2,2UF+-190% TOVDC TA 56289 150Dp225XF0204A2
Al1AZCE D180—-1746 S5 2 CAPAC I TOR-FXD 15UF+-10% 20VDC TA 56289 150D1S6XP020RD
Al1AZCY niBo--2208 & 1 CAPACITOR FXD 220UF+-10% 10UDC TA 56289 1500227901052
a1A2CI0 01B0-17456 5 CAPACITOR-FXD 1SUF+-10X 20UDC TA 56289 150N S6XFADORS
AlA2C11 D140-3877 s a2 CAPAC I TOR -FXD .01LF #-20% 100VDC CER 28410 0160 3879
AlA2C12 D1&0-0127 2 1 CAPACITOR-FXD 1UF +-20X 25UNC CER 20480 01&0-0127
ALAZCI3 D1460-3879 7 CAPACITOR -FXD .010UF +-20% 100VDC CEX 213480 0140-3879%
AlAZCR1 1701-0050 3 1 DIODF SWITCHING 80V 200MA TNR DO-35 28400 1201-0050
AlA2T1 1251-4797 5 1 CONNECTOR 10 PIN #4 POST TYPE 28480 1251-4797
AlA2LY 0BSSY-80010 | & 1 COIL, S40uUH 28480 08ss9?--80010
AlAZL2 71400129 1 1 INDUCTOR RF-CH MLD 220UH 5% . 166DX,38% G 73480 2140-012%
AlA2L3 P100-1641 L] 1 INDUCTOR RF-CH MLD 240UH 5% .166DX,385LG 28480 F100--1641
Al1A201 1854-0404 [} 1 TRANSISTOR NPN 1 TO-18 PD=360MW 20480 10%54-0404
AlA2Q2 1853-0281 9 1 TRANSISTOR PNP 2N2%07A S| TO 18 PD=400MW 04713 PHNATOTA
ATAZR3 1855-0420 - 1 TRANSISTOR J FET 2N43721 N CHAN D-MODE 0127% 2N4371
AlA2A4 1854-0071 7 1 TRANSISTOR NPN S| PD=300MW FT=200MHZ 28480 1A54- 0071
ATAZRY 0B11-0696 1 1 RESISTOR 91K 1% ,125W PWW TC=0+ 5 28480 0811-06%76
AlAZR2 0811-0640 S 3 RFSISTOR 100K .01% ,125W PUU TC=0+-10 28480 on11-05640
A1AZR3 0757 -0460 1 1 RESISTOR 61.9K 1% 125 I’ TC=0+-100 74546 C4-1/8--TO-$192-F
AlAZRS 0&7E-31462 0 1 RESISTOR 46.4K 1X ,125W F TC=0+-100 24546 C4 1/8-T0~-4642-F
ATADRS 0678-3155% 1 1 RESISTNR 4.64K 1% .125W [ TC=0+-100 74546 C4 1/8-TO-4641 F
ALAZRE 2100-1738 9 1 RESIGSTOR-TRMR 10K 10% C TOP-ADJ 1 -TRN 73138 a2PR10OK
A1AZR? 2100 -2655 1 1 RESISTOR-TRMR 100K 18% € TOP-ADJ 1 TRN 73138 B2PRIDOK
ALAZRE 0757-0442 9 2 RFSISTOR 10K 1% 24%46 C4-1/8-TO-1002-F
A1AZRY 0757 -0442 L RCSISTOR 10K 1% . o 24546 C4-1/8-TO-1002 F
AlLAZR1D 0757-0274 5 1 RESISTOR 1.21K 1X ,125W F TC=0+-100 24546 C4-1/8-TO-1211-F
ALAZR11 0757-0280 3 1 RESISTOR 1K tX ,125W F TC=0+-100 24546 C4 1/8-TD-1001-F
AlAZRI2 0757-0438 3 2 RESISTOR $.11K 1% ,125W F TC=0+~100 74546 C4-1/8-T0-5111-F
A1AZR13 0698-31346 B 1 RESISTOR 17.8K 1% ,123W F TC=0+-100 24546 CA-1/B-T0-1782 -F
ALAZR14 0757-0416 7 1 RESISTOR 511 1% ,125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1AZR1S 04678-3442 e t RESISTOR 237 1% ,125W F TC=8+-100 24546 Ca-1/8-T0D-23I7R -F
4

ALAZR1G 0757-0438 3 RESISTOR $.11K 1X ,125W F TC=0+-100 24546 C4-1/8-T0- 5111-F
ALAZR17 0L78-3438 3 2 RES ESTOR 147 1% ,1254 F TC=0+--100 245406 C4--1/8-TO-147R -F
AlAZR1B 0757-0279 [} 1 RESISTOR 3.1&6K 1% ,125W F TC=0+~100 24546 C4-1/8-T0-3141-F
ATAZR19 0678-0085 o 1 RESKSTOR 2.61K 1% .125W F TC=0+-100 24546 CA-1/8-T0-2611-F
A1AZR20 0698-3438 3 RESISTOR 147 1% .1254 F TC=0+-100 24546 C4- 1/8-T0-147R-F
AlAZ2R21 nsu-nui 5-‘ RESKSTOR 100K .01% .12%W PWU TC=0+-10 28480 0811-04640
AlAZR22 0811-0640 s RESISTOR 100K ,01X .125W PUU TC=0+-10 28480 0DR11-0640
ALA2TP1 1251-0400 ] 1 CONNECTOR-SCL CONT PIN 1,14~MM-B3C~SZ $Q 28480 1251-0600
AlA2U1 1B826-1058 3 1 IC OP AMP CP 8-TO-99 PKG 28480 1824-1058
Ala2u2 1826-0588 2 1 IC CONV 16-DIP-P PKG 17856 LD120CTY
AlAUT 1826-0387 1 1 | C CONV 18-DIP-P PKG 17856 LD121CY
AlA2US 1820-1703 5 1 IC DRVR TTL DSPL DRVR 07263 9348PC
ALAZUS 1810-0347 -] 2 NETUORK-RES 8-SIP2.2K OHM X 4 01121 208B222
ATA2US 1810-0347 B NETWORK-RES B-SIP2.2K OHM X 4 01121 20sp222
ATAZVR1 1702-0625 ] 1 DIODE-ZNR 1NB829 6.2V 5% DO-7 PD=,25W 04713 1NB29
ALAZVR2 1702-3149% 9 1 DIODE-ZNR 9.09V SX 00-35 PDm, 44 28480 1902-3149
A1A2VR3 1902-3024 9 1 DIODE-ZNR 2.87V 5%DO-7 PDh=,4W TC=- ,07% 28480 1702-3024
ALAZVR A 1902--1286 1 1 DIODE-ZNR 1N5342P 6.8V 5% PD=54 TC=¢200% 04713 1NS3IAZE
ALAZXAL 1251-3403 7 1 CONNECTOR-PC EDGE 16~CONT/ROW 2-ROWS 28480 1251-3403

See introduction to thissection for ordering information
*Indicates factory selected value
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Pages 8-25 through 8-89/8-50: FRONT \W TCH ASSEMBLY A2

Figure 8-10. Front Switeh Assenbly A2, Exploded View

2208A & Below Delete Figure 8-10.
2109400441 Add HP Part Numbe 08558-00021, Check Digit 0, ALATE LEVEL,
& Below FOr (81).

Table 8-2. Front Switch Board Assembly A2A1, Replaceable Parts

2208A & Below Replace Table 8-2 with new Table 8-2 (SERIAL PREFX 2208A4)
included in this Manual Backdating supplement.



TABLES2. FRONT SWITCH BOARD ASSEMBLY A2, REPLACEABLE PARTS (1 OF 2) (SERIAL PREFIX 22084)

Reference HP Part |c| o Descripti Mfr
iz iption Mfr Part Number
Designation | Number |P i P Code
AT 0B559--40043 | 3 1 FRONT PANEL SWITCH ASSEMBLY 28480 18557-60043
A2CR1 1701-0033 2 1 DIODC- GEN PRP 100V 200MA DO 7 2R4R0 1701-0033
AZCR2 1901-0050 3 4 DIODF-SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
AZCRI 1701-0050 3 DIORC- SWITCHING BOV 200MA 2NS DD-35 20480 1901-0050
AZCR4 1701-0050 3 DIODE -SWITCHING B0V 200MA 2NS DO-35 28480 1901-0050
AZCRS 1901-0050 3 DIODE-SWITCHING B0V 200HA 2ZNS DO-35 28480 1901-0050
A2T1 PART OF W1
A2J2 PART OF w2
A2J3 1200-0508 o 1 SOCKET-IC 14 -CONT DIP -GLDR 28480 1200-0508
AZR1 0757-0447 4 1 RESIGTOR 16.2K 1% 1256 F TC=0+-100 24N46 C4-1/8-T0-14622-F
AZR2 2100-3633 7 1 RCSISTOR -VAR CONTROL CP 1K 10% LIN 28480 2100-3633
AZR3 2100-3744 1 2 RESISTOR-VAR CONTROL CCP 10K 10% LIN n1121 WP AGD245103UZ
AZRA 2100--3332 3 1 RESISTOR-TRHR 10K D0% CC TOP-ADY 1--TRN 28400 2100 -3332
AZRS 07570444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1212-F
AZRG 2100-3785 o 1 RESISTOR-VAR CONTROL CCP S00 10% LIN 01121 WPAGD245501U7
AZR7 2100-3786 1 1 RESISTOR-VAR CONTROL CCP 10K 20X 10CW 01121 WFPAGDH248103RT7
AZRB 0757 -0280 3 1 RESISTOR 1K 1% ,125W F TC=0# 100 P4546 C4-1/8-TO-1001-F
AZRY NOT ASSIGNED
AZR1D 0757-0317 7 1 RESIGTOR 1.33K 1X 1254 F TC=0+-100 24546 C4 -1/8-T0-1331-F
AZR11 2100-3744 1 RESISTOR-VAR CONTROL CCP 10K 10% LIN niiz21 MPAGD2451 0307
AZS1 REFERENCE LEVEL SNWITCH
(SEE A2 SWITCH PARTS)
A252 3101-2213 L] 1 AMPLITUDE SCALE SWITCH 28480 J1m-2213
AZG3 SWEEP TIHE SMWITCH
(SEE A2 SWITCH PARTS)
AZS4 SWEEP TRIGGER SWITCH
(SEE A2 SMITCH PARTS)
A2S55 RESOLUTION BM SWITCH
(SEE A2 SWITCH PARTS)
h256 FREQ SPAN/DIV SWITCH
(SEE A2 SWITCH PARTS)
AZ57 3101-2378 & 1 SWITCH-PB &-STATION 10MM C-C SPACING 28480 3101-2376
A2S58 3101-2124 2 2 SWITCH-PB DPDT ALTNG .25A 115VAC 28480 31012124
AZ59 3101-2124 2 SWITCH-PB DPDT ALTNG .25A 115VAC 28480 3101-2124
AZVRY 1902-3172 8 1 DIODE-ZNR 11V 2% DO-35 PD=,4M TC=+,042% 28480 1902-3172
A2W1 08557-60004 | & 1 RIBBON CABLE, DPM/REAR SWITCH 28480 08557-60004
AZW2 08559-60003 | 5 1 RIBRON CABLE, FRONT SWITCH 28400 08559-60003
A2XD1 1200-0010 9 2 SOCKET-TUBE 2-CONT 28480 1200-0010
AZXD2 1200-0010 9 SOCKET-TUBE 2-CONT 28480 1200-0010
AZ SWITCH PARTS
1410-0006 B a8 BALL-BRG TYPE .1875-DIA GRADE-50 SET 78707 GRADE S0
08565-20047 | 3 4 BUSHING (51,83,54,585,58) 28480 0B8565-2004%
08538-2008% | 2 1 BUSHING, SLOTTED (5&) 28480 08558-2008%
1470-0841 7 1 CDUPLER, (51) 26480 1470-0841
08s558-00022 | 1 1 CRANK , SLOTTED (51) 28480 oB558-00022
00559-00012 | O 1 DETENT, ATTENUATOR (81} 28480 08559-00012
08558-00020 | 7 1 DETENT PLATE (51) 28480 08558-00020
08565-00006 | D 1 DETENT, SWEEP TIME (83) 28480 185465-00006
0B8538-00025 | 4 1 DETENT, RESOLUTION BM (S5) 28480 08558-00025
08558-00024 | 3 1 DETENT, SWEEP TIME (E53) 28480 18558-00024
0855e-00026 | 5 1 DETENT, SWEEP TRIGGER (S4) 28480 08558-00026
08558-20088 | 1 1 GEAR, 20T (81) 28480 0Be558-20088
1430-0036 & 1 GEAR, METER, 16T 32DP (51) 71041 GA&2Y(MOD)
08558-20058 | S 1 HUB, COUPLING (35, S&) 28480 18558-20058
08559-60060 | A 4 HUB, DRIVE (51, §3, 54) 28480 08559-60060
08558-20057 | & 2 HUB, DRIVE (55, 6&) 28480 ¥8558-2005%
08358-20062 | 1 1 LOCKOUT, FIXED (S1) 28480 08558-20062
08538-20061 | 0 1 LDCKOUT, ROTATING (51) 28480 18558-20061
2930-0006 3 1 NUT, HEX 1/4-32 (51) 28480
08559-20007 | S 4 NUT -HEX, SPACER (31, 53, 54, 5&) 28480 0as5e-20007
1480-0367 1 10 PIN, DOWEL, ,0&2DIA (S1, S4, S5, 5&) 28480 1480-0367
1480-005% ] 1 PIN, ROLL .062DIA (51) 28480 1480-0059
08558-00021 | 0 1 PLATE LEVEL, POT (S1) 28480 0es558-00021
08558-20043 | 8 1 ROTOR ASSY, ATTENUATOR (S51) 28480 08558-20043
0B8358-40005 | 4 3 ROTOR, DOUBLE CONTACT (S1, S4, S6&) 28480 08558-40005
08358-20066 | 5 1 ROTOR, FREQ SPAN (S6) 28480 ¥e558-20066
0B8558-20108 | & 1 ROTDR, GWEEF TIME 28480 08538-20108
0510-0015 L] 3 RTHNR-R .125 OD (83, &%) 28480 0510-0015
0510-0053 & 2 RTNR-R ,188 OD (51) 28480 0510-0053
1410-18&0 4 5 SPR CPR ,180LG (S1, B3, 84, 85, B6) 28480 1410-1860

See introduction to this section for ordering information
*Indicates factory selected value




TABLEB-2. FRONTSWITCHBOARD ASSEMBLY A2, REPLACEABLEPARTS(20F 2) (SERIAL PREFIX 2218A)

Reference HP Part e Qty Description Mir Mfr Part Number

Designation | Number |© Code
DASS?-20007 | 7 1 SHAFT, DRIVC, ATTENUATOR (51) 284408 ALY -2000%
pessF-2omz2 | 2 1 SHAFT, FREG SPAN (S56) 20400
0B559-20040 | 2 1 GHATT, FIXED, RTF LEVEL (51) 20460 NE5S7? 20046
0esse-200%s | 2 1 SHAFT, HAN SWECP (54) 28400 BRSO 20055
DASAS-20045 | 7 1 SUAFT, REF LEVEL (512 aB460 UBSAR-20D45
0RSS9-20010 | @ 1 SHAFT, REF LEVFL FINC (51 28480 08559-20010
0355920011 1 1 SHAFT, RESOLUTTION BW (550 28400 0BLEY -20011
DESSE-20049 | 4 1 SHAFT, SWEFP TIHF (S3) 20400 PRLS0--20049
0RSS8-20045 | 3 1 SHAFT, SWrip 1RIGGER (54) 28460 08558 20048
0380-0413 5 3 SPACER 1.2501 .1141D (51 20480 03R0- 0413
03A0-0411 I 14 SPACER .H00L .11410 (81, 53, 54, 85, G4) 28480 0300-0411
08558-2013¢ | 3 1 SPACER ROTOR (R%5) 28400 0A550-201 39
1460 -0623 L] 4 SPR QR .1800D (51, 43, 54, §%, §&) 28480 1440-0623
14560-0532 0 1 SPR CPR .%400D (51) 28480 14600532
1460-0537 ] 1 SPR TRS 1.100LG (S4) 204840 1460-0537
14560-1376 2 1 SPR TRS 1.476LG (560 o8480 1460- 1374
08558-00057 | 6 1 STOP ARM TRIGGER (54) 28480 |nsa-00053

AR ELLANEQUS PARTS

21700016 3 4 WAGHER LK INTL T 3/B IN 377 N 0 20480 2MP0-0016
2190-001% -] 14 WASHER LK HLCL NO. 4 115 IN ID 28480 2190 0019
2190-0067 4 1 WAGHER-LK INTL T 1/4 IN .2%6 IN-1D 20480 2170-0047
2190-0370 [} 1 WASHER-FL NM 1/4 IN ,26 IN ID .562 IN OD 28480 217900350
21700724 1] a8 WAGHER LK 82 CTBK EXT T NO. 4 .116 IN 1D 28480 2170-0724
2200-0103 2 1 GCREW MACH 4 40 2% IN LG PAN HD-POZT 28400 2200-0103
2200-011% 1] 3 SCRFW MACH 4-40 1 IN-LG PAN :ID-PO71 28480 2200-0118
2200-0125 |8 1 SCRFW MACH 4-40 1.5 IN-LG PAN-HD-POZI 28480 2200-0125
2200--0140 7 a2 SCREW MACH 4 40 .25 M LG 100 DEG 28480 2200-0140
2200-0149 b 2 SCREW MACH 4-40 ,675-IN LC PAN HD-POZ1 28480 2200-0148
2200-0151 0 3 SCREW MACH 4 40 .75 IN-1G PAN-HD-POZI 28480 2200-0151
2200-0153 2 1 SCRFW MACH 4-40 ,875-IN-1G PAN-HD-PNZI 28480 2200-0163
2200-0155 4 1 SCREW MACH 4-40 1 1 N-LG PAN 1ID POZ1 20400 a2200-0D153
2200-0164 3 4 SCREW MACH 4-40 ,188 EN-LG UNCT 82 DrG 28480 2200-0164
2200-0165 -] A SCRCU-MACH 4-40 .25-IN-1G 82 DEG 28480 2200-0165
2200-016&8 ] 3 SCREW MACH 4-40 ,438 -IN-LG 82 DEG 28480 2200-0168
2200-050%7 2 1 SCREW MACH 4-40 1.625 EN-1G PAN-11D POZI 28480 2200-0508
2200-0781 2 3 SCRCU MACH 4-40 2.75-IN-LG PAN~HD-POZ] 28480 Z200-0781
2260-0001 5 15 NUT-HFX-DBL-CHAM 4 408-TiiD ,094- IN-THK 20480 22460-0001
2260-0002 & 2 NUT-HEX-DBL-CHAM 4-40-THD .062~IN-THK 28480 2260-0002
3030-0007 5 20 SCRFU-SET 4-40 .12%5-IN-LC SMALL CUP-PT 28480 :3030-0007
3030-0051 7 2 SCREU-SET 4-40 ,094-IN-LC SMALL CUP PT 28480 3030-0051
3030-0145 2 4 SCREU SET 6-32 ,125 IN-LG FLAT PT Al Y 28480 3030-01456
3050-0011 3 1 WASHER-FL NM NO. § ,13-IN B ,25-IN-OD 78400 3050-0011
3050-0017 7 4 WAGHER-FL MTLC 1/4 IN ,26-IN-1D 28480 3050-0017
3050-0032 ] 1 UASHER-FL MTLC NO. 8 18BND 28480 3050-0032
3050-0105 L3 11 UACHFR -FL MTLC NO. 4 ,125-IN-1ID 20480 3050-0105
3050-0124 L 5 UASHER-FL MTLC NO. 5 .13 .IN-ID 28480 3050-0124
0855%-00022 | 2 1 MYLAR CABLE SHIELD 28480 wess9-00022

See introduction to this section for orderinginformation
*Indicates factory selected value




Pages 8-51 through 8-65/8-66: YIG-TUNED (5 LLATCR ASSEMBLY A6
Table 83 RF Section, Replaceable Parts

2240A & Below Add ASMP3, HP Part Numba 08559-20041, Check Digit 7, COVER, 2\D
L.O.
Under Miscellaneous Parts:
Change the quantity of HP Part Numbea 2200-0119 from 7 to 9.
Delete HP Part Numba 2200-0156.

2236A & Beow Change A5 to HP Part Number 08559-60005, Check Digit 7.
Change A5MP2 to HP Part Numba 08559-20002, Check Digit 0, CAVITY
BLOCK.

Change A6 to HP Part Numba 5086-7301, Check Digit 5.
Ad HP Part Number 08559-00033, YTO SHIELD.

1951400285 NOTE

& Below The following components have preferred replacements; A5C4 and
A5L2. |f the instrument does not contain the preferred
replacement values, as shown in this Replaceable Parts list and
Schematic in the Manual, then both components should be changed
at the same time.

1951A, 1945A Change ASCR2 and A5CR3 to HP Part Number 0122-0078, Check
& Beow Digit 2, DIODE-VVC BVR=30V Q=225-MIN.
1909A & Bdow Change ASL3 to HP Part Numba 08559-00020, Check Digit 0,

COUPLING LOCP INPUT.
Figure 82l. 2nd (onverter, Component Locations

2236A & Below Delete Front YIG Mounting Bracket, H® Part Numbe 08559-00035.
Delete Rear YIG Mounting Bracket, H° Part Numba 08559-00036.

NOTE

Prior to 2236A serial prefix, the YIG-Tuned Gscill ator
Assenbly A6 was mounted t0 the side gusset.

Figure 822 YIC-Tuned Gscillator Assenbly A6 and Shiel ded Components

2236A & Bdow Delete Figure 8-22.

Figure 825 RF Section, Schematic D agram

2236A & Bdow Replace appropriate sections of Figure 8-25 with new PO Figure

8-25 (SERIAL PREAX 2236A) included in this Manual Backdating
supplement .
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Pages 8-67 through 8-81/8-82: FREQUENCY CONTROL ASSEMBLY A7

Table 8-8. Frequency Control Assembly A7, Replaceable Parts

2236A & Below Replace Table 8-4 with new Table 8-4 (SERIAL PREAX 2236A)
included in this Manual Backdating supplement.

2208A & Below Make the following changes to new Table 8-4 (SERIAL PREHX
2236A):

Change A7 to HP Part Number 08559-60021, Check Digit 7.

Add A7Ct and A7C2, HP Part Number 0180-2208, Check Digit 6,
CAPACTORFXD 220UF +-10% 10VDC TA.

Add A7C11, HP Part Number 0160-2055, Check Digit 9, CAPACTOR-
FXD .01UF +80-20% 100VDC CER

Delete the following:
AT7C13, A7C14, A7CR8, ATCR9, AT7Q19, and AT7Q20.

Change A7R30 to HP Part Number 0698-3428, Check Digit 1,
RESSTOR 14.7 1% .125W F TC=0+-100,

Change A7R31 to HP Part Numbe 0757-0199, Check Digit 3,
RESSTOR 21.5K 1%.125W F TC=0+-100.

Add A7TR98, HP Part Number 0757-0465, Check Digit 6, REISTOR
100K 1%.125W F TC=0+-100.

Delete the following:
ATR100, ATR101, ATR102, A7U12, and ATVRI1.

Add ATW1, HP Part Number 8159-0005, Check Digit 0, WIRE 22AWG W
RC 1X22 80C.

2004A & Below Delete ATR99.
Figure 8-28. Frequency Control Assembly A7, Component L ocations

2236A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFAX 2236A)
included in this Manual Backdating supplement.

2208A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFIX 2208A)
included in this Manual Backdating supplement.
Add the following to Figure 8-28 (SERIAL PREFAX 2208A):
Add C12 between TP2 and the negative (-) side of C8.
Add R99 to the left of TP7.

2004A & Below Delete ATR99.

Figure 8-29. Frequency Control Assembly A7, Schematic Diagram (1 of 2)

2236A & Beow Replace Figure 8-29 (1 of 2) with new Figure 8-29 (1 of 2)
(SERIAL PREFAX 2236A) included in this Manua Backdating
supplement.

2208A & Below Make the following changes to Figure 8-29 (1 of 2) (SERIAL PREHX

2236A):

Change A7 to HP Part Number 08559-60021.

In function block (A), add R98, 100K, as follows:
Open the FM/MAIN |ice at the left side of R
Connect one side of R98 to the left side of R33.
Connect the other side of RG8 to the FM/MAIN line.



Figure 829. Frequency Gontrol Assenbly A/, Schematic D agram (1 of 2) (COc~' ~)
2004A & Below Make the following changes in function block (A):

Delete R99.

Connect pin 7 of U10B to pin 10 of u10C.

Figure 829, Frequency Control Assenbly A7, Schematic Diagram (2 of 2)

2236A & Below Replace Figure 8-29 (2 of 2) with new Figure 8-29 (2 of 2)
(SERIAL PREFIX 2236A) included in this Manual Backdating
supplement.

2208A & Below Meake the following changes to Figure 8-29 (2 of 2) (SERIAL PREFIX

22364):

Change A7 to H° Part Number 08559-60021.

Replace function block (E) with PO Figure 8-29 (SERIAL PREHX
2208A) included in this Manua Backdating supplement.

In function block (G), delete C14 and R102.



TABLES4. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (1 OF 3)(SERIAL PR EFIX 2236A)

Reference HP Part (c| q. e Mfr

: A Description Mfr Part Number
Designation | Number |o| “%Y ptio Code

a7 08557 -L00L0n | & 1 FREQUENCY CONTROL ROARD 2nasn Ess7-60068
@703 n180-02%91 3 2 CAPACITOR-FXD 1UF+=-10% 35VDC TA 54709 150D10SXT0ASAS
A7CA gpin0D-2141 [ 1 CAPACITOR FXD 3,300 +-10% S0VDC TA 56207 150DIANKPISONZ
A7CS 0160-3457 7 1 CAPACITOR-FXD 2A00PF + 103 250VDL CER 2 AR0 0160-3457

a7Ce n160-4084 a8 Hid CAPACITOR FXD .1UF + 20% S0vDC CE 13480 f140-4004

A7LT? 0180-0197 ] 1 CAPACTITOR-FXD 2.2UF+-10% 20UDC TA SHPRT 15NRP25XP 070480
A7CD piBu-2207 5 1 CAPACTTOR: FXD 100UF+=10% 10VDC TA S6P07 150D1A7XTOIORD
ALY 0180—-1744 S 2 CAPACTITOR-FXD 15UF+-10% 20VDC TA 54009 150D156X7070RD
ATCLD D1G0-1746 9 CAPACITOR FXD 15UF+-10% POVDE TA 5H2RT 150D 5AXP20 0D
az7c12 0180-02%1 3 CAPACITOR-FXD 10 +-10% 3I5UDE TA S6707 150D105XF03SAT
ATC13 01460-4004 a CAPACITOR-FXD .1UF + 20% S0VDC CER 28410 01460 4084

A7C14 0140-0198 5 1 CAPACITOR-FXD 200PF +-5% JIN0VDC HICA 7136 DMISF201J0300WVICR
A7CR1 1701-0040 1 [ DINDF -SWITCHING 30V SO0HA PNG DO-35 284110 1901 0040

A7CR2 17010040 1 DIODM SWITCHING 30V SDMA ZNS DN-35 2eang 1901-00410

A7CR3 1701 -0050 3 1 DINDT -SWITCHING 80V 200HA 2NG DO-35 28480 1901-0050

A7CR4 1901-0040 1 DIODE--SWITCHING 30V SOMA DPNG DO-3%5 2nann 1901-0040

A7CRS 1901-0040 1 DIODE -SWITCHING 30V S0MA 2NS DO-35 8480 1701-0040

A7CRE 1901 -0040 1 pPIODC-SWITCHING 30V S0MA 2NG DO-35 20480 1901-0040

A7CR7 1701--0040 1 DIODE- SWITCHING 30V SOMA DNS DO-35 ~RaB0 1901-0040

A7CRE 19010518 ;] 2 DIONDF -5M SIG SCHOTTKY 2nano 1901-0510

ATCRT 1701-0%518 ] DINDF-5H S1C GCUOTTKY TB4ABD 1701-0518

A7 1251-4700 L 1 CONNECTOR 3-PIN M POST TYPF 400 1251 -4700

AZL1 ans50-8o0011 | & & FILTER, COIL, BLUE 28480 m|ssa-so0011
A7L2 0HSSE-B0011 | & FILTER, COIL, BLUE 28480 nAsSse-80011

ATE1 1854-0637 1 4 TRANSISTOR NPN DNP2174 51 T0-5 PD=000HW 01295 2NDI217A

A7R2 1854-0637 1 TRANGISTOR NPN 2N2219A SI T0-S PD=000HW 01295 PHE219A

A7G3 1853-0213 7 1 TRANSISTOR PNP 2N4234 SI TO-5 PD=1W 04713 2NAZ 36

A7RA NOT ASSIGNED

A7QS 1855-0251 7 1 TRANSISTOR HOSFFT N-CHAN E-MODE TO-3% SI 2RABD0 1855- 0251

ATQG 18540404 [ a2 TRANSISTOR NPN SI TO-18 PD=360HW 2nan0 1A%4-0404

A7Q7 1854-0023 2 1 TRANSTSTOR NPN ST TO-18 PD=360HW 28480 10%4-0023

A7RB 1854-0637 1 TRANSISTOR NPN 2N22194 S1 TO-5 PD=BD0HM 01295 NP2 1FA

A7RT 18530281 ? 4 TRANGISTOR PNP 2N2707A ST TO-18 PD=400MW 04713 2N2907A

A7EI0 1855-0421 3 2 TRANSISTOR J-FET 2NS5114 P CHAN D-MODF 176%6 2NS114

A7@11 1853-0281 9 TRANSISTOR PNP ZN29074 S1 TO-18 PD=400HW 04713 2N2707A

A7R12 1853-0281 9 TRANSIGTOR PNP 2N2907A SI T0-18 PD=400MW 04713 2NPT07A

A7Q13 1855-0421 3 TRANSISTOR J-FET 2NS114 P-CHAN D-HODE 17858 25114

AZQIA 1853-02681 9 TRANGISTOR PNP 2N2907A S1 TD-18 PD=400HW 04713 2N2T07A

A7Q1S 18550417 7 1 TRANSISTOR J-FCT N-CHAN D-HODE TO-18 ST 28480 1855-0417

A7Q16 1854-0637 1 TRANSISTOR NPN 2N22194 51 TO-5 PD=8B00HM 01295 Z2N2217A

A7G17 1853-0314 L4 1 “TRANSISTOR PHP 2N2705A SI TO-3% PD=A00HW a3 2N2905A

A7Q18 1854-0404 ] TRANSISTOR NPN SI TO-18 PD=340HW 28480 1054-0404

ATOT 1855-0278 - 1 TRANSISTOR J-FCT 2NS116 P-CHAN D-HODE 17856 2N3116

A7Q20 1855-0420 2 1 TRANSISTOR J-FET 2N4371 N CHAN D-MODC 01295 2N4A391

A7R1 0678-3260 9 4 RESISTOR A&4K 1% .125W F TC=0+-100 28480 0698-3260

A7R2 0698-3160 a 1 RESISTOR 31.6X 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A7R3 0757-0280 3 3 RESIGTOR 1K 1% ,125W F TC=0+-100 24546 CA-1/8-TO-1001-F
ATRA 0698-3260 ? RESICTOR 464K 1% ,125W F TC=0+-100 28400 0698--3260

ATRS 0678-3260 9 RESISTOR 454K 1X .125W F TC=0+-100 28480 0&78-3260

A7RA 0757 -0445 ] 14 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TD-1003-F
A7R7 0757-0438 3 5 RESISTOR S.11K 1% .125W F TC=0+-100 24546 CA-1/B-TO0-5111-F
A7RE 0757-0445 & RESISTOR 100K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1003~-F
ATRY 0678-3260 9 RESISTNR 464K 1% 1254 F TC=0+-100 8480 0678-3260

AZRID 0757-0465 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7R11 0757-04465 & RESISTOR 100K 1% .1254 F TC=0+4-100 24546 C4-1/8-T0-1003-F
A7RI2 07357-0442 b4 12 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4 1/8-T0-1002-F
A7R13 07570442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 Ca-1/B-TO0-1002-F
ATR14 0699-0903 3 7 RESISTOR 10K .1% ,1W F TC=04-10 20480 0697-0903

ATR1S 0699-0703 3 RESISTOR 10K .1Z .1W F TC=0+-10 28480 0679-0703

ATR1G n&99-0703 3 RESISTOR 10K .1% ,1M F TC=04-10 28480 06990903

A7R17 0699-0703 3 RESISTOR 10K .1X .1W F TC=0+-10 28480 0679-0703

A7R1B 0&78-3456 5 2 RESISTOR 287K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2073-F
ATR1? 0678-3442 k4 1 RESISTOR 237 1% .125W F TC=0+-100 24546 CA4-1/8-T0-237R-F
A7R20 07357-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ATR2L 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245446 CA-1/8-T0-1002-F
ATR22 0757-0441 ;] 1 RESISTOR 8.25K 1X .1235W F TC=0+-100 24546 C4-1/8-T0-8251-F
ATR23 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A7R24 0757-0123 3 2 RESISTOR 34.BK 1X .125W F TC=0+-100 28480 0757-0123

A7R23 0757-041% 0 1 RESISTOR &B1 1% .125W F TC=0+-100 24546 C4-1/8-TO-6B1R-F

See introduction to this section for ordering information
*|ndicates factory selected value




TABLE84, FREQUENCYCONTROLASSEMBLY A7, REPLACEABLEPARTS(2 OF 3)(SERIALPREFIX 2236A)

Reference HP Part |c ot Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
ATR26 0757-0277 L] 2 RESISTOR 3.16K 1% .1235W F TC=0+ 100 24546 CA-1/8-T0-3161 -F
A7RE7 0811-34%2 1 1 RESISTOR 133 1% 12U PW TC=0:-2 211480 0011 1-34%2

ATRZ2B 2100-1753 8 1 RESISTOR TRMR 20 5% W 3TDR ADJ 1 TRN 20480 2100-1753

A7R29 0678-3157 3 2 RESISTOR 19.6K 1% .125W F TC=04-100 24546 C4-1/8-T0-1%62-F
AZRI0 07570442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 CA-1/8-TO-1002-F
A7TRI D757-D442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CA-1/8-T0~-1002-F
A7R3Z 0678-3157 3 RESISTOR 172.6K 12 .125W F TC=0+ 100 24546 Ca-1/8-T0-1962-F
A7ZRI3 0757-0465 & RESISTOR |OOK 1% .12GW F TC=0+-180 74546 C4-1/8-T0-1003-F
A7R34 0757-0442 L4 RESIGTOR 10K 1% 125W F TC=0+-100 24546 C4 1/8-TO-1002-F
A7RIS 0757-02%0 5 2 RESISTOR 6.19K 1% .125W F TC=0+~100 19701 HF4C1/8-T0-6191-F
A7R3E 0757-02%0 5 RESISTOR 6.19K 1% ,125W F TC=0+-100 19701 HMF4C1/8-TO-6171-F
A7RI? 0757-0401 0 1 RESISTOR 100 1% 1250 F T(=0+-100 74546 CaA-1/8-TO-1M1-F
ATR3B 2100-1756 1 1 RESISTOR- TRHR 200 5% W SIDE ADJ I-TRN 28480 21001756

A7RIY 0757-0795 5 1 RESISTOR 75 1% .SW F TC=0+ -100 19701 MF-1/2-T0-75R0-F
ATRAD 0678-6360 -] 1 RESISTOR 10K 1% ,125W F TC=0+-25 78400 06986360

ATRA1L 0659-0700 ] 1 RESISTOR 12.,4K ,1Z .1W F TC=0+-10 28480 06970900

ATRAZ 0757-0280 3 RESISTOR 1K 1% ,12%W F TC 100 24546 C4-1/B8-T0-1001-F
ATRAS 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ATRA4 NOT ASSIGNED

A7RAS 0811-1003 b 1 RESISTOR 50 1% 12W PU 28480 0811-1003

ATRAL 0757-0442 ? RESTISTOR 10K 1% .1258W F TC=8+-100 24546 C4 -1/8-T0-1002-F
AT7RA7 0757-0424 L 1 RESISTOR 1.1K 1% .125W F TC=0+-100 714546 C4-1/8-T0-1101-F
ATRAB 06990903 3 RESTSTOR 10K ,i% .1W F TC=0+-10 28480 0699-0703

ATRAT 0699-0703 3 RESISTOR 10K .1% .1W F TC=04-10 20400 06770903

ATRS0 0678-0083 B 1 RESISTOR 1.96K 1% .125W F TC=0+-100 245464 C4-1/8-TO-1961-F
A7RI1 0811-1175 3 1 RESISTOR 4.22K 1% .125W PMV TC=0+-10 07008 KP&1-4221-1
A7RSZ2 2100-3123 0 1 RESISTOR-TRHR 500 16X C SIDE-ADJ 17 TRN 02111 43P501

A7RS3 0811-3053 1 1 RESISTOR 3.16K 1% .12%W PWU TC=0+-10 20940 114-1/8-D-3141~F
ATRS4 0679-0%03 3 RESISTOR 10K .1X ,1W F TC=0+ 10 28430 01699-0703

A7RSS 2100-2851 ? 2 RESISTOR-TRHR 2K 10% WW STDE~-ADY 20 TRN 02660 ipiop-202

A7RSE 0699-0901 1 1 RESISTOR 33.5K ,1% .1¥ F TC=0+-+190 28480 1679-0901

A7RS7 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A7RSB 0757-0440 ? 1 RESISTOR 7.5K 1% ,125W F TC=0+-100 24546 CA4-1/8-T0-7501~F
A7RS? 04698-3153 s 1 RESISTOR 3.B3K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-3831-F
A7RE0 07570464 5 1 RESISTOR %0.9K 1% .125W F TC=0+-100 24546 C4-1/B-TO-7092-F
A7R61 0698-7929 5 1 RESISTOR 9.09K .1% .125W F TC=0+-50 19701 HFAC1/8-T2-9091-B
ATREZ 0757-0202 ? 1 RESISTOR 13.7K 1% .125W f TC=0+-50 28480 0757-0202

A7RE3 0498-B4L57 ] 1 RESISTOR 6.81K .1% .1254 F TC=0+-50 268480 0698- B&ST?

ATRGE4 0698-3532 B 1 RESISTOR 18.2K ,5X .12%5W F TC=0+-100 03888 PHESS-1/8-TO0-1822-D
A7RES 01698-6B47 4 1 RESISTOR 6.04K ,5% ,125W F TC=0+-50 24546 NCS5-1/8-T2- 6041-D
ATREE 06788608 g 7 1 RESISTOR 4.525K .1X ,125W F TC=0+-25 284110 0678-B60B

A7R&7 0757-0463 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7R6E 0757-0442 ¥ RESISTOR 10K 1% .125W F TC=0+-100 24546 C4a-1/8-TO-1002-F
A7RSEY 0757-0438 3 RESISTOR §.11K 1% ,1254 F TC=0+~100 24546 C4-1/8-T0-5111-F
ATR70 0757-0458 7 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-5112-F
AZR71 0757-0279 n RESISTOR 3.16K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-3161-F
A7R72 0757-0438 3 RESISTOR 5.11K 1% ,1254 F TC=0+-100 24546 C4-1/8-TO0-5111-F
A7R73 0757-0123 3 RESISTOR 34.8K 1% .125W F TC=0+-100 20480 0757-0123

ATR74 2100-1758 3 1 RESISTOR-TRMR 1K 5% WW SIDE-ADJ 1-TRN 28480 2100-1758

A7RTS 0757-04563 4 1 RESISTOR 82.5K 1% .125W F TC=0+-100 24546 C4--1/8-T0-8252-F
ATR7E 0757-0462 3 2 RESISTOR 75K 1% .125W F TC=0+-100 24546 CA-1/8-T0-7502-F
A7R77 0757-0462 3 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F
A7R78 0757-0444 1 1 RESISTOR 12.1K 1X .125W F TC=0+~100 24546 Ca-1/8-To-1212-F
ATRTY 0737-0442 4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
AZRB0 0757-028% 2 1 RESISTOR 13.3K 1% .1254 F TC=0+-100 19701 HFAC1/B-TD-1332-F
A7RE1 0757-0280 3 RESISTOR |K 1% .125W F TC=0+-100 24546 C4-1/8-TQ-1001-F
ATRB2 0757-0456 14 RESISTOR 51.1K 1X .125W F TC=0+-100 24546 C4-1/8-TO0-5112-F
A7RE3 0757-0438 7 RESISTOR 51.1K 1% .125W F TC=0+~100 24546 C4-1/8-T0-5112-F
A7RB4 0757-0458 7 RESISTOR 51,1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A7RES 0757-0458 ? RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-S112-F
A7RBL 0757-0458 7 RESISTOR %1.1K 1X ,1254 F TC=0+-100 24546 C4-1/8-TO0-5112-F
A7RE? 0737-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-109 24546 C4-1/8-T0-5112-F
A7RES 0757-0465 L RESISTOR 160K 1X ,125W F TC=0+-100 24546 CA-1/8-TO-1003-F
A7RE? 0757-0445 L RESISTOR I0OK 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ATR70 0757-0465 L] RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7R?1 0757-0465 & RESISTOR 100K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7RP2 075704635 & RESISTOR 100K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-1003-F
A7RY3 0757-0465 1] RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ATRTAN 0698-3452 1 1 RESISTOR 147K 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-1473-F
AZRYS 210-2851 9 RESISTOR-TRMR 2K 10% UU SIDE-ADS 20-TRN 02660 isi10pP-202

ATRTE 0757-0442 ki RESISTOR 10K 1% .125W F TC-0+-100 24546 Ca-1/8-T0-1002-F
A7RY? 0467834356 k] RESISTOR 287K 1% ,125W F TC=0+-100 24546 Ca4-1/8-T0-2873-F
ATRIT 2100-3426 L 1 RESISTOR-TRHR 20 10% C SIDE-ADJ I-TRN 28480 2100-3428
AZRI0D 07370465 & RESISTOR 100K 1% ,125W F TC=0+-100 24546 CA-1/8-T0-1003-F
ATRI01 0757-0465 & RESISTOR I0OK 1X ,125W F TC=0+-100 24546 Ca-1/8-T0-1003-F

See introduction to thissection for ordering information

*|ndicates factory selected value




TABLE84. FREQUENCY CONTROLASSEMBLY A7, REPLACEABLE PARTS (30F 3) (SERIALPREFIX 2236A)

Reference HP Part |c Descripti Mfr
- : Qty escription Mfr Part Number

Designation | Number |0 P Code

ATRIOZ nLFe-7212 7 1 REGISTOR 100 1% .05W FF TC=0+-100 24544 C3 1/8-TO-100R F

A7TP12 1251 -0600 0 12 CONNFCTOR -S8GL CONT PIN 1.14 MM-BSC 57 SO 21480 10510600

A7U1 1926-0227 5] 5 I OF AMP LOW-DRIST TO-2% PKG 06665 P -05cy

A7 1826-0102 [ 3 IC OP AMP LOW -BIAS H- IMNPR T0 99 PKG 27014

A7U3 1826 0227 8 IC OF AMP LOM-DRTFT TD-?7 PKG B66LS

A7LA 109260102 & IC OPF AMP LOW- RTAS-H-IMPD T0O-9% PKG 27014

A7US 1926 -0227 3] TIC OF AMP LOW-DRIFT TD-77 PKG B666S OP-05C]

a7u6 1826-0229 8 IC OP AMP LOW-DRIFT TD-99 PKG NLH6S or nscd

ATU? 1B20-1526 a 1 IC DEDR CHOS BED TO-DEC 4 TO-10 LING 04713 HC1 302000

A7UB 1826-0102 & IC O AMP LOMW-RIAS ‘H-IMPD TO 99 PKG 27014 | MZ1PH

a7l 19580023 7 1 TRANGTSTOR ARRAY th PIN PLGTC DIP 1585 CAINEE

A7UID 1026-0417 6 1 IC SWITCH ANLEG GUAD 15-DIP C PKG 27014 LF 33330

A7UL1 1AR6-0371 1 1 IC 0P AMP LOMW BTAG M-IMNPD TD 99 PKG 27014 LF2s6H

A7U12 1826-0229 8 IC OF AHP LOW-DRIFT TO-9% PKG [YANE ar o asey

A7VR1 1702-0579 3 1 DINDE -ZNR 5.1V 5% PD=1W IR=10UA 28400 17020579

A7UR2 19202-0625 0 1 DIODRE--ZNR INB29 6.2V SX PO 7 PD=.2 04713 1NG2R

ATVRI 1202-3193 3 1 DIOPE -ZNR 13,3V 5% DO 35 Ph=, 44 apaR0 1902- 3193

A7 MISCELLANEDUS PARTS

0520-0120 7 4 BCREW MACH 2 %6 2% IN { C PAN WD P07X 28480 05200128
0510-0001 4 4 THREADED IMSERT-NUT 4-32 ,062-IN-LE &T1 20480 0410 0001
1205-0095 0 3 HEAT STNK GGIL TO 5/T0 39- 0§ 30161 30250
1200-0173 5 3 INSUL ATOR-XGTR DAP -GL 2n4n0 12000173
2190-D014 1 4 WAGHER LK INTL T ND, 2 ,092-1N-ID PR4B0 2190-0014
2200-0107 1 SCREW MACH 4 40 .37% IN-1G PAN HD POZT 28480 22000107

Seeintroduction to thissection for ordering information

*|ndicatesfactory selected value
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FIGURE8-29. FREQUENCY CONTROL ASSEMBLY A7, SCHEMATIC DIAGRAM (1 OF 2)(SERIAL PREFIX 2236A)
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Pages 8-83 through 8-95/8-96: MARKER ASSEMBLY A8

Table 8-5. Marker Assembly A8, Replaceable Parts

2309A & Below

21527 & Beow

1945A00241,249,

258,262,265,277:

1951400283 ,286,
288-290,292,
295-300; 2003A
& Below

Change A8 to HP Part Numba 08559-60022, Check Digit 8.

Delete A8C2.

Change A8R13 to HP Part Number 0757-0438, Check Digit 3, REISTOR
5.11K 1% .125W F TC=0+-100.

Change A8R36 to HP Part Numba 0757-0466, Check Digit 7, REISTOR
110K 1% .125W F TC=0+-100.

Add A8R82, HP Part Numbe 0757-0438, Check Digit 3, REISTOR
5.11K 1% .125W F TC=0+-100.

Change A8R108 to HP Part Numbea 0698-7277, Check Digit 6,
RESSTOR 51.1K 1%.125W F TC=0+-100.

Delete A8R110.

Delete ARR111.

Change A8U4 to HP Part Numbe 1826-1058, Check Digit 8, I1C G° AW
G 8-T0-99 PKG.

Delete A8CR21.

Change A8R33, A8R87 and ABR88 to HP Part Number 0757-0123, Check
Digit 3, REJSTOR 34.8K 1%.125W F TC=0+-100.

Delete A8R108.

Delete A8R109.

Change A8R34 and A8R62 to HP Part Numbe 2100-0670, Check
Digit 6, RESSTOR-TRVR 10K 10%C SDE-ADJ 17-TRN.

Change A8R39 to HP Part Numba 2100-3754, Check Digit 3,
RESSTOR-TRMR 1M 10% C SDE-ADJ 17-TRN.

Change A8R40 to HP Part Number 2100-3752, Check Digit 1,
RESSTOR-TRMR 500K 10%C SDE-ADJ 17-TRN.

Change A8R61 to HP Part Number 2100-3750, Check Digit 9,
RESSTOR-TRMR 2K 10% C 9DE-ADJ 17-TRN.

Change A8R94 to ABRO4*®,

Change A8R9uU* to HP Part Numbe 0757-0460, Check Digit 1,
RESSTOR 61.9K 1%.125W F TC=0+-100.

Figure 8-32, Marker Assembly A3, Compoment L ocations

2309A & Below

21524 & Beow

Replace Figure 8-32 with new Figure 8-32 (SERIAL PREAX 2309A)
included in this Manual Backdating supplement.

Make the following changes to new Figure 8-32 (SERIAL PREHX
2309A):
Delete A8CR21, A8R108, and A8R109.



Figure 8-33. Marker Assenbly A8, Schematic Diagram (1 of 2)

2309A & Below Change A8 to HP Part Number 08559-60022.

Replace function block (I) of Figure 8-33 with new PO Figure 8-
33 (1 of 2) (SERIAL PREFIX 2309A) included in this Manual

Backdating supplement.

2152A & Below Make the following changes to new Figure 8-33 (1 of 2) (SERIAL
PREAX 2309A):
Change R33 to 34.8K.
Change R87 and R33 to 34.8K.
Delete the +14,5V supply at R108.
Delete R108, R109, and CR21.
Connect pin 14 to pin 1 of U2A,

2017A & Below In the edge connector table for P1, change FUNCTION BLOX entry
for pin 10, -10V, to NC.

Figure 8-33. Marker Assenbly A8, Schematic Diagram (2 of 2)

2309A & Below Change A8 to HP Part Number 08559-60022.
Replace right half of function block (E) of Figure 8-33 with new
PO Figure 8-33 (2 of 2) (SERIAL PREFX 2309A) included in this
Manual Backdating supplement.

2017A & Below In function block (D), change -IOV to -12.6V at the wiper of R6l
and at pin 4 of U15.

1945A00241, 249, Méeke the following changes in function block (E):

258,262,265,277; Change R34 to 10K.

1951A00283, 286, Change R62 to 10K.

288-290,292, Change R94* to 61.9K.

295-300; 2003A
& Below
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Pages 8- 97 t hrough

8-115/8-116: SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY /O

Tabl e 8-6. Sweep Generator/Bandwidth Control Assenbly A9, Repl aceabl e Parts

2236A & Below

2203A & Beow

2107401633
& Bdow

Figure 830 Sweep
2203A & Bdow

2107A01633
& Below

Change 49 to HP Part Numbe 08559-60074, Check Digit 0.

Change A9C24 to HP Part Number 0160-2055, Check Digit 9,
CAPATORFXD .01UF +80-20% 100VDC CER.

Change A9C26 to HP Part Number 0160-0153, Check Digit 4,
CAPACTORFXD 1000PF +-10% 200VDC POLYE.

Change A9R70, A9R73, and A9R81 to HP Part Number 0698-7794, Check
Digit 2, RESSTOR 10K .25% .12W.

Change A9R83 to HP Part Number 0698-8322, Check Digit 4, RESSIOR
111 OHM .25% .12W.

Change A9R120%* to HP Part Numbe 0698-3153, Check Digit 9,
RESSTOR 3.83K 1%.12W.

Under Miscellaneous Parts, delete HP Part Numbe 1200-0173.

Change A9 to HP Part Number 08559-60071, Check Digit 7.

Delete A9CR29, A9Q56, A9R106, A9R123, and A9R124,

Change A9Q29 to HP Part Numbe 1855-0062, Check Digit 8,
TRANSSTOR JHET N-CHAN D-MODE SI,

Change A9R88 and A9R89 to HP Part Number 0757-0465, Check Digit
6, REISSTOR 100K 1%.125W F TC=0+-100.

Change A9R95 to HP Part Number 0757-0470, Check Digit 3, RESSTOR
162K 1%.125W F TC=0+-100.

Change A9R96 to HP Part Numba 0757-0467, Check Digit 8, REISTOR
121K 1%.125W F TC=0+-100.

Replace Table 8-6 with new Table 8-6 (SERIAL PREHX
2107A01633) included in this Manua Backdating supplement.

Generator/Bandwidth Control Assembly A9, Component Locati ons

Replace Figure 8-39 with new Figure 8-39 (SERIAL PREAX 2203A4)
included in this Manua Backdating supplement.

Replace Figure 8-39 with new Figure 8-39 (SERIAL PREAX
2107A01633) included in this Manua Backdating supplement.

Figure 840. Sweep Generator/Bandwidth Control Assembly A9, Schematic D agram (1 of

2)
2236A & Below

2203A & Beow

2107A01633
& Beow

Change A9 to HP Part Nurba 08559-60074.

Change A9 to HP Part Number 08559-60071.

In function block (0), change R8 and R® to 100K.

Replace function blocks (L), (M), and (N) with P/O Figure 8- 40
(2 of 2) (SERIAL PREAX 22034) included in this Manud
Backdating supplement.

Replace Figure 8-40 (1 of 2) with new Figure 8-40 (1 of 2)
(SERIAL PREHAX 2107A01633) included in this Manua Backdating
supplement.

In function block (F), add a numeral 1 next to the ground symbol
at the collector of Q5.



Figure 840, Sweep Generator/Bandwidth Control Assenbly A9, Schenatic Diagram (2 of

2)
2236A & Below

2203A & Bdow

2107TA01633
& Below

Change A9 to HP Part Number 08559-60074.
Change the following in function block (A):
C26 to .001UF,
R120* to 3830.
Change the following in function block (0):
R83 to 111.
Add a "1" next to the ground symbol at the source of Q23, 425,
Q29, and at the emitter of 448.

Change A9 to HP Part Numba 08559-60071.
In function block (C), delete R106.
In function block (D), change R®% to 162K and R®% to 121K.

Replace Figure 8-40 (2 of 2) with new Figure 8-40 (2 of 2)

(SERIAL PREAX 2107A01633) included in this Manual Backdating
supplement.



TABLE86. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (10F 4) (SERIALPREFIX 2107A01633)

Reference HP Part |c Descriofi Mfr
: A Qty escription Mfr Part Number
Designation nber |o P Code
9 08559-60023 | 9 1 WEEP GENERATOR/BANDWIDTH CONTROL 28480 PE55Y--60023
AYC1 0180 -0197 8 5 CAPACITOR-FXD 2.2UF+~18% 20VDC TA 56289 150D225X902CA2
AgC2 0160-3456 & 3 CAPACITOR-FXD 1800PF +-10% 1KVDC CER 28480 01560 ~3456
ATC3 0168-3402 2 1 CAPACITOR-FXD 1UF +-5% S8VDC MET-POLYC 20480 01403402
ATCA 0160-3009 5 1 CAPACITOR-FXD 782PF +-1% 100VDE MICA 28480 01603009
A9CS 0180-0197 -] CAPACITOR-FXD 2.2UF+-18% 206UDC TA 56289 150D225X9020A2
AFCH 0160-3074 ] 2 CAPACITOR-FXD ,1UF +-13% 100VDC CER 28480 0160-3094
A9C? 0160-3456 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 01403456
ATCE 0160-3466 8 2 CAPACITOR-FXD 100PF +-18% 1KUDC CER 28480 0160-3466
APCY 01460-2257 3 1 CAPACITOR-FXD 10PF +-5% S00UDC CER 0+-60 20480 0160~-2257
ATC1D 0160 -2150 5 1 CAPACITOR-FXD 32PF +-5% 300VDEC MICA 28480 0160 -2150
ATC11 0180-0197 e CAPACITOR-FXD 2,2UF+-10% 20VDC TA 56289 150D225X7020A2
ASC12 0140-0192 9 1 CAPACITOR-FXD 68PF +-5% 308VDC MICA 72136 DM1SE6B0T0300WVICR
A9C13 0180-0197 8 CAPACITOR-FXD 2.2UF+-18% 20VDC TA 546289 150D225X9020A2
ATC14 D160-4297 5 2 CAPACITOR-FXD .022UF +80-20% 100UDC CER 56289 €)23F 101142232822~ CDH
APC1S 0160-3436 & CAPACITOR-FXD 1008PF +-10X% 1KVUDC CFR 28480 0160-3454
AFC1E 0160-3094 8 CAPACITOR-FXD .1UF +-10% 100VDC CER 28480 0160-3094
A9C17 0160-3465 8 CAPACITOR-FXD 180PF +-10% 1KVDC CER 28480 0160 3466
ATC1B D160-4297 5 CAPACITOR-FXD ,022UF +80 -20% 100VDC CER 56289 CI23F101H2232622-CDH
a9C19 0180-2205 3 1 CAPACITOR-FXD ,33UF+~10% 35VDC TA 56209 150D334X703542
ASC20 9180-1743 2 1 CAPACITOR-FXD . 18F+-10% 3%SVDC TA 56289 15001 DAXTIISAR
avC21 0168-0153 & 1 CAPACITOR-FXD .033UF +-10% ZOOVDC POLYE 28480 0160-0163
avc22 0160-2055 9 1 CAPACITOR-FXD .01UF +80--28% 10DVDC CER 28480 0160-2055
AyC23 0160-0135 & 1 CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 28480 0160-8155
ATC24 0160-0153 4 1 CAPACITOR-FXD 1000PF +-10% 203VDC POLYE 28480 0160-0153
APC2S 0160-0134 1 1 CAPACITOR-FXD 220PF +-5% 380UDC MICA 28480 0160-0134
ATC26 0180-0197 ] CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 1350D225X9020A2
A9C27 0170-0066 9 1 CAPACITOR-FXD .827UF +-10% 200VDC POLYE 28480 01708066
ATCR1 1901-0050 3 23 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
APCR2 1901-0038 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28400 1701-0050
AYCR3 1701-0050 3 DIODE-SUITCHING 80V 203MA 2N§ DO-35 28480 1901-0050
APCRA 1901-00% 3 DIODE-SUITCHING B8V 200MA 2NS DO-35 28480 1901-8050
AFCRS 1901-0376 & 1 DIODE-GEN PRP 3SV SOMA DO-35 28480 1901-0376
APCRS& 1981 -0050 3 DIODE-SUITCHING B0V 200MA 2NS DO-35 28480 1901-9050
ASCR? 1701-0050 3 DIODE-GUITCHING 88V 288MA 2N8 DO-35 28480 1901-0050
ATCRE 1901-00%0 3 DIODE-SWITCHING 80V 200MA 2N§ DO-35 20480 1901-0050
AFCRY 1701-0050 3 DIODE-SWITCHING 80V 20IMA 2NS DO-35 28480 1901-0050
APCR10 1981~0050 3 DIODE-SWITCHING 80V 260MA 2NS DO-35 28480 1901-9058
AFCR11 1901-0050 3 DIODE-SUITCHING B8V 200MA 2NS DO-35 28480 1901-0050
AFCR12 1901-0050 3 DIODE-SUITCHING 8%V 200MA 2NS DO-35 28480 1701-0050
AFCR13 1901-0050 3 DIODE-DUITCHING 88V 200MA 2N8 DO-35 28480 1901-0050
AFCR14 1901-0050 3 DIODE-SWITCHING 86V 200MA 2NS DO-35 28480 1701-9050
AFCR1S 1901-0050 3 DIODE-SUITCHING 83V 200MA 2NS§ DO-35 28480 1701-0050
ASCR16 19910050 3 DIODE-SUITCHING 86V 200MA 2NS DO-35 28480 1901-0050
ATCR17 1901-0050 3 DIODE-WITCHING B3V 200MA 2N8§ DO-35 28480 1901-0050
AFCR18 1901-00%0 3 DIODE-SUITCHING B0V 200MA 2N$ DO-35 28480 1901-0050
ATCR19 1901-0050 3 DIODE -SWITCHING 80V 200MA CNS DO-35 28480 1901-0050
A9CR20 1901-0050 3 DIODE-SUITCHING B8V 260MA 2NO DO-35 28480 1901-9050
APCR21 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N3 DO-35 28480 1901-0050
A9CR22 1901-00%0 3 DIODE-BYITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ACR23 1901-005D 3 DIODE-.SWITCHING B0V 200MA 2N8 DO-35 28480 1901-0050
ATCR24 1901-0050 3 DIODE-SUITCHING 88V 200MA 2NS DO-35 28480 1901-9050
ATCR2S 1901-053%9 3 1 DIODE-SH BIG SCHOTTKY 28480 1901-0339
ATNPL 7100~-0499 4 1 OSCILLATOR SHIELD 28480 7100-04699
1205-0202 1 1 THERMAL LINK DUAL TO-18-CS 28480 1205-0202
ATHP2 043-0026 & 1 PLUG-HOLE BDR-HD FOR +3187~D~HOLE NYL 02768 207-120241-03-0101
ATQ1 1854-0071 7 16 TRANSISTOR NPN S1 PD=300MM FT=200MHZ 28480 1854-0071
ATG2 1855-0082 2 7 TRANSISTOR J-FET P-CHAN D-MODE 8 1 28480 1833-0082
APQ3 1853-0082 2 TRANSISTOR J-FET P-CHAN D-MOM SI 26480 1653-00A2
A7Q4 1853-0007 7 2 TRANSISTOR PNP 213251 SI T0-18 PD=360MW 04713 2N3251
ATQS 1853-0020 4 4 TRANSISTOR PNP SI PD=300MM FT=150MHZ 28480 1853-0020
ATQS 1834-0071 7 TRANSISTOR NPN S1 PD=300MW FY=200MHZ 28480 1854-0071
A7 1853-0007 7 TRANSISTOR P W 2N32%51 81 T0-18 PD=360My 04713
AQ8 1854-0071 7 TRANSISTOR NPN S8I PD=300MW FT=200MHZ 28480
AVET 1854-0071 ¥ TRANSISTOR NPN SI PD=300Md FY=200MHZ 28480
ATQ1R 1854-0404 [] 14 TRANSISTOR NPN §I TO-18 PD=360MM 28480 1854-0404
ATQ11 1855-0417 7 2 TRANSISTOR J-FET N-CHAN D-HODE TO-18 81 28480 1855-0417
A7Q12 18353-0020 4 TRANSISTOR PNP SI PD=300MW FT=1SO0MHZ 28480
APQ13 1854-0404 [] TRANSISTOR NPN 31 TO-18 PD=360M4 28480
AQ14 1854-0404 ° TRANSISTOR NPN SI TO-18 PD=360MW 28480
ATQIS 1854-0404 0 TRANSISTOR NPN 8I TO-18 PD=340M4 28480

See introduction to this section for orderinginformation
*|ndicatesfactory selected value




TABLE86. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (2 OF 4) (SERIAL PREFIX 2107A01633)

Reference HP Part |c t i Mfr
. . r

Designation | Number |0 Qty Description Code Mfr Part Number
ATQ16 1854-001%9 3 a TRANSISTOR NPN S1 TD-18 PD=340MW 28480 1854-001%

ATQ17 1854-0404 [] TRANSISTOR NPN 51 TO-18 PD=3&0MW 28480 18540404

AFQ18 1854-0019 3 TRANSISTOR NPN SI TO-18 PD=3&0MM 28480 1654-0019

A7QIY 1854-0404 ] TRANSISTOR NPN SI TO-18 PD=340MMW 28480 1854-0404

ATQ20 1054-0404 0 TRANSISTOR NPN SI TD-18 PD=3460MW 28480 1054-0404

A7Q21 16854-0404 [] TRANSISTOR NPN SI TO-18 PD=340MW 28480 1854-0404

ATQ22 1854-0404 [} TRANSISTOR NPN SI TD-18 PD=3&60MW 2n480 1054-0404

A?Q23 1854-0404 [ ] TRANSISTOR NPN SI TO-18 PD=3&60MW 28480 1054-0404

ATR24 1854-0019 3 TRANSISTOR NPN SI TD-18 PD=340MW 28480 1654-001%9

A9Q2S 1835-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082

ATE26 1855-0082 2 TRANSTSTOR J-FET P-CHAN D-MODE SI 28480 168535-0082

ATQ27 1835-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082

A¥Q28 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 16335-0082

ATQ2Y 1855-0062 -] 1 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-0062

A?Q30 1855-0082 2 TRANBISTOR J-FET P-CHAN D-HODE S1 28480 1855-0082
ATQ3N 1654-0071 7 TRANSISTOR NPN SI PD=300Md FT=200MHZ 20480 1854-8071

ATQ32 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 10%4-0071

ATQI3Z 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200HHZ 28480 1854-0071

ATR34 16854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

APQIS 1834-0071 7 TRANSISTOR NPN SI PD=300MW FT=200HHZ 28480 1854-0071

ATQ3S 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200M4Z 28480 1854-0071

ATR37 1853-0020 4 TRANSISTOR PNP SI PD=300MMW FT=150MHZ 28480 1853-p820

ATQ38 16540071 7 TRANSTSTOR NPN SI PD=30JIMM FT=200MHZ 2BABD 1A54-0071

APQ3Y 1854-0071 7 TRANSISTOR NPN ST PD=300MW FT=200MH7 28400 1834-0071

ATQ4D 1854--0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1054-0071

AFQa1 1834-0019 3 TRANSISTOR NPN SI TO-1B PD=3&0MW 28480 18540019

ATEA2 168354-DA04 ] TRANSISTOR NPN SI TO-18 PD=3&0MW 28480 16H54-0404

ATRA3 1834-001% 3 TRANSISTOR NPH SI TO-18 PD=340MW 28480 1054--0019

ATQ4A4 1854-0404 1] TRANSTSTOR NPN SI TO-18 PD=3&60MW 28480 1854-0404

ATQAS 1854-0019 3 TRANSISTOR NPN SI TO-18 PD=360MW 28481 1854-001%

ATQ46 1854-0017% 3 TRANSTSTOR NPN SI TD-1B PD=340MMW 28480 1854-0019

ATQA7 18354-0019 3 TRANSISTOR MPN SI TO-18 PD=360MuW 28480 1854-001%

ATQ4B 1854-0404 o TRANSISTOR NPN SI TO-18 PD=3&60MW ~BABD 1654-0404

ATQAY 16854-0404 [ ] TRANSISTOR NPN SI TO-18 PD=350MW 28480 1854-0404

ATQSD 1853-0020 A TRANSTISTOR PNP 51 PD=300MM FT=150MH7 28480 185%3-0020
ATQS1 18354-0071 7 TRANSISTOR NPN SI PD=300MM FT=200HHZ 28480 1854-0071

APQS2 1855-0417 7 TRANSISTOR J-FET N-CHAN D-MODE TO-18 ST 28480 1855-0417

APQE3 1854-0071 7 TRANSISTOR WNPN SI PD=300MW FT=200MHZ 28480 1854-0071

ATQSA 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1A54-0071

APR1 0698-3450 L 1 RESISTOR 42.2K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4222-F
APR2 2100-3154 7 1 RESISTOR-TRMR 1K 10X C SIDE-ADJ 17-T1RN p2111 43P102

AFRI 0757-0279 [} 4 RESISTOR 3.16K 1X 1258 F TC=0+-100 245486 CA4-1/8-T0-3141-F
ATR4 0737-0M19 [ ] 1 RESISTOR 681 1% .12%W F TC=0+-100 24544 Ca-1/8-T0-681R-F
AFRS 0757-0459 8 3 RESISTOR 5&6.2K 1% .125W F TC=0+-100 24544 C4-1/8-T0-3422-F
AFRS 0a98-3152 ] 1 RESISTOR 3.4BK 1% .125W F TC=0+4-100 24546 CA4-1/8-T0-3481-F
AFRY? 0757-0442 9 19 RESISTOR 10K 1X .125M F TC=0+-100 24545 CA-1/8-T0-1002-F
AFRB 0757-0442 7 RESISTOR 10K 1X .12%W F TC=0+-100 243548 C4-1/8-T0-1002-F
APRY 07S7-0444 1 2 RESISTOR 12.1K 1X ,125W F TC=0+-100 24546 Ca4-1/8-T0-1212-F
ATRID 2100-310% 2 1 RESISTOR-TRMR 2K 10X C SIDE-ADT 17 -TRN 02111 43P202

ATR11 0698-3437 & 2 RESISTOR 316K 1% .125W F TC=0+-100 28480 R&TB-3457

APR12 D678-3442 9 1 RESISTOR 237 1X ,123W F TC=0+-100 24546 CA4-1/B-T0-237R-F
AFR13 2100-3052 & 1 RESISTOR-TRMR 50 10X C SIDF-ADJ 17-TRN g2111 A43P300

ATR14 D678-3446 3 1 REGISTOR 383 1X .125W F TC=0+-100 24545 C4-1/8-TD-383R-F
APRIS 07357-0424 7 1 RESISTOR 1.1K 1X ,125W F TC=8+-100 24548 C4-1/8-T0-1101-F
ATR16 0s78-7412 1 3 RESISTOR 13.3K ,25% .125W F TC=0+-100 19701 WFAC1/8-T0-1332-C
ATR17 0757-0442 L RESISTOR 10K 1X ,125W F TC=0+-100 245456 Ca-1/8-T0-1002-F
AFR1B 0757-04%8 7 2 RESISTOR S51.1K 1X .125W F TCe=0+-100 24546 Ca-1/8-T0-35112-F
AFR1? 07570465 [ 9 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0 03-F
AFR2D 0737-0445 & REBISTOR 100K 1X .125%W F TC=0+-100 245456 C4-1/8-T0-1003-F
ATR21 0757-0279 ] RESISTOR 3.16K 1X .1235W F TC=0+-100 24546 Ca4-1/8-T0-3161-F
AFR22 0757-0280 3 1 RESISTOR 1K 1X ,125W F TC=0+-100 24545 CA4-1/8-T0-1001-F
AFR23 D670-3444 1 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
ATR24 b678-6360 b 2 REBISTOR 19K .1X .125W F TC=0+-2% 28480 0678-6360

AFR2S 1678-3734 4 1 RESISTOR 42.18K ,1X .125W F TC=0+-25 28480 14698-3934

ATR26 06787794 2 & REBISTOR 10K ,25X .125W F TC=0+-100 19701 WFAC1/8-Ta-1002-C
AFRZ7 04683-3335 2 3 RESISTOR 3.3M 5% .25W FC TC=-900/+1100 121 CB3353

APRZ2B 0683-3353 2 RESIBTOR 3.3M 3X .25 FC TC=-%00/+1100 21 CB3355

AFPR2Y 0698-6340 & RESBISTOR 10K .1X .1258 F TC=0+-25 28480 0678-6360

ATRIN 8698-3933 - 1 REGISTOR 4.946K .1X .12%W F TC=0+-25 28480 0698-3935

ATR31 0737-0442 9 RESISTOR 10K 1X .125W F TC=8+-100 24346 C4-1/8-T0-1002-F
ATR32 0698-3160 -] 3 REBISTOR 31.6K 1X .123W F TC=0 [ ] 24546 CA-1/8-T8-3162-F
ATRIZ 0698-3240 L] 2 REBISTOR 444K 1X .125M F TC=8+—18 28480 1698-3260

AFPR34 678-3160 [ ] REBIBTOR 31.6K 1X .1238 F TC=p (1] 243546 CA4-1/8-T0-3162-F
ATRIS 1698-4037 [ ] REBISTOR 456.4 1X 1258 F TC=0+-180 24546 C4-1/8-TO-46RA-F

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c 2 Mfr
: p Qty Descr Mfr Part Number
Designation | Number |D ‘ption Code be
ATR3S 06984037 o RESISTOR 4&4.4 1% ,125W F TC=0+-100 24546 C4-1/8-TO-44R4-F
ATR37 D&AB3-56B45 1 1 RESISTOR &BOK 5% .25W FC TC=-BOO/+700 o121 CB&BAS
ATR3B 04698-3457 & RESISTOR 316K 1% ,125W F TC=0+-100 2p400 0683457
ATRIT D757-0439 4 3 RESISTOR &.81K 1X ,125W F TC=04-100 24546 C4-1/8-T0-8B11-F
ATRAD 0&98-3451 L] 2 RESISTOR 133K 1% .125M F TC=0+-100 24544 C4-1/8-T8-1333-F
ATRAL 0757-0459 -] RESISTOR S56.2K 1X ,125W F TC=0+-100 24544 C4-1/B=-T0-5622-F
ATRAZ 0698-7421 2 3 RESISTOR 40K ,25X% .125W F TC=0+-100 19701 MFAC1/B8-TO- 4002-C
ATRAZ 0678-3174 B 3 RESISTOR 20K ,25X .125W F TC=0+-50 J3s88 PMESS-1/8-T2-2002-C
ATRAA 0&98-7794 2 RESISTOR 10K .25% .125d F TC=0+-100 19701 MFA4C1/8-T0-1002~C
ATRAS 8757-0289 2 2 RESISTOR 13.3K 1% .125M F TC=0+-100 19701 MFAC1/B-TO-1332-F
ATRAL 0757-0199 3 19 RESISTOR 21.5X 1% .125W F TC=0+-100 245456 C4-1/8-T0-2152-F
ATRA7 0757-0346 2 2 RESISTOR 10 1% .125%W F TC=0+-102 24546 C4-1/8-T0-10R0-F
ATRAB 0737-0465 & RESISTOR 100K 1% .125W F TC=0+-100 245446 C4=-1/8-T0-1003-F
ATRAT D757-0464 5 1 RESISTOR 90.7K 1% ,123W F TC=0+-100 245456 C4-1/8-TD-7092-F
APRI0 07357-0442 9 RESISTOR 10K 1% ,.125W F TC=0+-100 24546 C4-1/8-TC0-1002-F
ATRS1 0757-027% [} RESISTOR 3.16K 1% .1235M F TC=0+-100 PASAL C4-1/B-T0-3161-F
ATRI2 0737-043% & RESISTOR &.B1K 1% .125W F TC=0+-100 245456 C4-1/8-T0-6811-F
ATRS3 0757-04560 1 . RESISTOR &1.9K 1% .123W F 1C=0+-100 245486 C4-1/B8-T0-51%92-F
ATRI4 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-1C0 245456 C4-1/8-TE-1002-F
ATRIS 07570442 9 RESTSTOR 10K 1% .125W F TC=0+-100 24545 C4-1/8-TO0-1002-F
ATRSL 0757-0445 & RESISTOR 100K 1% ,125W F TC=0+-100 24544 C4-1/8-TO-1003-F
AYRS7 B757-0439 4 RESISTOR &.B1K 1% .125W F TC=0+-100 24544 C4-1/8-T0-6811-F
ATRS8 0757-04465 & RESISTOR 100K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>