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8411A

SOURCE CONTROL
CABLE
(HP Part No. 8120-2208)
(For 8620C Sweep Oscillator)

POWER CABLE SERVICE CABLE
(See Table 2-1 for HP Part Number) (HP Part No. 8410-60067)

Figure 1-1. Models 8410B, 8411A And Accessories Supplied
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General Information

SECTIONI
GENERAL INFORMATION

1-1. DESCRIPTION

1-2.  The combination of Model 8410B Network
Analyzer, Model 8411A Frequency Converter, and
a display unit for the Model 8410B, functions as a
phasemeter and a ratiometer for direct, con-
tinuous, simultaneous phase and magnitude ratio
measurement of RF voltages. The complete net-
work analyzer measures phase angles from 0 to
360° and magnitude ratios in decibels over a
dynamic range of 60 dB. These measurements can
be made on single frequencies and on swept
frequencies in overlapping octave bands from
110 MHz to 12.4 GHz (110 MHz to 18 GHz for
Option 018).

1-3. Measurements possible with the network
analyzer include: direct determination of scatter-
ing (s) parameters; swept-frequency response
measurements of phase sensitive systems; analysis
of parameters relating to the use of solid state
devices in wideband circuits; group delay
measurements for communications systems;
analysis of magnitude and phase distortion in
filters, amplifiers, and preamplifiers; antenna
testing; and performance testing of components in
sophisticated radars. Although the network
analyzer is intended primarily for wideband coax-
ial measurements, it can also be used with
waveguides within the limits imposed by
waveguide bandwidths and the characteristics of
waveguide-to-coax adapters.

1-4. The Models 8410B and 8411A convert the
two RF signals being measured to two 278 kHz
signals that have the same magnitude and phase
relationships. The display unit used with the
Model 8410B converts these 278 kHz signals to a
CRT or meter display. External monitoring points
for the 278 kHz signals are provided on the Model
8410B. Operating power for the display unit and
for the Model 8411A is furnished by the Model
8410B.

1-5. The Model 8411A automatically tracks the
frequency of the signal applied to the reference in-
put. This automatic tuning and tracking takes
place over a selected octave or,with an appropriate
sweeper interface, a multioctave frequency band.

In addition to the band selector, the search and
hold range of the automatic tuning can be adjusted
for best performance with the selected band. For a
discussion of swept signal source requirements, see
paragraph 1-68.

1-6. The signal applied to the reference input of
the Model 8411A is used as the reference for both
phase and amplitude measurements. Since it ac-
tuates the automatic tuning, its level is critical. A
meter on the Model 8410B continuously monitors
the reference channel signal level and indicates
whether it is in the range required for making
measurements.

1-7. Controls on the Model 8410B include phase
and precision step-action amplitude offset con-
trols. The vernier controls are for convenience in
setting reference and calibration phase and
amplitude indications. The amplitude offset con-
trols allow large amplitude differences to be
measured with greater resolution.

1-8. Complete specifications for the Model
8410B/8411A combination are given in Table 1-1.
Specifications that include display unit per-
formance are given in the Operating and Service
Manuals for the display units.

1-9. INSTRUMENTS COVERED BY MANUAL

1-10. Each Model 8410B and Model 8411A car-
ries a two-section serial number. The two sections
are separated by either a hyphen or a letter. The
numbers in the first section are a prefix. The con-
tents of the manual apply directly to Models 8410B
and 8411A that have the serial number prefixes
listed on the title page.

1-11. Revisions required to adapt this manual to
instruments with serial number prefixes not listed
on the title page are given in a yellow Manual
Changes insert supplied with the manual. For in-
formation concerning serial number prefixes not
listed on the title page or in a Manual Changes in-
sert, contact the nearest Hewlett-Packard office
listed at the rear of this manual.

I-1
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Model 8410B/8411A

Table 1-1. Models 8410B and 8411A Specifications

Frequency Range:
8410B: 0.110to 18 GHz.
8411A: 0.110 to 12.4 GHz.
Option 018: 0.110to 18 GHz

RF Frequency Tracking:
Typically <35 ms/octave

8411A Input Impedance: 50 Ohms nominal.
SWR <1.5,0.11 to 2 GHz; <2.0, 2to 6 GHz;
<3.0, 6 to 12.4 GHz; <3.0, 6 to 18 GHz
(Option 018).

Channel Isolation: >65 dB, 0.11 to 6 GHz; > 60
dB, 6to 12.4 GHz; >50dB, 12.4to 18 GHz.

MAGNITUDE

Magnitude Range:

Reference Channel: Phase-lock is maintained
(REF CHANNEL LEVEL meter in OPERATE
range) for Reference Channel input levels be-
tween — 18 dBm and —35 dBm from 0.11 to
12.4 GHz, and between —18 dBm and —25
dBm from 12.4 to 18.0 GHz (Option 018).
Common amplitude variation at the reference
and test channel inputs within these ranges
result in <1.5 dB change in measured
magnitude ratio and <4 degrees change in
measured phase angle.

Test Channel: —10to —75 dBm from 0.11 to
12.4 GHz; — 10 to —68 dBm from 12.4 to 18
GHz.

Maximum RF input to either Channel: 50
mW (+ 17 dBm) damage level.

Maximum dc on RF line: +3 V (damage
level).

IF Gain Control: Adjusts gain of test channel
relative to reference channel.
Range: 69 dB total in 10 dB and 1 dB steps;
vernier provides continuous adjustment over at
least 2 dB.
Accuracy: +0.1 dB per 10 dB step, +0.05 dB
per 1 dB step. Maximum cumulative, +0.2 dB.

Frequency Response: Reference and test chan-
nels typically track within:
+ 0.3 dB for any octave 0.11 to 4.0 GHz.
+0.5dB for any octave 4.0to 12.4 GHz.
+1.5dB 12.4to 18 GHz (Option 018)
Magnitude discontinuity resulting from har-
monic number changes: Typically <0.25 dB.

Noise: Less than —75 dBm equivalent input noise
0.11 to 12.4'GHz; —68 dBm 12.4 to 18 GHz
(Option 018).

PHASE
Phase Range: 0to 360°.

Control: Vernier provides continuous phase
reference adjustment over at least 90°.

Frequency Response: Reference and test chan-
nels typically track within:
+ 1° for any octave 0.11 to 4.0 GHz.
+ 3° for any octave 4.0 to 12.4 GHz.
+10° 12.4 to 18 GHz (Option 018).
Phase discontinuity resulting from harmonic
number changes: Typically <2°.

GENERAL

Outputs: Two rear panel auxiliary outputs pro-
vide 278 kHz IF signals; outputs may be used
for signal analysis, special applications, and
convenient test points; modulation bandwidth
nominally 10 kHz.

Reference Channel IF: 2 volts peak-to-peak.

Test Channel IF: 10 volts peak-to-peak or less,
depending on signal level and test channel gain
setting.

Connectors (8411A): APC-7®?

Cable Supplied: One Source Control Cable is
supplied, HP Part No. 8120-2208, for use with
the 8620C Sweep Oscillator. For servicing the
plug-ins, a Service Cable is included, HP Part
No. 08410-60067.

Power: 100, 120, 220, or 240V ac +5% -10%, 50 to
60 Hz, 70 watts (includes 8411A).

Weight:
8410B: Net, 14,9 kg (33 Ib.). Shipping 18,5 kg
(411b.).

8411A: Net, 3,2 kg (7 Ib.). Shipping 4,5 kg (10
1b.).

Dimension:
8410B: 191 mm high, 425 mm wide, 467 mm
deep (7-1/2in. X 16-3/4in. X 18-3/8in.)

8411A: 67 mm high, 228 mm wide, 143 mm
deep (2-5/8 in. X 9 in. X 5-5/8 in.), exclusive
of connectors.

5 ft. cable permanently attached for connection
to 8410B.

! Specifications for the 8411A 018 Option below 12.4 GHz are the same as the standard instrument. Specifications

above 12.4 GHz apply to the Option 018 only.

2 APC-7® is a registered trademark of the Bunker Ramo Corporation.
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1-12.  WARRANTY

1-13. Terms of the warranty on the 8410B and
8411A, and all supplied accessories are described
in the warranty on the inside of the front cover.
For any additional information concerning war-
ranty, contact the nearest Hewlett-Packard field
office listed at the rear of this manual.

1-14. SAFETY CONSIDERATIONS
1-15. General
1-16. The HP Models 8410B and 8411A are Safe-

ty Class I instruments and have been manufac-
tured and tested to international safety standards.

1-17. Operating Precautions

CAUTION

BEFORE APPLYING POWER make
sure the instrument’s ac input is set
for the available ac line voltage, that
the correct fuse is installed, and
that all normal safety precautions
have been taken.

Maximum RF Power. Do not apply more than
50 milliwatts of RF power to the Model 8411A in-
puts. Power in excess of 50 milliwatts may damage
the frequency converter units.

Maximum DC on RF line. Steady state (dc)
voltage on the inner conductor of the transmission
line carrying signals to the Model 8411A must not
exceed =3 volts. Greater dc voltage prevents nor-
mal operation of the Model 8411A, and may
damage the converter units.

Static Discharge. Static electrical charge on
cables being connected to the Model 8411A inputs
can damage the converter units. Before a cable is
connected to the Model 8411A, it should be
discharged by momentarily touching its inner con-
ductor to the outer parts of the Model 8411A input
connecter. Another way to prevent static discharge
is to first connect the input end of the cable to a
discharge path such as that provided by the output
termination of a signal source. There is no risk of
static discharge when connections are made direct-
ly to Model 8740A, 8741A, 8742A, 8743A, 8745A,
or 8746B Test Units because internal terminations
provide discharge paths.

General Information

1-18. Safety Symbols

A Instruction manual symbol: the ap-
paratus will be marked with this
symbol when it is necessary for the
user to refer to the instruction
manual in order to protect the ap-

paratus against damage.

Indicates dangerous voltages.

- “

Earth terminal (sometimes used in
manual to indicate circuit con-
nected to grounded chassis).

The WARNING sign denotes
a hazard. It calls attention to
a procedure, practice, or the
like, which, if not correctly
performed or adhered to,
could result in injury or loss
of life. Do not proceed
beyond a WARNING sign un-
til the indicated conditions
are fully understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, prac-
tice, or the like, which, if not
correctly performed or
adhered to, could result in
damage to or destruction of
part or all of the equipment.
Do not proceed beyond a
CAUTION sign until the in-
dicated conditions are fully
understood and met.

CAUTION

1-19. Service

The information, cautions, and warnings in this
manual must be followed to ensure safe operation
and to keep the instrument safe. SERVICE AND
ADJUSTMENTS SHOULD BE PERFORMED
ONLY BY QUALIFIED SERVICE PERSONNEL.

Adjustment or repair of the opened instrument
with the ac power connected should be avoided as
much as possible and, when unavoidable, should
be performed only by a skilled person who knows
the hazard involved.

1-3



General Information

Capacitors inside the instrument may still be
charged even though the instrument has been
disconnected from its source of supply.

Make sure only fuses of the required current rating
and type (normal blow, time delay, etc.) are used
for replacement. Fuse requirements are indicated
on the instrument’s rear panel. Do not use repaired
fuses o1 short-circuit fuse holders.

Whenever it is likely that the protection has been
impaired, make the instrument inoperative and
secure it against any unintended operation.

WARNING I

If this instrument is to be energized
through an auto-transformer (for
voltage reduction), make sure the
common terminal is connected to
the earthed pole of the power
source.

BEFORE SWITCHING ON THE IN-
STRUMENT, the protective earth ter-
minal of the instrument must be
connected to the protective con-
ductor of the (mains) power cord.
The mains plug shall only be in-
serted in a socket outlet provided
with protective earth contact. The
protection action must not be
negated by using an extension cord
(power cable) without a protective
grounding conductor. Grounding
one conductor of a two-conductor
outlet is not sufficient protection.

Any interruption of the protective
(grounding) conductor, inside or
outside the instrument, or discon-
nection of the protective earth
terminal is likely to make this instru-
ment dangerous. Intentional inter-
ruption of the earth ground is
prohibited. Whenever it is likely that
the protection has been impaired,
the instrument must be secured
against any unintended operation.

Servicing this instrument often re-
quires that you work with the instru-
ment’s protective covers removed
and with ac power connected. Be
very careful; the energy at many
points in the instrument may, if con-
tacted, cause personal injury.

Model 8410B/8411A

1-20. ACCESSORIES FURNISHED

1-21. A detachable power cable, source control
cable, and servicing cable are supplied with the
Model 8410B. No accessories are furnished with
the Model 8411A.

1.22. Source Control Cable for 8620C

1-23. A source control cable (HP Part No.
8120-2208) provides the control logic interconnec-
tion to the 8620C Sweep Oscillator necessary for
automatic multi-octave operation.

1-24. Servicing Cable

1-25. The servicing cable (HP Part No.
8410-60067) permits all necessary interconnections
to be made between the Model 8410B and a plug-in
display unit with the unit outside the plug-in
compartment.

1-26. ACCESSORIES AVAILABLE: (See also
HP Coaxial and Waveguide Catalog)

1-27. Accessory Kit

1-28. A kit containing an assortment of the line
sections, adapters, shorts, and attenuators,
together with special APC-7 connector tools and
replacement inner conductor contacts, is available
from Hewlett-Packard as Accessory No. 11587A.
(See Figure 1-2.) The kit consists of the items listed
in Table 1-2 and is housed in a sturdy plastic con-
tainer that has storage space for additional
accessories.

Figure 1-2. Accessory Kit No. 115874
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Table 1-2. Components of Accessory Kit

No. 115874
Quantity Description HP
Part Number

] 10-cm Air Line 11566A

| 20-cm Air Line 11567A

2 APC-7 to N Female 11524A
Adapter

2 APC-7 to N Male 11525A
Adapter

2 10-dB Fixed Coaxial 8492A Option 010
Attenuators

1 30-dB Fixed Coaxial 8492 A Option 030
Attenuator

1 N Female Coaxial Short | 11511A

1 N Male Coaxial Short 11512A

1 Open End Wrench 8710-0877
9/16 x 1/27°*

1 Contact Extractor Tool* | 5060-0236

1 Spanner Wrench* 5060-0237

S Replacement APC-7 In- | 1250-0907

{ ner Conductor Contacts

*APC-7 Connector Tools

General Information

1-33. APC-7 Connector Tool Kit

1-34. The APC-7 Connector Tool Kit No.
11591A contains all of the special tools needed to
service APC-7 connectors. The kit is housed in a
durable plastic container and consists of the items
listed in Table 1-3.

Table 1-3. Components of APC-7 Connector
Tool Kit No. 115914

1-29. Source Contrt;l Cable For 8620A

1-30. A source control interconnect cable (HP
Part No. 08410-60115) is necessary for automatic
multi-octave operation of the 8620A with the
8410B. This cable may be ordered through your
nearest Hewlett-Packard office.

1-31. Rack Mounting Kit

1-32. A rack mounting kit is available to install
the instrument in a 19-inch rack. Rack mounting
kits may be obtained through your nearest
Hewlett-Packard office by ordering HP Part
Number 5060-8741.

. — HP
Quantity Description Part Number
1 1 "Contact Extractor 5060-0236
1 Spanner Wrench 5060-0237
2 1/2"? x9/16°’ Open End 8710-0877
Wrench
2 Pin Vise 8710-0932
5 Inner Conductor Contact 1250-0907

1-35. Adapters

1-36. Table 1-4 lists adapters available to ac-
commodate some of the most common connector

types.
Table 1-4. Adapters

Adapter Manufacturer | Model Number
APC-7 to N female 1 11524A
APC-7 to N male 1 11525A
APC-7 to OSM male 1 11533A
APC-7 to OSM female 1 11534A
APC-7to BNC 2 131-1027
APC-7to TNC 2 131-1026
APC-7 to NPM 2 13191035
APC-7 to GR874 3 0874-9791
GR874 to GR900 3 0874-9709

1. Hewlett-Packard
2. Amphenol RF Division, Danbury, Connecticut
3. Gen Rad, Concord, Massachusetts
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1-37. Fixed Coaxial Attenuators

1-38. Fixed coaxial attenuators are useful for
reducing mismatch ambiguities, reducing power to
safe levels for power-sensitive devices, and im-
proving signal-to-noise ratio for wide range at-
tenuation measurements.

1-39. B8492A Series. These attenuators have
APC-7 connectors, and can be used from dc to 18
GHz. Their nominal attenuation values and SWR
are listed in Table 1-5.

1-40. 8491B Series. These attenuators have
one male and one female type N connector, and
can be used from dc to 18 GHz. Their nominal at-
tenuation values are listed in Table 1-5.

Table 1-5. HP 8491B and 8492A Attenuators

0ption Atten- Maximum SWR

Number uation 84918 8492A
003 3dB <l1.2, <1.15,
006 6dB dcto 8 GHz; dcto 8 GHz;
010 10dB <1.3, <1.25,
020 20dB [8t012.4GHz; | 8to 12.4 GHz
030 30dB <1.5, <1.35,
040 40dB {12.4t018GHz {12.4t0 18 GHz
050 50dB
060 60 dB

1-41. Line Lengths

1-42. Rigid, air dielectric, coaxial line sections of
10 and 20 centimeters are available for making
transmission measurements on devices physically
longer than the 15-cm extension of the Model
8740A. These line sections, designated 11566A for
the 10-cm length and 11567A for the 20-cm length,
have APC-7 connectors.

A-43. Loads.

1-44. Fixed Load. The Model 909A is a 50-ohm
coaxial termination with APC-7 connector for use
with the Models 8741A, 8742A, 8743A, 8745A,
and 8746B Test Units.

1-6
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1-45. Sliding Load. The Model 905A or 907A is
a movable load in a 50-ohm coaxial line that has
an APC-7 connector. The sliding load is useful for
improving the accuracy of reflection measurements
above 1.8 GHz.

1-46. Shorts

1-47. The 11511A Type N Shorting Jack, the
11512A Type N Shorting Plug, and 11565A APC-7
short can be used with the reflection test units for
calibrating reflectometer measurements.

1-48. DISPLAY UNITS

1-49. All plug-in display units designated for use
with the Model 8410B are completely inter-
changeable. These units are powered by the Model
8410B with all necessary interconnections made
automatically when the unit is properly installed.
Markers and display blanking inputs are provided
by the source.

1-50. Model 8412A Phase-Magnitude Dis-
play. Intended for fixed- and swept-frequency
transmission or reflection measurement, the
Model 8412A provides phase and magnitude in-
formation on an oscilloscope. Phase can be
displayed at 1, 10, 45, and 90 DEG/Division. A
phase offset switch offsets the display in 20 degree
steps from —180 degrees to + 180 degrees.
Magnitude can be displayed at 0.25, 1, 2.5, and 10
dB/Division. Analog voltages for both phase and
magnitude are available at rear output jacks. The
analog voltages can be used to obtain calibrated
plots of phase angle and amplitude ratio against
frequency on graphic recorders.

1-51. Model 8413A Phase-Gain Indicator. In-
tended for fixed- and swept-frequency transmis-
sion or reflection measurements, the Model 8413A
provides phase and amplitude information in two
forms: meter indication and analog voltage. The
meter indicates phase or amplitude according to
the function selected, while the analog voltages
continuously monitor both phase and amplitude.
The meter has center-zero scales with phase ranges
of +£6°, +18°, +60°, and +180° and amplitude
ranges of +£3, +£10, and =30 dB. Calibrated
phase offsets in 10 degree steps allow any phase
angle to be read on the best-resolution range of
+6°. The analog voltages can be used to obtain
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calibrated plots of phase angle and amplitude ratio
against frequency on conventional two-trace
oscilloscopes or graphic recorders.

1-52. Model 8414A Polar Display. The Model
8414A is used for transmission (gain, attenuation)
and for reflection measurements (impedance, ad-
mittance, reflection coefficient, return loss). It
displays linear magnitude ratio and phase in polar
form on a built-in cathode ray tube, and provides
simultaneous voltages proportional to the
amplitude and phase components of the display.
Supplied Smith Chart graticule overlays permit
impedance and admittance to be read directly from
the display.

1-53. A ground modification has been made on
the Model 8414A plug-in that affects inter-
changeability between the units. Table 1-6 shows
the units that will work together. As shown in the
table, modification kit no. HP 08414-6022 may be
added to the 8414 A with serial numbers 749-00215
and below to make it compatible with any 8410B.

Table 1-6. Models 8410B and 8414 A
Compatibility by Serial Number

8414A Mates with 84108
802-00216 and above All
749-00215 and below
with HP Part No. 08414- All
6022 Modification Kit
installed.

1-54. AUXILIARY EQUIPMENT.

1-55. Transmission and Reflection Test
Units

1-56. For added convenience in making transmis-
sion and reflection measurements, auxiliary signal
separating units are available. These compact,
portable modules contain the passive devices re-
quired to divide a test signal into two signals for
magnitude and phase comparison.

1-57. Model 8740A Transmission Test Unit.
The transmission test unit divides a test signal into
the two channels required for transmission

General Information

measurements. It includes a calibrated line stret-
cher and a calibrated extension line with separate
digital counters for measuring the mechanical and
electrical lengths of the network being tested.
APC-7 output connectors on the measuring chan-
nels are spaced to match the inputs of the Model
8411A Harmonic Frequency Converter. The test
unit covers the frequency range of the network
analyzer up to 12.4 GHz.

1-568. Models 8741A and 8742A Reflection
Test Units. Two reflection test units cover the fre-
quency range of the network analyzer up to 12.4
GHz. Model 8741A spans 0.11 to 2 GHz, and the
Model 8742A covers 2 to 12.4 GHz. They contain
broadband directional couplers and a calibrated
line stretcher. The line stretcher is for equalizing
the electrical distance from the test signal input to
the incident and reflected signal outputs. It can
also be used to move the plane of measurement as
much as 14 cm for the Model 8741 A and 16.5 cm
for the Model 8742A. A digital counter registers
line length with 0.1 mm resolution. APC-7 connec-
tors are used on the test unit output ports, com-
patible type N on the input port. An HP Model
11565A APC-7 short is a furnished accessory with
each 8741 A and 8742A.

1-59. Model 8743A Reflection-Transmission
Test Unit. This reflection-transmission test unit
divides a signal into two channels for amplitude
and phase comparison. Pushbuttons select either
transmission or reflection measurement. It in-
cludes a line stretcher with a digital counter. This
unit covers the frequency range from 2.0 to 12.4
GHz (2.0 to 18 GHz for Option 018).

1-60. Model 8745A S-Parameter Test Set.
The most convenient way to measure S-parameters
in the 0.1 to 2 GHz frequency range is with the HP
Model 8745A S-Parameter Test Set. This test set
combines in one unit all the coaxial switches, direc-
tional couplers, bias networks, and signal-
path length compensators (line stretchers) that are
required for S-parameter measurements. After a
simple calibration, all four S-parameters can be
measured without disconnecting and reconnecting
the device under test. Measurement circuits for
each S-parameter are automatically connected by
pressing the appropriate front-panel pushbuttons
or by remote contact closures.
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1-61. Model 8746B S-Parameter Test Set.
The HP Model 8746B contains the necessary
microwave circuits for measuring all four S-
parameters of an active or passive two-port device
from 0.5 to 12.4 GHz. The Model 8746B is design-
ed primarily to be used with the Hewlett-Packard
Model 11608A Transistor Fixture. However,
measurements on other microwave devices may
also be made by inserting the necessary coaxial
line-lengths in the rear panel reference line.
Measuring circuits for each S-parameter are
automatically set with front-panel pushbuttons or
with remote-contact closures. Attenuation of the
incident RF signals, in 10-dB steps, can also be set
with front-panel pushbuttons or with remote
contact-closures.

1-62. Accessories are available which suit various
kinds of two-port devices. The 11604A Universal
Extension, with its pivoting air-line extensions and
swivelling connectors, allows many kinds of non-
axial connector devices to be connected to the test
set. The 11600B and 11602B Transistor Fixtures
adapt the 8745A test set ports for measurements of
transistors. The 11600B is for TO-18/TO-72 base
patterns, and the 11602B is for TO-5/TO-12 base
patterns. The fixtures mount on the front of the
test set. Measurements can be made on both
bipolar and FET transistors in all of their common
operating configurations, using the snap-on dials
furnished with the fixture to accomodate the
various lead orientations. The 8717B Transistor
Bias Supply can be connected to the test set to app-
ly and sense dc bias. The fixtures and their dials
can also be used to make measurements on com-
ponents such as capacitors, inductors, and diodes.

1-63. Models X8747A/P8747A Transmission
and Reflection Test Unit. This waveguide
transmission and reflection test unit divides a test
signal into two channels for amplitude and phase
comparison. This unit permits testing waveguide
components with the coaxial network analyzer. It
includes a calibrated line stretcher. The X8747A
covers from 8.2 to 12.4 GHz, while the P8747A
covers from 12.4 to 18.0 GHz. An Option 018
8411A s necessary to operate in P-band.

1.64. Model K8747A/R8747A Transmission
and Reflection Test Unit. This waveguide
transmission and reflection test unit divides a test

-8

Model 8410B/8411A

signal into two channels for amplitude and phase
comparison. This unit permits testing waveguide
components with the coaxial network analyzer. It
includes a calibrated line stretcher. The K8747A
covers the 18 to 26.5 GHz band in frequency
segments up to 2 GHz wide, while the R8747A
covers the 26.5 to 40 GHz band in 2 Ghz segments.

1-65. Model 8418A Auxiliary Display Holder.
The 8418A Auxiliary Display Holder provides a
means of utilizing two different types of phase-
magnitude display units simultaneously (i.e. polar
and rectangular displays). The 8418A contains a
power supply and phase and amplitude controls
for referencing an auxiliary display unit (8412A,
8413A, or 8414A) to a display indicator in the
8410B.

1-66. Signal Sources. The HP Model 8620C
Sweep Oscillator, with its series of RF Plug-ins, is
the recommended swept source for the 8410B- bas-
ed network analyzer system. The 8620C is com-
patible with the 8410B AUTO sweep range
capability when the Source Interconnect Cable is
connected. The Source Interconnect Cable pro-
vides a digital interface between the sweeper and
network analyzer to control the sweep at the
receiver phase lock acquistion points and sweeper
band switch points. The 8620C is also HP-IB com-
patible, and may be used in automatic system
applications.

1-67. A wide choice of single-band and multi-
band RF Plug-ins is available for use with the
8620C. For an 8410B-based network analyzer
system using the 8745A S-Parameter Test Set, the
86222B provides single sweep coverage of the 110
MHz to 2.0 GHz frequency range of the system.
The 86290B features a 10 mW output power over
the full 2.0 to 18.0 GHz band of the 8743A
Reflection-Transmission Test Unit.

1-68. SIGNAL SOURCE REQUIREMENTS
1-69. Output Power

1-70. Range. About ~6 to + 10 dBm is ade-
guate for both wide range attenuation
measurements and reflection measurements.
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1-71. Stability. Output power must be constant
enough across the frequency range being swept to
hold an OPERATE indication on the REF CHAN-
NEL LEVEL meter. The REF CHANNEL
LEVEL meter will stay in the OPERATE range for
the following input power levels: —18 to —35
dBm (11 to 12.4 GHz) and — 18 to —25 dBm (12.4
to 18 GHz; Option 018).

1-72. Signal Purity

1-73. To prevent the analyzer from mistuning,
spurious signal output should be greater than ap-
proximately 25 dB below the desired frequency.

1-74. Frequency Stability

1-75. Of chief importance to the tuning and
tracking of the network analyzer are the influences
on frequency stability and rate of change of fre-
quency. Among these are residual FM and suscep-
tibility to radiated interference, power line con-
ducted interference, and power line transients.

1-76. Sweep Characteristics.

1-77. Swept signal sources should have uniform
tuning rate and sweeping time that is variable be-
tween about 15 and 150 MHz per millisecond. RF
blanking should not be used in order to keep the
network analyzer in phase lock during retrace. An
additional important requirement is a pause be-
tween sweeps. There should be at least a 3 milli-
second pause at the start frequency prior to each
sweep in order to allow the network analyzer to
lock initially.

1-78. The rate of change of frequency must not
exceed the tracking ability of the Network
Analyzer. With proper sweep reference voltage
(see paragraph 1-79), the network analyzer should
remain phase-locked with sweep speeds of about
35 milliseconds/octave from 0.11 to 18 GHz.

1-79. Frequency-Related Voltage Output

1-80. For fastest swept-frequency measurements,
the signal source should furnish a voltage propor-
tional to output frequency. This voltage enables
the network analyzer to track at its highest rate. A
1V/GHz Frequency Reference voltage is supplied
by the RF plug-in of the 8620A/C Sweep
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Oscillator. The requirements for this voltage are
that it be positive in polarity and in direct pro-
portion (1V/GHz) to the signal source output
frequency.

1-81. ADAPTING HEWLETT-PACKARD
SWEEP OSCILLATORS FOR USE WITH THE
NETWORK ANALYZER.

1-82. 8620A Sweep Oscillator with RF
Plug-in.

1-83. While all 8620 Sweep Oscillators and RF
Plug-in units are fully compatible with the 8410B
for octave sweeps, early versions do not in-
corporate the complete multi-octave sweep
capability. Table 1-7 gives a serial number
breakdown of the 8620A/C Sweep Oscillator and
RF plug-ins that are compatible for 8410B AUTO
mode multi-octave operation. Instruments with
serial prefixes, or numbers, lower than those listed
in Table 1-7 require a service kit and modification.
For Service Note and Modification Kit part
numbers, contact the local Hewlett-Packard Field
Office.

Table 1-7. AUTO Tune/Source Compatibility

HP Instrument Serial
Model Number Prefix or Number

8620C (Mainframe) All

8620A (Mainframe) 1427A01876 and above.
86290A/B All

Other RF plug-ins J 1506A and above.

1-84. An 8620A Sweep Oscillator modified for
compatibility with the 86290A RF plug-in needs an
additional modification for compatibility with the
8410B in AUTO mode operation. This modifica-
tion provides a path for the Stop Sweep signal
from the 8410B, and consists of a jumper between
8620A-J7 (A17) and 8620A-J2 (27). If the jumper
is installed, then grounding 8620A-J2 (27) will stop
the 8620A Sweep Oscillator from sweeping.

1-85. RECOMMENDED TEST EQUIPMENT

1-86. Equipment required for performance
testing, adjustment, and troubleshooting of the
Hewlett-Packard Model 8410B/8411A Network
Analyzer is listed in Table 1-8. Other equipment
may be substituted if it meets or exceeds the critical
specifications listed in the table.
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Table 1-8. Recommended Test Equipment for Performance (Sheet 1 of 3)

for 8410B

Ref. . L Use Recommended
No. Instrument Critical Specifications (Note 1) HP Model
| Sweep Oscillator Frequency Range: 0.11 to 18 GHz P,AT 8620C/86222A
RF Plug-In (0.11 to 2.0 GHz)
8620C/86290A/B
(2 to 18 GHz)
2 Power Meter & Frequency Range: 0.11 to 18 GHz P,AT 432A with 8478B
Thermistor Mount Power Range: +5 to -15 dBm Option 011
Instrument Accuracy: *3% Thermistor Mount
Input Impedance: 50 ohms
Connector: APC-7
3 AC Voltmeter Accuracy: *1% P 400EL
Range: 500 uV to 10 VRMS 400FL
Meter Scale: dB
Input Impedance: 10 megohms
Frequency: 278 kHz
4 Transmission or No substitute may be used AT 8740A
Reflection Test 8741A
Unit 8742A
8743A
8745A
5 Dual Trace Vertical Amplifier: Dual Trace AT 1740A
Oscilloscope Bandwidth: 100 MHz minimum
with 10:1 Horizontal Sweep Rate: 200 ns/cm
probes expanded to 20 ns/cm
Vertical Sensitivity: 5 mV/cm
6 Spectrum Analyzer Frequency Range: 0.11 to 18 GHz T 8565A
Sensitivity: 1 mV/cm
7 Reflectometer No substitute may be used P 8755B/182T
System 11666A
(Swept Amplitude 8750A
Analyzer &
Reflectometer
Bridge)
8 Frequency Counter Frequency Range: 10 Hz to 18 GHz AT 5340A
Accuracy: #0.2%
Display: 4 digits minimum
9 Dual DC Power Outputs: 0 to 40 Vdc AT 6205B
Supply 0-300 mVdc
10 Display Plug-in No substitute may be used P AT 8412A
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Table 1-8. Recommended Test Equipment for Performance (Sheet 2 of 3)

Ref. . . Use Recommended
No. Instrument Critical Specifications (Note 1) HP Model
11 Digital Accuracy: 0.05% AT 3490A
Multimeter Input Impedance: 10 megohms
minimum
Range: to 150V
T
12 DC Electronic Accuracy: *3% of full scale AT 427A
Voltmeter Input Impedance: 10 megohms
minimum
Range: to 100 volts
13 Low Frequency Frequency Range: 200 to 400 kHz AT 3312A
Signal Source
(278 kHz)
14 Power Splitter Frequency Range: 0.11 to 18 GHz P,AT 11667A
15 20 dB Fixed Attenuation: 20 dB nominal AT 8491A/B, Option 20
Attenuator
16 10 dB Fixed Attenuation: 10 dB nominal P,A,T 8492A, Option 10
Attenuator Frequency Range: 0.11 to 18 GHz (Note 2)
(2 required) SWR: 1.35 maximum
Connectors: APC-7
17 Fixed Air Line 50-ohm, 20 cm air line with APC-7 AT 11567A (Note 2)
connectors
18 50-ohm Load 50-ohm termination with APC-7 P,AT 909A
connectors
19 Adapters 50-ohm adapter (APC-7 to male P AT 11525A (Note 2)
type N)
20 Adapter 50-ohm adapter (APC-7 to female PAT 11524A (Note 2)
(2 required) type N)
21 Short 50-ohm short (APC-7 connector) P,AT 11565A (Note 3)
22 50-ohm Feedthru 50-ohm termination A 11048B (with
Connectors: male BNC and female adapter 1250-0831)
subminiature
23 RF Cable 9-inch cable with Type N connectors P,AT 8120-2289
(3 required)
24 RF Cable 24-inch cable withType-N connectors P,AT 8120-2292
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Table 1-8. Recommended Test Equipment for Performance (Sheet 3 of 3)
Ref. . . Use Recommended
No. Instrument Critical Specifications (Note 1) HP Model
25 Source Control No substitute may be used P,AT 8620C
Cable 8120-2208
8620A
08410-60115
26 1 dB Step DC to 18 GHz P,A 8494B
Attenuator Type N Connectors
27 10 dB Step DC to 18 GHz P, A 8495B
Attenuator Type N Connector
28 Adapter Type N Male-Male P, A 1250-0778
29 Adapter Type N Female-Female A 1250-0777
30 Adapter (2) Type N Male to BNC Female A 1250-0780
31 Adapter Sealectro SMC Male-Male A 12500827
32 Adapter Cable (2) 36" Cable SMC Female A 11592-60001
to BNC Male
33 Test Covers for No substitute may be used A 08411-60035
8411A
34 APC-7 Contact No substitute may be used. R 5060-0236
Extractor Tool (Notes 2 and 4)
35 APC-7 Spanner No substitute may be used. R 5060-0237
Wrench (Notes 2 and 4)
36 Open End Wrench Thickness: 3/32” maximum R 8710-0877
9/16” X 1/2” (notes 2 and 4)
37 Burndy Extractor Burndy Part No. Rx20-25 V2 R None
Too!l

SN —

P = Performance; A = Adjustment; T = Troubleshooting; R = Repair.
Part of HP 11587A Accessory Kit.

Furnished with HP 8741A and 8742A.

Part of HP 11591 A APC-7 Connector Tool Kit.
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Installation

SECTION I
INSTALLATION

2-1. INITIAL MECHANICAL INSPECTION

2-2. If external damage to the shipping carton is
evident, ask the carrier’s agent to be present when
the instrument is unpacked. Check the instrument
for external damage such as broken controls or
connectors, and dents or scratches on the panel
surface. If damage is evident, refer to Paragraph
2-5 for recommended claim procedure and
repackaging information. If the shipping carton is
not damaged, check the cushioning material and
note any signs of severe stress as an indication of
rough handling in transit. If the instrument ap-
pears undamaged, check for all supplied ac-
cessories, then perform the electrical check
(paragraph 2-3).

2-3. INITIAL ELECTRICAL INSPECTION

2-4.  Check the electrical performance of the net-
work analyzer as soon as possible after receipt by
performing the Performance Test (Paragraphs 4-12
through 4-18). The Performance Test procedure
compares the electrical performance to the speci-
fications of Table 1-1. This test is also suitable for
incoming quality control inspection. If the net-
work analyzer does not perform within the specifi-
cations when received, refer to Paragraph 2-5 for
recommended claim procedure and Paragraph 2-7
for repackaging information.

2:5. CLAIMS

2-6. If physical damage is evident, or if the in-
strument does not meet specifications when re-
ceived, notify the carrier and the nearest Hewlett-
Packard Sales and Service Office. (See list at rear
of manual.) The Sales and Service Office will ar-
range for repair or replacement without waiting
for settlement of a claim with the carrier.

2-7. REPACKAGING FOR SHIPMENT
2-8. Using Original Packaging

2-9. The same containers and materials used in
factory packaging can be obtained through the
Hewlett-Packard offices listed at the rear of this
manual. If the Model 8410B or Model 8411A is be-
ing returned to Hewlett-Packard for servicing, at-

tach a tag indicating the type of service required,
return address, model number, and full serial
number. Also mark the container FRAGILE to
assure careful handling. In any correspondence,
refer to the instrument by model number and full
serial number.

2-10. Using Other Packaging

2-11. The following general instructions should
be used when repackaging with commercially
available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard service
office or center, attach a tag indicating the type of
service required, the return address, model
number, and full serial number.)

b. Use a strong shipping container. A double-
wall carton made of 350 pound test material is
adequate.

¢. Use enough shock-absorbing material (3-to 4-
inch layer) around all sides of the instrument to
provide firm cushion and prevent movement in-
side the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely, and
mark it FRAGILE to assure careful handling.

e. In any correspondence refer to the instrument
by model number and full serial number.

2-12. PREPARATION FOR USE

2-13. Power Requirements

2-14. The 8410B requires a power source of 100,
120, 220, or 240 volts ac + 5% — 10%, 50 to 60 Hz,
single phase. Power output should be capable of
85 watts when the 8413A Phase-Gain Indicator
plug-in is installed, and 105 watts when a CRT
display plug-in is installed (8412A rectangular
display or 8414A Polar display).

2-1
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2-15. Line Voltage Selection

2-16. Figure 2-1 provides instructions for line
voltage and fuse selection. A set of fuses is sup-
plied with the instrument.

CAUTION

To prevent damage to the instru-
ment, make the line voltage selec-
tion before connecting line-power.

2-17. Power Cable

2-18. To protect operating personnel, the
National Electrical Manufacturers’ Association
(NEMA) recommends that instrument panels and
cabinets be grounded. Accordingly, the Model
8410B is equipped with a three-conductor power
cable which, when plugged into an appropriate
receptacle, grounds panel and cabinet. The offset
pin of the three-prong connector is the grounding
pin. (See Table 2-1.)

2-19. When operating the Model 8410B from a
two-contact outlet, the protecting feature may be
preserved by using a three-prong to two-prong
adapter (HP Stock No. 1251-0048) and connecting
the green wire of the adapter to ground.

Model 8410B/8411A

2-20. Bench Operation

2-21. The Model 8410B cabinet has plastic feet
and a foldaway tilt stand for convenience in bench
operation. The stand inclines the instrument
enough to make the panel features easy to see. The
plastic feet provide clearance for air circulation
and make the Model 8410B self-aligning when
stacked on other Hewlett-Packard full rack-width
modular instruments.

2-22. Rack Mounting

2-23. Preparation for rack-mounting is il-
lustrated in Figure 2-2. All necessary hardware is
contained in the available rack-mounting kit (HP
Stock No. 5060-8741). This rack-mounting kit is
supplied with Option 908 instruments.

2-24. Connecting the Model 8411A

2-25. To connect the Model 8411A to the Model
8410B:

a. Set the Model 8410B LINE to off (push-
button not lighted).

b. Hold the Model 8411A cable connector so
that the head of the screw in the connector body
enters the slot in the top of the Model 8410B
INPUT connector and push the connectors firmly
together.

c. Tighten the coupling ring securely.

RECEPTACLE FOR PRIMARY POWER CORD

PC SELECTOR BOARD SHOWN POSITIONED
FOR 115/120 VAC POWER LINE.

SELECTION OF OPERATING VOLTAGE

1. Slide open power module cover door and
push FUSE PULL lever to left to remove
fuse.

2. Pull out voltage-selector PC board. Position
PC board so that voltage nearest actual
line voltage level will appear in module
window. Push board back into its slot.

3. Push FUSE PULL lever into its normal
right-hand position.

4. Check fuse to make sure it is of correct
rating and type for input AC line voltage.
Fuse ratings for different line voltages
are indicated below power module.

5. Insert correct fuse in fuseholder.

2. Figure 2-1. Line Voltage Selection
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Table 2-1. AC Power Cables Available
1 1
Cable C Cable
HP Part D Plug Length Cable For Use
Plug Type ** | Number Description cm (inches) Color In Country
250V T
L 4. 8120-1351( O Straight*BS1363A 229 (90) Mint Gray United Kingdom,
L "~ 8120-1703| 6 | 90° 229 (90) Mint Gray Cyprus, Nigeria,
N Rhodesia,
Singapore ,
So. Africa, India
- | |
250V 8120-1369 | 0 | Straight*NZSS198/ 201 (79) Gray Australia ,
8120-0696 ASC112 221 (87) Gray New Zealand
4 90°
250V 81201689 | 7 | Straight*CEE7-Y11 201 (79) Mint Gray East and West
8120-1692| 2 | 90° 201 (79) Mint Gray Europe, Saudi
Arabia, Egypt
(unpolarized in
many nations)
125V 8120-1348| 5 | Straight*NEMAS-15P | 203 (80) Black United States,
8120-1398| 5 90° 203 (80) Black Canada,
8120-1754| 7 | Straight*NEMAS-15P 91 (36) Black Japan (100 or
1 200V),
8120-1378] 1 Strgight*NEMAS-lSP 203 (80) Jade Gray Mexico,
8120-1521| 6 90° 203 (80) Jade Gray Philippines,
8120-1676| 2 | Straight*NEMAS-15P 91 (36) Jade Gray Taiwan
8120-2104} 3 Straight*SEV1011 201 (79) Gray Switzerland
1959-24507
Type 12
250V 8120-0698| 6 Straight *NEMAG6-15P
E
250v 8120-1860| 6 Straight *CEE22-VI
E
1

Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part

Number for complete cable including plug.

E = Earth Ground, L = Line; N = Neutral

2-3
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TILT STAND
NOTE @ HP 1490-0030
*PART OF RACK-MOUNTING KIT (Option 908) |

HP 5060-8741 :

*FILLER STRIP
HP 5040-6676

PLASTIC FOOT
HP 5060-0767

'\
%/‘ »
@ o
e
14 |
2 s
P N
*RACK-MOUNTING
FLANGE
\ HP 5020-7623(LH)
INSTRUCTIONS
1. REMOVE TILT STAND, PLASTIC FEET,
AND TRIM STRIPS.

A 2. ATTACH FILLER STRIP AND RACK
RACK-MOUNTING
(T/{gﬂg;?/'EPBACK) | FLANGE MOUNTING FLANGES, KEEPING LARGE
HP 5000-0052 h HP 5020-7624(RH) NOTCH ON FLANGES TO INSTRUMENT
*RETAINING SCREWS BOTTOM.
8-32 X 7/16 IN.
HP 2510-0038

Figure 2-2. Rack-Mounting Kit Installation
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2-26. INSTALLING A DISPLAY UNIT.
2-27. Toinstall a plug-in display unit:

a. Set Model 8410B LINE switch to off
(pushbutton not lighted).

b. Press down on the extractor-retainer lever
latch and swing the lever outward to its mechanical
stop.

c. Rest the rear feet of the display unit on the
bottom of the plug-in compartment, then slide the
plug-in toward the back of the compartment until
the extractor-retainer lever starts to move.

d. Pivot the extractor-retainer lever back to its
closed and latched position. All necessary elec-
trical connections between the display unit and
Model 8410B are made automatically.

2-:28. CARE OF INPUT CONNECTORS

2-29. REF signals are coupled into the Model
8411A through 50-ohm, 7-mm APC-7 coaxial con-
nectors. These connectors should be handled with
particular care for two main reasons: (1) continui-
ty through APC-7 connectors is obtained by end-
to-end contact of the inner and outer conductors;
consequently, the electrical performance of the
connector is largely dependent upon the condition
of these exposed surfaces, and (2) the critical con-
tacting surfaces are directly attached to the vital
frequency converter units inside the Model 8411A
and are not separately replaceable.

2-30. Important recommendations for the handl-
ing and care of the input connectors are given in
Figure 2-3. The part of an input connector that is
most likely to be damaged is the inner conductor
contact. Since it protrudes slightly beyond the
plane of electrical contact, any wiping action of
one connector across the other can damage the
contact enough to cause a discontinuity. The risk
of this kind of damage can be minimized by always
having the coupling sleeves on the Model 8411A
connectors fully extended.

2-31. Contact Replacement

2-32. Replacement inner conductor contacts are
available from Hewlett-Packard (Stock Number
1250-0907), and from Amphenol RF Division,
Danbury, Connecticut (Part Number 131-129).

2-33, The following important precautions apply
to the replacement of inner conductor contacts:

Installation
a. Do not apply more than slight inward
pressure to the inner conductor.

b. Do not apply ANY twisting force to the inner
conductor.

¢. Do not attempt to repair contacts.

d. Do not re-use contacts.

CAUTION

Inward pressure or twisting force
applied to the inner conductor can
render the Model 8411A inoperative.

2-34. Because of the above considerations, con-
tact removal should not be attempted with ordin-
ary hand tools. Only the Hewlett-Packard self-
positioning, hypodermic-action contact extractor
tool (Stock No. 5060-0236) should be used. This
tool exerts no appreciable inward pressure and no
twisting force on the inner conductor. Instructions
for removing contacts are supplied with the tool.

2-35. No tool is required for installing a replace-
ment contact. Insert the contact gently by hand,
applying only enough inward pressure to snap it
into place. Then check for proper installation by
inspecting the contact for even spacing of its four
segments. Also, test for normal spring action by
applying light inward pressure against the end of
the contact with a pencil eraser. As the pressure is
released the spring action of the contact should
cause it to move outward. If not, the contact is
defective and should be replaced.

2-36. Coupling Mechanisms

2-37. The coupling mechanism includes the
coupling nut and the two-piece coupling sleeve
assembly shown in Figure 2-3. Both of these parts
can be replaced without access to the inside of the
Model 8411A, and without disturbing either of the
conductors. A special spanner wrench, HP Stock
Number 5060-0237, is required. This wrench is in-
cluded in Accessory Kit 11587A and APC-7 Con-
nector Tool Kit 11591A.

2-38. Toremove a coupling mechanism:

a. Fully extend the coupling sleeve to provide a
guide for the spanner wrench,

2-5
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1.

1.

COUPLING SLEEVE

INNER CONDUCTOR

OUTER CONDUCTOR
N
N N
7&\71\ T
- (L L2

I

/ __CAUTION _
Do not twist inner con-
ductor. Any rotation can
disable sampler.
/ INNER CONDUCTOR
CONTACT
i :'.]_;:

-~

TR
S T

SUPPORT BEAD

COUPLING NUT

Use
To Connect:

On one connector, retract the coupling sleeve
by turning the coupling nut counterclockwise
until the sleeve and nut disengage.

On the other connector, fully extend the
coupling sleeve by turning the coupling nut
clockwise. To engage coupling sleeve and
coupling nut when the sleeve is fully retracted,
press back lightly on the nut while turning it
clockwise.

Push the connectors firmly together, and
thread the coupling nut of the connector with
retracted sleeve over the extended sleeve. Leave
the other coupling nut in the original position;
closing the gap between coupling nuts tends to
loosen the electrical connection.

To Disconnect:

Loosen the coupling nut of the connector
showing the wider gold band.

BAND

2.

1.

IMPORTANT: Part the connectors carefully
to prevent striking the inner conductor
contact.

CARE

Keep contacting surfaces smooth and clean.
Irregularities and foreign particles can degrade
electrical performance.

COUPLING SLEEVE

CONTACTING
SURFACES

Protect the contacting surfaces when the
connector is not in use by leaving the coupling
sleeve extended.

Use lintless material and/or firm-bristled
brush such as toothbrush for cleaning. If a
cleaning fluid is needed use isopropyl alcohol.
IMPORTANT: Do not use aromatic or
chlorinated hydrocarbons, esters, ethers,
terpenes, higher alcohols, ketones, or ether-
alcohols such as benzene, toluene, turpentine,
dioxanne, gasoline, cellosolve acetate, or car-
bon tetrachloride. Expose the connector parts
to the cleaning fluid and its vapors as briefly as
possible.

26

Figure 2-3. APC-7 Connectors
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b. Align the wrench so both pegs engage the
holes in the end of the coupling sleeve assembly.

c. Pressing the wrench firmly against the con-
nector, unscrew the sleeve assembly by turning the
wrench counterclockwise.

2-39. When installing a coupling mechanism, set
the coupling nut in place on the connector first,
then thread on the coupling sleeve assembly and
tighten it firmly with the spanner wrench. (Exten-
ding the coupling sleeve helps to keep the spanner
in position during the final tightening.

2-40. POWER SWITCH LAMP
REPLACEMENT

2-41. The lamp housed in the POWER switch
pushbutton indicates that line power is applied to
the Model 8410B. To replace the lamp, pull out the
pushbutton, and remove the lamp. The HP Stock
Number for a replacement lamp is listed under
DS1 in the Table of Replaceable Parts.

2-42. OPERATORS QUICK-CHECK
PROCEDURE

2-43. The following procedure checks the overall

Installation

functional operation of the 8410B and 8411A
system, but does not check calibration.

a. Connect equipment as shown in Figure 2-4.

b. Set signal source for single-frequency
CW operation, any frequency from 110 MHz to
12.4 GHz.

c. Set the 8410B FREQ RANGE switch to a
position that includes the signal source frequency.

d. Set 8410B SWEEP STABILITY control to
CW detent position.

€. Slowly increase signal source power until the
8410B REF CHANNEL LEVEL meter indicates in
the OPERATE range.

f. Set TEST CHANNEL GAIN for a convenient
TEST CHAN indication on the 8412A display.

g. Set 8412A MODE switch to PHASE and
DEG/DIV switch to 90. Adjust the PHASE VER-
NIER control. The dot on the CRT should be
stable and move smoothly in a vertical direction.

2-7
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OQUTPUT

Installation
SOURCE
CONTROL
NEGATIVE BLANKING
Ki _
006 | e 2
ouTPUT SWP IN
OSCILLATOR {[ W/GHz w 1

RF PLUG-IN

NETWORK

ANALYZER

FREQ
REF

DISPLAY

PLUG-IN

TRANSMISSION
REFLECTION
TESTUNIT

HARMONIC
FREQUENCY
CONVERTER

Figure 2-4. Test Setup for Operators Quick Check
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Operation

SECTION Il
OPERATION

3-1. INSTRUCTIONS FOR MAKING
MEASUREMENTS

3-2.  Step-by-step instructions for making basic
transmission and reflection measurements with the
8410B/8411A are found in Application Note
AN 117-1 included with your instrument. Addi-
tional copies may be obtained from your nearest
Hewlett-Packard Office.

3-3. A typical test setup for multioctave mea-
surements is shown in Figure 3-3. This test setup

uses an 8620C/86222A for the 0.11 to 2 GHz range
and an 8620C/86290A/B for the 2 to 18 GHz
range.

3-4. DESCRIPTIONS OF PANEL FEATURES

3-5. Front and rear panel controls, connectors,
and indicators are described in Figures 3-1 and 3-2.
In these figures the numbers on the illustrations
match the description numbers.

3-1
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©

AN N\ 1 —
\ 84108 NETWONK ANALYZER \
\ wEwLeTT- ncnui
\ FREQ RANGE (GH1) F CHANNEL AMPL PHASE
sweep sTARILITY LEVEL INIER VERIER

3

AMPLITUDE
TEAT CHANNEL BAINIOB]

(B O

2
1

AN
N
-
\\

1. TEST. Test channel input. Impedance 50
ohms. Frequency range: 0.11 - 12.4 GHz
(Option 018: 0.11 to 18 GHz). Input power:
— 10 dBm maximum, not to exceed reference
channel power by more than 20 dB.
Dynamic range: at least 60 dB. Admits fre-
quency to which reference channel is tuned.
Connector is precision APC-7. 2

2. REFERENCE. Reference channel input.

Impedance: 50 ohms. Frequency range: 0.11

e Maximum input 50

(damage level).

power:

(damage level).

- 12.4 GHz (Option 018:0.11 to 18 GHz). In-
ternal auto-tuning tunes and tracks
REFERENCE and TEST channel inputs to
the frequency of the REFERENCE input.
Required input levels lie in a range between
—18and —35dBm1o 12.4 GHz and — 18 10
—25dBm from 12.4 1o 18 GHz (tor Option
018). Input power is in this range when the
REF CHANNEL [L.LEVEL meter indicates in
the OPERATE region. Connector is preci-
sion APC-7.1

CAUTION

8411A INPUT

mw e Static Discharge: Static charge on
cables being connected to the input

can damage the Model 8411A.

e Maximum dc on RF line: =3 volts

e Do not twist the APC-7 inner conductor.

Figure 3-1. Front Panel Features (Sheet 1 of 2)




to the l o’clock position.

plug-in display units.

! See Paragraph 2-28 for important instructions and information on the use and care of APC-7 connectors.

2Protect critical contacting surfaces by leaving the coupling sleeve extended when connectors are not in use.

Model 8410B/8411A Operation
. INPUT. 8410B connector mates with 7. REF CHANNEL LEVEL. Meter
8411A Harmonic Frequency Converter indicates amplitude of signal applied to
cable. Model 8411A reference channel input.
Pointer should be in OPERATE region for
all phase and magnitude measurements.
. POWER. Combination line power switch Because the meter averages in RF power
and power indicator. Pushbutton glows during the automatic relocking cycle and
when instrument is on. Pushbutton retainer sweeper retrace, the meter level should be
pulls out for lamp replacement (Paragraph set with a slow sweep rate.
2-40).
FREQ RANGE (GHz). Automatic or 8. AMPLITUDE VERNIER. Uncalibrated
manual frequency range selection control. test channel gain vernier with at least 2 dB
In AUTO position, the 8410B monitors the continuous range. Gain increases with
source through the Source Interconnect clockwise rotation.
Cable and automatically selects the proper
frequency range. Particular frequency
ranges can be selected. Selected range must 9. PHASE VERNIER. Continuous control
include the frequency (or frequencies) at for changing relative phase of reference and
which measurements are to be made. The test channel signals. Range is at least 90°,
dial is marked to indicate that an 8411A uncalibrated.
Option 018 is required for frequency ranges
above 12.4 GHz.
10. AMPLITUDE. Precision 69 dB test
. . channel gain control. Left hand control has
SWEEP STABILITY. Fme. tuning 0 to 60 dB range in 10-db steps. Right hand
control. Adjusts for best automatic tuning. control has 0 to 9 dB range in 1-dB steps.
A CW detent at the fully counterclockwise
position gives best auto-tuning for single
frequency CW-mode operation. For swept
measurements, this control is typically set 11.Pivoting lever installs, retains, and extracts

Figure 3-1. Front Panel Features (Sheet 2 of 2)
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o/dé 00 b

Power Line Module and Fuse.
Allows selection of 100, 120, 220 or 240
Vac Operation. To change power selection,
power cable must be disconnected from
rear of instrument. This allows plastic
window covering fuse compartment to slide
to one side, exposing fuse. To either change
fuses or power selection,
pull outward on lever in fuse compartment.

FREQ REF INPUT. Accepts a voltage
proportional to reference channel input
frequency (1 V/GHz). Voltage is used in
AUTO mode operation. FREQ REF
INPUT is supplied by the RF section of the
8620C Sweep Oscillator.

SOURCE CONTROL. For use when
operated with the 8620C Sweep Oscillator.
Connector is used with Source Control
cable to provide interconnection of Stop
Sweep and External Trigger between 8410B
and 8620C Sweep Oscillator to allow multi-
octave sweeps.

SWP REF INPUT. SWP REF INPUT is
not used with the 8620A/C Sweep
Oscillator. Accepts a voltage proportional
to reference channel input frequency for
single octave sweeps. Voltage enables auto-
tuning to track fast sweeping input
frequencies. Nominal 0 to +40 volts per
octave from 20K ohms +20% source
impedance required. The lower voltage

10.

must coincide with the lowest input
frequency. HP 690 and 8690 Sweep
Oscillators  furnish  suitable reference
voltages.

TEST CHAN OUT. 278 kHz sine wave.
Amplitude depends upon the amplitude of
the test channel RF input and the settings
of the front-panel TEST CHANNEL
GAIN (dB) and AMPL VERNIER
controls. Amplitude range is 0 to about 10
volts p-p.

REF CHAN OUT. 278 kHz sine wave
with amplitude fixed at about 2 volts p-p
nominal when REF CHANNEL LEVEL
meter reads in the OPERATE region.

TEST PHASE. 278 kHz sine wave with
amplitude fixed at about 0.22 volts p-p.
Signal is in phase with test channel input.

BLANK. Provides a —2 to —4 volt
blanking signal when the 8410B is not
phase locked. This blanking signal may be
used with an auxiliary display unit.

AIR INTAKE FILTER. Clean regularly.

Do not obstruct airflow.

SERIAL NUMBER PLATE. Eight digit
serial number should be included in any
correspondence concerning the Model
8410B.

'Swept frequency measurements can be made over somewhat wider frequency ranges than indicated by the
FREQ RANGE (GHz) selector provided the sweep reference voltages cover the required ranges.

34

Figure 3-2. Model 8410B Rear Panel Features
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SOURCE
CONTROL
NEGATIVE BLANKING
Sounce BLANKING Z-AXIS Z-AXIS
aomwire | sweep
OSCILLATOR { ¥ wiGH
OUTPUT
. NETWORK
MR | RF PLUG- IN ANALYZER
) FREQ
REF DISPLAY
SWEEP RF J PLUG-IN
N
4

HARMONIC

FREQUENCY

CONVERTER

TRANSMISSION-
REFLECTION . .
TEST UNIT = - =
JM

Figure 3-3. Typical Test Setup for Multioctave Measurements
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section provides instructions for check-
ing calibration and performance of the 8410B Net-
work Analyzer and 8411A Harmonic Frequency
Converter.

CAUTION

STATIC DISCHARGE. The sampling
diodes in the 8411A may be damaged by a
discharge of static electricity. Momentarily
ground and short connectors prior to
making connection to 8411A input
connectors.

MAXIMUM RF POWER. Maximum RF in-
put at 8411A before damage occurs is 50
mW. RF levels above — 10 dBm in the test
channel and — 18 dBm in the reference
channel will cause distortion in the 8411A
preamplifiers.

MAGNETIC FIELDS. When using an
8412A or 8414A Display plug-in, do not
place the 8410B near a sweep generator
containing a BWO which has an unshield-
ed permanent magnet or the CRT will be
permanently magnetized, causing poor
focus. Separate 8412A or 8414A from any
magnetic source by a distance of at least
two feet.

43. LINEVOLTAGE REQUIREMENTS.

4-4. During the performance test, the network
analyzer must be connected to a source of power
which is 50 to 60 Hz and 100, 120, 220, or 240
VAC +5-10%. If source power is not within

tolerance, the network analyzer should be con-
nected through a variable auto transformer to the
ac power source. The line voltage at the input of
the 8410B should then be adjusted to 115 or 230
Vac +5—10%.

4-5. PERFORMANCE TEST PROCEDURES

4-6. PURPOSE

4-7. The procedure in paragraphs 4-12 through
4-18 check the 8410B and 8411A performance.
This procedure may be used during incoming
inspection, periodic evaluation, or after repair or
alignment. The tests can be performed without
access to the instrument interior. The
specifications of Table 1-1 are the calibration
standards.

4-8. Table 4-1 is a performance test record. This
may be used during the test to record the test
values obtained. This provides a permanent record
of the test values for use at a later time during
performance testing or periodic evaluation.

4-9. If the 8410B/8411A system fails to meet any
of the calibration tests, and a circuit malfunction
is not suspected, proceed to the appropriate ad-
justment procedure in Section V. If a circuit mal-
function is suspected, perform troubleshooting
procedures in Section VIII.

4-10. TEST EQUIPMENT REQUIRED

4-11. The test instruments and accessories re-
quired to make the performance test are listed in
Table 1-8. Test instruments other than the ones
listed can be used, provided their performance
equals or exceeds the Critical Specifications listed.

4-1
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PERFORMANCE TESTS

4-12. AUTOMATIC TUNING TEST
SPECIFICATION TESTED

Automatic Tuning

TEST DESCRIPTION

Sets up initial test conditions and checks for phase lock of the system.

TEST SETUP

Z.AXIS
SWEEP IN
( NETWORK
ANALYZER 1 BLANKING

FREQ REF

SOURCE = |
SOURCES SWEEP RF CONTROL
coNTROL| out
OUTPUT \. J
HARMONIC

FREQUENCY

APC.7 TO CONVERTER
TYPEN
ADAPTERS

ER

SPLITTER

SWEEP RF
OSCILLATOR ~ PLUG-IN

NEGATIVE
BLANKING,

* EEererere——
[

DISPLAY
PLUG-IN

__ FREQ REF

TEST

RF
CABLES

10 dB ATTENUATOR

TEST EQUIPMENT: Items 1, 10, 14, 16, 20, 23, 25, Table 1-8.

PROCEDURE

a. Connect equipment as shown in test setup above.

b.  Check that line voltage at input of 8410B is 100, 120, 220, or 240 VAC +5% or —10%, and that the
line-voltage selection card in the power module at the rear of the 8410B corresponds to the line
voltage.

c.  Set signal source for full band sweep operation, any frequency from 110 MHz to 12.4 GHz. (18 GHz
if option 018). Set RF BLANKING to OFF. Set sweep speed to approximately the middle of the fast
range. Use MARKER Sweep when using 86222A/B RF plug-in and set START MARKER to
> 110 MHz.

d.  Set 8410B FREQ RANGE switch to AUTO and TEST CHANNEL GAIN to 20 dB.

e. Adjust signal source POWER LEVEL control for an 8410B REF CHANNEL LEVEL meter
indication in the OPERATE region.

f.  Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 10 kHz.

4-2
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PERFORMANCE TESTS

4-12. AUTOMATIC TUNING TEST (Cont’d)

g Set 8410B SWEEP STABILITY control to a position that gives a continuous amplitude trace on
8412A display. A typical setting is at 1 o’clock position. It may be necessary to reduce sweep rate on
signal source. (Bright dots on the display are band switch points for either the 8410B or the 8620C.) A
typical phase-locked signal trace is shown in Figure 4-1. A signal that is not phase locked is shown in
Figure 4-2.

Figure 4-1. Typical Display of Phase-Locked Figure 4-2. Typical Display of Signal That is
Signal, 0.11 to 2 GHz, or 2 to 18 GHz Not Phase-Locked

4.13. REFERENCE CHANNEL INPUT POWER RANGE TEST
SPECIFICATION TESTED

REFERENCE CHANNEL INPUT POWER RANGE: Variation between — 18 and — 35 dBm, 0.11 to
12.4 GHz, and between —18 and —25 dBm, 12.4 to 18 GHz (Option 018), causes <1.5 dB amplitude
and < 4° phase change at output.

TEST DESCRIPTION

The AGC circuit is checked for correct operation between at least — 18 dBm and — 35 dBm range, 0.11 to
12.4 GHz, and between — 18 and —25 dBm, 12.4 to 18 GHz (Option 018). This is done by changing RF in-
put power levels to the two operating extremes of the AGC circuit and still maintaining constant reference
channel output.

Phase and amplitude are then monitored through the specified AGC range to determine that they remain
within specifications through the entire range.

4.3
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PERFORMANCE TESTS

4-13.

REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d)

TEST SETUP

SWEEP RF

OSCILLATOR  PLUG-IN NETWORK DISPLAY
ANALYZER PLUG-IN
NEGATIVE
- BLANKING BLANKING,
XIS 2.AXIS, (
QIII’INl
POWER METER
Y
VARIABLE ¢« ®
ATTENUATORS 00_ ;
2 e HARMONIC
FREQUENCY
MALE T6 MALE arcaTo THERMN:(S’J:; CONVERTER
ADAPTER
POWER ADAPTERS ; rest

TEST EQUIPMENT: Items 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Table 1-8.

PROCEDURE

a.

Change equipment test setup as above with 8411A REF port connected to cable from power splitter.
Set signal source to CW mode and frequency to 2 GHz. Set 8410B SWEEP STABILITY control to
CW detent position and FREQ RANGE control to include 2 GHz. Preset 1 dB step attenuator to 0
and 10 dB step attenuator to 10.

Check for phase-locked condition in the 8410B as follows:

(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal
source POWER LEVEL control and 10 dB step attenuator to obtain OPERATE indication on meter.

(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER
control. The dot on the CRT should be stable and move smoothly in a vertical direction. Return
8412A MODE switch to AMPL (Amplitude).

Set 8412A Display MODE to AMPL and dB/DIV to 1.0 dB. Set 8410B TEST CHANNEL GAIN to
20 dB and set CRT dot to center horizontal line with AMPLITUDE VERNIER. Increase power from
signal source until 8412A indication starts to increase (> 0.5 dB). This indicates that the upper limit of
the AGC range is reached.

Disconnect 8411A REFERENCE Port from cable to power splitter and connect power meter
thermistor mount to this cable. Power meter indication must be > — 18 dBm. Note and record power
meter indication.
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PERFORMANCE TESTS

4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d)

€.

g

Set signal source to 12.4 GHz and set 8410B FREQ RANGE control to include 12.4 GHz. Set
POWER LEVEL control of signal source for a power meter indication of — 18 dBm.

Disconnect power meter thermistor mount and reconnect 8411A REFERENCE port to the cable from
the power splitter. Set CRT dot to center horizontal line with AMPLITUDE VERNIER control.
Reduce RF input power by inserting attenuation with the variable attenuators until 8412A indication
starts to decrease (>1 dB). This indicates that the lower limit of the AGC range is reached. The
amount of attenuation inserted should be > 17 dB. This, when added to the — 18 dBm reference that
was set in step ‘‘e’’ will give the lower AGC limit of > —35 dBm. With normal AGC action, the
8412A display indication should stay constant between at least the — 18 to — 35 dBm range.

Note the limits of the AGC range.

Proceed to step *‘j°’ if 8411A does not contain option 018.

OPTION 018 ONLY (12.4 to 18 GHz Range)

h.

Disconnect 8411 A REFERENCE port from cable to power splitter and connect thermistor mount to
this cable. Set signal source to 18 GHz and set 8410B FREQ RANGE control to include 18 GHz. Set
POWER LEVEL control of signal source for a power meter indication of — 18 dBm.

Disconnect power meter thermistor mount and reconnect 8411A REFERENCE port to the cable from
the power splitter. Set CRT dot to center horizontal line with AMPLITUDE VERNIER control.
Reduce RF input power by inserting attenuation with the variable attenuators until 8412A indication
starts to decrease (>1 dB). This indicates that the lower limit of the AGC range is reached. The
amount of attenuation inserted should be =7 dB. This, when added to the — 18 dBm reference that
was set in step “‘h’’ will give the lower AGC limit of < —25 dBm. With normal AGC action, the
8412A display indication should stay constant between at least the — 18 to —25 dBm range. Note the
limits of the AGC range.

Set signal source to 12.4 GHz and set 8410B FREQ RANGE control to include 12.4 GHz. Disconnect
8411A REFERENCE port from cable to power splitter and connect power meter thermistor mount to
this cable. Set output level of signal source for a — 18 dBm indication on power meter. Disconnect
power meter thermistor mount and reconnect the 8411A REFERENCE port to the cable from the
power splitter.

Set 8412A Display MODE switch to DUAL, dB/DIV to 1.0, DEG/DIV to 1.0 and BW to 0.1 KHz.
With 8410B AMPLITUDE VERNIER control, position amplitude trace dot on center horizontal line
and with PHASE VERNIER control, position phase trace dot one major line below the center
horizontal line on CRT.

While observing the 8412A Display, increase the variable attenuator by 17 dB. This is the specified
AGCrange of —18 to —35 dBm. The difference between the maximum and minimum amplitude and
phase indications should not be greater than 1.5 dB or 4 degrees over the 17 dB range.

OPTION 018 ONLY (12.4to 18 GHz Range)

m. Set signal source to 18 GHz and set 8410B FREQ RANGE control to include 18 GHz. Disconnect

8411A REFERENCE port from cable to power splitter and connect power meter thermistor mount to
this cable. Set POWER LEVEL control of signal source for a — 18 dBm indication on power meter.
Disconnect power meter thermistor mount and reconnect the 8411A REFERENCE port to the cable
from the power splitter.
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PERFORMANCE TESTS

4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d)

n. Set 8412A Display MODE switch to DUAL, dB/DIV to 1.0, DEG/DIV to 1.0, and BW to 0.1 KHz.
With 8410B AMPLITUDE VERNIER control, position amplitude trace dot on center horizontal line
and with PHASE VERNIER control, position phase trace dot one major line below the center
horizontal line on CRT.

o. While observing the 8412A Display, increase the variable attenuator by 7 dB. This is the specified
AGC range of —18to —25 dBm. The difference between the maximum and minimum amplitude and
phase indications should not be greater than 1.5 dB or 4 degrees over the 7 dB range.

4-14. AMPLITUDE RANGE AND ACCURACY TEST

SPECIFICATION TESTED

AMPLITUDE RANGE: 69 dB total in 10- and 1-dB steps; vernier provides continuous adjustment over at
least 2 dB.

AMPLITUDE ACCURACY: +0.1 dB per 10-dB step, not to exceed +0.2 dB cumulative; +0.05 dB per
1-dB step, not to exceed +0.1 dB cumulative.

TEST DESCRIPTION

The TEST CHANNEL GAIN attenuators are tested for accuracy and the AMPL VERNIER control opera-
tion is checked. This is done by feeding a constant RF signal through the test channel and monitoring the
278-kHz signal on an ac voltmeter. The attenuators are set at each position and the resultant change in
signal level is read on the ac voltmeter.

TEST SETUP
SWEEP RF

OSCILLATOR  PLUG-IN NETWORK DISPLAY

ANALYZER PLUG-IN

— NEGATIVE

g BLANKING BLANKING,
- ZAXIS Z.AXIS,
o || owe
AN TEST CHAN QUT
AC VOLTMETER
—
/,R
HARMONIC 0
FREQUENCY .
APC7TO CONVERTER INPUT
TYPEN
POWER ADAPTERS
SPLITTER

10 dB ATTENUATOR
TEST EQUIPMENT: Items 1, 3, 10, 14, 16, 20, 23, Table 1-8
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PERFORMANCE TESTS

4.14. AMPLITUDE RANGE AND ACCURACY TEST (Cont’d)
PROCEDURE

a. Change equipment test setup as shown above. Set signal source to CW mode and frequency to any
CW frequency in 0.11 to 12.4 GHz range (18 GHz if option 018). Set 8410B SWEEP STABILITY
control to CW detent position and FREQ RANGE control to include frequency of signal source.

b.  Check for phase-locked condition in the 8410B as follows:

(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal
source POWER LEVEL control to obtain an OPERATE indication on meter.

(2) Set 8412 MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER
control. The dot on the CRT should be stable and move smoothly in a vertical direction.

¢.  Set 8410B TEST CHANNEL GAIN 10 dB/step control to 0 dB.

d. Set ac voltmeter to —50 dB range and adjust 8410B AMPLITUDE VERNIER control and TEST
CHANNEL GAIN 1 dB/step control for zero dB indication on — 50 dB range of ac voltmeter.

e. Increase Model 8410B TEST CHANNEL GAIN in 10-dB steps and check accuracy as indicated
below.

Mode! 8410B TEST

CHANNEL GAIN AC Voltmeter AC Voltmeter

Tens Control Setting Range Setting Indication
10dB —40dB 0(+0.1)dB <+ voltmeter error
20dB —30dB 0(x0.2) dB + voltmeter error
30dB —20dB 0(+£0.2) dB + voltmeter error
40dB —10dB 0(x0.2) dB + voltmeter error
50 dB 0dB 0(+£0.2) dB + voltmeter error
60 dB +10dB 0(£0.2) dB + voltmeter error

f.  Set ac voltmeter to —30 dB range, set 8410B TEST CHANNEL GAIN 10 dB/ step control to 20 dB,
and set 1 dB/step control to zero dB. Adjust AMPL VERNIER control for a scale reference on AC
Voltmeter at zero or any one-dB scale division.

8. Increase 8410B TEST CHANNEL GAIN 1 dB/step control in 1-dB steps; ac voltmeter indications
should increase in corresponding 1-dB steps. If necessary, change ac voltmeter range to a higher or
lower scale. Each meter indication must be within +0.1 dB of a 1-dB major scale division on the
meter, + the tolerance of the voltmeter.

h. Using the ac voltmeter, check AMPL VERNIER range. It should be at least 2 dB.
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PERFORMANCE TESTS

4.15. TEST CHANNEL NOISE TEST
SPECIFICATION TESTED

TEST CHANNEL NOISE: < —75dBm, 0.11t012.4 GHz;
< —68 dBm, 12.4t0 18 GHz (OPTION 018)

TEST DESCRIPTION

A —30dBm signal at the TEST input of the 8411A is used to set a reference at the Display Plug-in. The RF
input signal is removed from the 8411A TEST input and the TEST input is terminated, leaving only TEST
CHANNEL noise to be measured at the display plug-in. Noise level of —75 dBm is 45 dB lower than the
—30 dBm reference level. 40 dB of gain is added in the TEST CHANNEL GAIN control and —5 dB from
zero reference is indicated on the 8412A Display plug-in totaling 45 dB.

FOR OPTION 018 ONLY (12.4to 18 GHz RANGE)

A —25 dBm signal at the TEST input of the 8411A is used to set a reference at the Display Plug-in. The RF
input signal is removed from the 8411A TEST input and the TEST input is terminated, leaving only TEST
CHANNEL noise to be measured at the display plug-in. Noise level of —68 dBm is 43 dB lower than the
—25 dBm reference level. 40 dB of gain is added in the TEST CHANNEL GAIN control and —3 dB from
zero reference is indicated on the 8412A Display plug-in totaling 43 dB.

TEST SETUP
2.AXIS
SWEEP IN
-
NETWORK
ANALYZER 1 BLANKING
SWEEP RF -
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PLUG-IN

0SCILLATOR
sz ' DISPLAY
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e —
[—————————

FREQ REF FREQ REF

00— = —OQ9| ¢ °° SOURCE L.

SOURCE SWEEP RF CONTROL
oonmmt ourl POWER METER

OUTPUT J

ERA NI

THERMISTOR
MOUNT

4
—— HARMONIC

/' -
RF CABLE AL TALE { soomm FREQUENCY
ADAPTER APC7TO | _yoAD CONVERTER
1=,
4

Y
\

TEST

RF
VARIABLE CABLES
ATTENUATOR

10 dB ATTENUATOR

TEST EQUIPMENT: Items 1, 2, 10, 14, 16, 18, 20, 23, 25, 27, 28, Table 1-8.
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PERFORMANCE TESTS

4.15. TEST CHANNEL NOISE TEST (Cont’d)
PROCEDURE

a. Change equipment test setup as shown above with Power meter thermistor mount connected to 10 dB
attenuator from power splitter. Set signal source to CW Mode and frequency to 12.4 GHz.

b. Adjust 10 dB step attenuator and POWER LEVEL control of Sweep Oscillator for a —30 dBm
indication on power meter. Disconnect thermistor mount and connect 8411A TEST port to 10 dB at-
tenuator from power splitter.

c. Set 8410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to include
12.4 GHz. Check that REF CHANNEL LEVEL meter indicates in the OPERATE range.

d. Check for phase-locked condition in the 8410B as follows:
Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER
control. The dot on the CRT should be stable and move smoothly in a vertical direction.

¢. Set8410B TEST CHANNEL GAIN controls to 20 dB.

f. Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 0.1 KHz. Adjust 8410B
y AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on
center horizontal line of 8412 display.

“g. Disconnect 10-dB attenuator from 8411A TEST channel input and connect 50-ohm termination to
: 8411A TEST input.

h. Increase 8410B TEST CHANNEL GAIN control by 40 dB. The 8412A should indicate in the negative
direction at least —5 dB. (This indicates less than — 75 dBm equivalent input noise.)

OPTION 018 ONLY (12.4 to 18 GHz RANGE)
i. Change CW frequency of signal source to 18 GHz.

j.  Disconnect 10 dB attenuator from 8411A TEST port and check for —25 dBm signal level at 10 dB
attenuator. If necessary, adjust Sweep Oscillator POWER LEVEL control for —25 dBm indication
on power meter. Reconnect 10 dB attenuator to 8411A TEST port.

k. Set 8410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to include
18 GHz.

l.  Check for phase-locked condition in the 8410B as follows:
(1) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER-
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction.

m. Set 8410B TEST CHANNEL GAIN controls to 20 dB.
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PERFORMANCE TESTS

4-15. TEST CHANNEL NOISE TEST (Cont’d)

n. Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 0.1 kHz. Adjust 8410B
AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on
center horizontal line of 8412A display.

o. Disconnect 10 dB attenuator from 8411A TEST channel input and connect 50-ohm termination to
8411A TEST input.

p. Increase 8410B TEST CHANNEL GAIN control by 40 dB. The 8412A should indicate in the negative
direction at least —3 dB. (This indicates less than — 68 dBm equivalent input noise.)

4-16. TEST CHANNEL DYNAMIC RANGE TEST
SPECIFICATION TESTED

TEST CHANNEL DYNAMIC RANGE: —10to —75dBm, 0.11 to 12.4 GHz;
—10to —68 dBm, 12.4 to 18 GHz (Option 018).

TEST DESCRIPTION

A known signal level of —10 dBm is applied to the 8411A TEST channel RF input. A reference is estab-
lished on the 8412A. This represents the top of the test channel input power range. A variable attenuator is
used to reduce the RF signal at the TEST channel input of the 8411A to > —75 dBm (—68 dBm, 12.4 to
18 GHz for Option 018). The equivalent TEST CHANNEL GAIN is added and the resulting display is
compared to the original reference.

TEST SETUP SWEEP F
OSCILLATOR  PLUG-IN NETWORK DISPLAY
ANALYZER PLUG-IN
_ N NEGATIVE
BLANKING BLANKING,
g ZAXIS Z-AXIS
SWP IN__
POWER METER
TN
° @
. —
o o @

MOUNT

INPUT
THERMISTOR é HARMONIC

FREQUENCY
CONVERTER

VARIABLE
ATTENUATOR

\
| Vm———

POWER

SPLITTER TEST

RF
CABLES
APC.7 TO
TYPE N
ADAPTERS
10 dB ATTENUATOR

TEST EQUIPMENT: Items 1, 2, 10, 14, 16, 20, 23, 24, 27, Table 1-8.
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PERFORMANCE TESTS

4-16. TEST CHANNEL DYNAMIC RANGE TEST (Cont’d)

PROCEDURE

a.

Change equipment test setup as shown above with 8411A TEST port connected to cable from variable
attenuator.

Set signal source to CW mode and Frequency to 12.4 GHz. Set 8410B SWEEP STABILITY control to
CW detent position and FREQ RANGE switch to include 12.4 GHz.

Check for phase-locked condition in the 8410B as follows:

(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal
source POWER LEVEL control to obtain OPERATE indication on meter.

(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER-
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction.
Return 8412A MODE Switch to AMPL (Amplitude).

Disconnect 8411A TEST port from cable to variable attenuator and connect power meter thermistor
mount to this cable.

Set variable attenuator and 8410B TEST CHANNEL GAIN controls to zero dB.

Adjust signal source POWER LEVEL control for — 10 dBm indication on power meter. Signal source
output power should not be adjusted again during the remainder of the test. Disconnect thermistor
mount from cable to variable attenuator and reconnect cable to 8411A TEST port.

Set 8412A MODE Switch to AMPL, BW to 0.1 kHz, and dB/DIV to 10. Adjust 8410B AMPLITUDE
VERNIER and TEST CHANNEL GAIN 1 dB/step controls to place dot on CRT one major division
below center horizontal graticule line.

Set variable attenuator to 70 dB and increase 8410B TEST CHANNEL GAIN by 65 dB. The dot on
the CRT should be below the reference established in step ‘g,

OPTION 018 ONLY (12.4 to 18 GHz RANGE)

i.

j.

Set signal source to CW mode and Frequency to 18 GHz. Set 8410B SWEEP STABILITY control to
CW detent position and FREQ RANGE Switch to include 18 GHz.

Set variable attenuator and 8410B TEST CHANNEL GAIN controls to zero dB.
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PERFORMANCE TESTS

4-16. TEST CHANNEL DYNAMIC RANGE TEST (Cont’d)

k.  Check for phase-locked condition in the 8410B as follows:

(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal
source power output to obtain an OPERATE indication on meter.

(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical direc-
tion. Return 8412A MODE Switch to AMPL (Amplitude).

. Disconnect 8411A TEST port from cable to variable attenuator and connect power meter thermistor
mount to this cable.

m. Adjust signal source POWER LEVEL control for — 10 dBm indication on power meter. Signal source
POWER LEVEL control should not be adjusted again during the remainder of the test. Disconnect
thermistor mount from cable to variable attenuator and reconnect cable to 8411A TEST port.

n. Set 8412A MODE Switch to AMPL, BW to 0.1 KHz, dB/DIV to 10. Adjust 8410B AMPLITUDE
VERNIER and TEST CHANNEL GAIN 1 dB/step controls to place dot on CRT one major division
below center horizontal graticule line.

0. Set variable attenuator to 60 dB and increase 8410B TEST CHANNEL GAIN by 58 dB. The dot on
the CRT should be below the reference established in step “‘n’’.

4-17. CHANNEL ISOLATION TEST
SPECIFICATION TESTED

CHANNEL ISOLATION: >65dB, 0.11 to 6.0 GHz; >60dB, 6.0 to 12.4 GHz; >50dB, 12.4 to 18 GHz
(Option 018).

TEST DESCRIPTION

A reference is established on the 8412A Display. The RF signal to the 8411A test channel is disconnected
and the input is terminated with a 50-ohm load. With the RF signal applied only to the reference channel,
any signal present in the test channel is due to signal leakage between channels. Isolation between channels
is measured by observing the signal level below the reference level established on the 8412A Display.
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PERFORMANCE TESTS

4-17. CHANNEL ISOLATION TEST (Cont’d)

TEST SETUP —
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ANALYZER 1 PLANKING
SWEEP RF
NEGATIVE
BLANKING
Z-AXIS DISPLAY
FREQ REF FREQ REF PLUG-IN
°° SOURCE
SOURCE } SWEEP RF CONTROL
CONTROL ourl POWER METER
J T
>N
O [ ]
o _* @it
THERMISTOR [;
MOUNT
’
- p——— HARMONIC
RF CABLE TYPEN 7 50 OHM FREQUENCY
VADAPTER . apcao { Lo CONVERTER
TYPEN ! &~y
ADAPTERS 7 \
POWER el TEST
R
REF

RF
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EQUIPMENT: Items 1, 2, 10, 14, 18, 20, 23, 25, 27, 28, Table 1-8.
PROCEDURE

a. Change equipment test setup as shown above with the power meter thermistor mount connected to the
cable from the power splitter.

b.  Set signal source for manual sweep in the 2.0 to 6.0 GHz range and set POWER LEVEL control for
— 18 dBm indication on power meter. Set MANUAL sweep control to full counterclockwise position.

¢.  Disconnect thermistor mount from cable and connect cable to 8411A TEST port.

d. Set 8410B FREQ Range to AUTO and SWEEP STABILITY to CW detent position. Set TEST
CHANNEL GAIN control to 20 dB.

e. Check for phase-locked condition in the 8410B as follows:
(1) REF CHANNEL LEVEL meter should indicate at the right edge of the OPERATE range.

(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER-
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction.
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PERFORMANCE TESTS

4-17. CHANNEL ISOLATION TEST (Cont’d)

f.  Set 8412A MODE to AMPL, dB/DIV to 10, and BW to 0.1 KHz positions.

g. Use TEST CHANNEL GAIN and AMPLITUDE VERNIER controls to place CRT dot on top
horizontal graticule line. This is the reference line and will be used for the remainder of the test.

h. Disconnect RF cableto 8411 A TEST port and connect a 50-Ohm termination to TEST port.
i.  Connect thermistor mount to RF cable from power splitter.

j.  Manually sweep the signal source from 2 to 6 GHz while maintaining a — 18 dBm indication on the
power meter. The signal on the 8412A Display should be =65 dB below the reference level set in step

TP
g .

k. Set signal source for manual sweep in the 6 to 12.4 GHz range. Manually sweep the signal source from
6 to 12.4 GHz while maintaining a — 18 dBm indication on the power meter. The signal on the 8412A
Display should be =60 dB below the reference level set in step “‘g”’.

OPTION 018 ONLY (12.4to 18 GHz RANGE)
1. Set signal source for manual sweep in the 12.4 to 18 GHz range. Manually sweep the signal source

from 12.4 to 18 GHz while maintaining a —18 dBm indication on the power meter. The signal on the
8412A Display should be =50 dB below the reference level set in step “‘g”’.

4-18. INPUT IMPEDANCE TEST
SPECIFICATION TESTED

INPUT IMPEDANCE: 50 Ohms

Frequency Range SWR RETURN LOSS
0.11to2 GHz <1.5 >14 dB
2t0 6 GHz <2.0 >9.6dB
6to12.4 GHz <3.0 >6dB
12.4 to 18 GHz (Option 018) <3.0 >6dB
TEST DESCRIPTION

The input impedance of the REFERENCE and TEST input ports on the 8411A is tested by measuring the
reflected RF signal from the ports, using a Swept Amplitude Analyzer with a Reflectometer Bridge. Con-
necting an APC-7 short to the TEST port of the Reflectometer Bridge provides a reference on the
Analyzer. The short completely reflects the RF signal back to the measurement bridge. The REFERENCE
and TEST ports of the 8411A are connected and the amplitude of the reflection is compared to the
reference on the swept amplitude analyzer.
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PERFORMANCE TESTS

4-18. INPUT IMPEDANCE TEST (Cont’d)

TEST SETUP
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TEST EQUIPMENT: Items 1, 2, 7, 19 21, Table 1-8.

PROCEDURE

a.

Change. equipment test setup as shown above using the 0.11 to 2.0 GHz RF plug-in with no
connections made to the TEST port of the reflectometer bridge. Match 8750A Storage-Normalizer to
8755B. Refer to Secm I1I of 8750A Operating and Service Manual (HP Part Number 08750-90016).

Set 8755B Channel 1 DISPLAY mode to REFERENCE POSITION and adjust CRT trace to center
horizontal graticule line with 8750A in BYPASS mode.

Set 8755B Channel 1 DISPLAY to A/R, dB/DIV to 5, REFERENCE LEVEL to zero, REFERENCE
LEVEL VERNIER to ON, and adjust VERNIER for a CRT trace on center horizontal graticule line.

0.11 TO 2 GHz FREQUENCY RANGE

d.

€.

Set signal source to sweep from 0.11 to 2 GHz.

Connect power meter thermistor mount to adapter on TEST port of reflectometer bridge and set
signal source RF output level for a — 13 dBm indication on power meter.

Remove thermistor mount and connect APC-7 short to TEST port of bridge.
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PERFORMANCE TESTS

4-18. INPUT IMPEDANCE TEST (Cont’d)

g-  On 8750A, press CH 1, then INPUT, then STORE INPUT, then INPUT-MEM. This establishes
reference on CRT display. If an 8750A is not available, draw the reference line on the CRT display
with a grease pencil and take the difference between this line and the resulting trace in step ‘“h”’ to
determine return loss.

h.  Remove APC-7 short and connect 8411A TEST port and then REFERENCE port to TEST port of
reflectometer bridge.

i.  The difference between the resulting CRT display and the reference established in step ‘‘g”’ should be
> 14 dB (with a + .8 dB uncertainty).

2TO 6 GHz FREQUENCY RANGE
J-  Setsignal source to sweep from 2 to 6 GHz and repeat steps ‘‘e’’ through “*h’’.

k. The difference between the resulting CRT display and the reference established in step ‘‘g’’ should be
>9.6 dB (witha +0.7 dB uncertainty).

6 TO 12.4 GHz FREQUENCY RANGE
. Set signal source to sweep from 6 to 12.4 GHz and repeat steps ‘‘e’’ through “‘h”’.

m. The difference between the resulting CRT display and the reference established in step “‘g’’ should be
>6 dB (with a +1.0 dB uncertainty).

12.4 TO 18 GHz FREQUENCY RANGE (OPTION 018)
n.  Set signal source to sweep from 12.4 to 18 GHz and repeat steps “‘e’’ through “‘h”’.

0. The difference between the resulting CRT display and the reference established in step “‘g’’ should be
>6 dB (with a + 1.1 dB uncertainty).
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Table 4-1. Performance Test Record (Sheet 1 of 2)

Performance Tests

(Option 018)

PARA. INDICATION
NO. PROCEDURE MIN. ACTUAL MAX.
4-12 Power line voltage input 90 Vac or 105 Vac or
108 Vac or 126 Vac or
198 Vac or 231 Vacor
216 Vac 252 Vac
Automatic tuning Phase-lock
4-13 Variation in reference channel of Amplitude:
—18to —35dBm, 0.11to 12.4 GHz and min & max.
—-18to —25dBm, 12.4to 18 GHz 1.5 dB apart
(Option 018) .
Phase: Min.
produces constant output & Max. 4 °
apart
4-14 TEST CHANNEL GAIN 10 dB/step
Attenuators at setting: 10 dB 0(x0.1)dB
20dB 0(+0.2)dB
30dB 0(x0.2) dB
40 dB 0(+0.2)dB
50dB 0(+£0.2)dB
60 dB 0(x=0.2)dB
+ volt-meter
error
TEST CHANNEL GAIN 1 dB/step
Attenuators at setting: 1dB +0.1dB of
2dB al-dB
3dB major scale
4dB division on
5dB meter, +
6dB voltmeter
7dB error.
8 dB
9dB
AMPL VERNIER range 2dB
4-15 Test channel noise
< -75dBm, 0.11t0 12.4 GHz —75dBm
< —68dBm, 12.4to 18 GHz —68 dBm
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Model 8410B/8411A

Table 4-1. Performance Test Record (Sheet 2 of 2)

PARA. INDICATION
NO. PROCEDURE MIN. ACTUAL MAX.
4-16 Test channel operates over
—10to —75dBm 0.11t0 12.4 GHz —75dB
—10to —68dBm 12.4t0 18 GHz —68 dBm
(Option 018)
4-17 Channel isolation >65 dB in 65 dB
0.11 to 6.0 GHz range, >60 dB (.11 to 6 GHz)
in 6.0to 12.4 GHz range, and 60 dB
>50dBin 12.4to 18 GHz range (6to0 12.4 GHz)
(Option 018) 50dB
(12.4t018 GHz
Option 018)
4-18 | SWR of 8411A REFERENCE and REFERENCE PORT
TEST ports, <1.5in0.11to —14dB
2 GHzrange, <2.0in 2to 6 GHz (0.11to0
range, <3.0in 6to 12.4 GHz 2.0 GHz)
range, and < 3.0in 12.4 to 18 GHz
range (Option 018). (Indication in return
loss.)
—-9.6dB
(2to 6 GHz)
—-6dB
(6to 12.4 GHz)
—6dB
(12.4to 18 GHz
Option 018)
TEST PORT
—14dB
O.11to0
2.0 GHz)
-9.6dB
(2to 6 GHz)
—-6dB
(6to 12.4 GHz)
—6 dB
(12.4to 18 GHz
Option 018)
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Model 8410B/8411A

Adjustments

SECTION YV
ADJUSTMENTS

5-1. INTRODUCTION

5-2. The procedures in this section provide ad-
justment instructions for the 8410B and 8411A.
The adjustment procedure should not be perform-
ed as a routine maintenance procedure, but should
only be used (1) after replacement of a part or
component, (2) when the performance tests show
that the specifications of Table 1-1 cannot be met,
or (3) when instructed to do so in the trouble-
shooting procedure. Before attempting any adjust-
ment, allow 30 minutes warm-up time for the
8410B and 8411A.

5-3. The procedure consists of adjusting variable
controls or selecting the value of specific com-
ponents. A list of controls and their functions is
presented in Table 5-1. Table 5-2 is a list of
factory-selected components. The procedure for
selecting the correct values of each factory-selected
component is referenced in the table. Table 5-3
gives HP Part Numbers for range of Factory
Selected Components.

WARNING I

Any service or adjustment perform-
ed with the covers removed should
only be performed by qualified ser-
vice personnel. A shock hazard ex-
ists with the covers removed.

5-4. TEST EQUIPMENT REQUIRED.

5-5. Test equipment required for each adjust-
ment procedure is referenced at the bottom of the
test setup and is listed in the Equipment List, Table
1-8. Test instruments other than the ones listed can
be used, provided their performance equals or ex-
ceeds the Critical Specifications listed.

5-6. REPLACING FACTORY-SELECTED
COMPONENTS.

5-7. The values of some components in the
8410B and 8411A are selected at the factory to pro-
vide particular electrical requirements. A list of
Factory-Selected components is presented in Table
5-2. This table describes the function affected by
the component, the range of values used, and the
adjustment procedure for selecting the correct
value. The recommended procedure for replacing
a Factory-Selected part is as follows:

a. Try original value, then perform calibration
test for that circuit.

b. If calibration test cannot be passed, try
typical value listed in Table of Replaceable Parts,
Table 6-3 or 6-4.

¢. If calibration test still cannot be passed, per-
form adjustment procedure for that circuit using
component values in the range given in Table 5-2,
“RANGE OF VALUES”’ column.
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Adjustments

Table 5-1. Alignment Controls

Model 8410B/8411A

Reference Function Affected Component Adjustment
Designator Location Procedure
Figure Paragraph
8410B
A7R10 DC voltage from A7 to control VTO 8-56 5-15
frequency, CW operation
A9R9 VTO Trigger Threshold 8-63 5-17
A9R17 Sweep Delay 8-63 5-17
A10AIRS +20 Vdc 8-59 5-8
A10A1R22 —20 Vdcand —11 Vdc 8-59 5-8
Al2L2 Phase change with change in input power 8-35 5-14
A13C7 Frequency of second IF 8-41 5-11
Al4L2 Phase change with change in input power 8-35 5-14
A18R2 Auto frequency range selection 8-65 5-18
8411A
A4R3 Reference channel sampler bias balance and 8-29 5-20
channel isolation
A4R5 Reference channel sampler bias, 8-29 5-20
and channel tracking
ASC13 Channel isolation 8-29 5-22
ASR3 Test channel sampler bias balance 8-29 5-22
and channel isolation
ASRS Test channel sampler bias and channel 8-29 5-20
tracking
ASR20 Test channel preamplifier gain 8-29 5-23
A5R21 Channel phase balance 8-29 5-23
A6R2 Phase lock loop gain 8-32 5-19&
5-21
A6R6 Phase lock loop gain 8-32 5-21
A6R7 Phase lock loop gain 8-32 5-21
A6RS8 Phase lock loop gain 8-32 5-21
A6R14 Power amplifier bias 8-32 5-20
AG6RI16 VTO upper frequency limit 8-32 5-19
A7TRS 65 MHz adjust 8-32 5-19
A7TRI19 Low Frequency clamp adjust 8-32 5-19




Model 8410B/8411A Adjustments
Table 5-2. Factory Selected Components
Reference Function Affected Range of Component Adjustment
Designator Values Location Procedure
Figure Paragraph
AS5R3 Phase detector A static output level 8.25K - 23.7K 8-53 5-9
ASR6 Phase detector B static output level 8.25K - 23.7K 8-53 59
A6C6 20.278 MHz Oscillator frequency 12-39 pf 8-53 5-11
A8R2 Triggering point of positive Schmitt 68 - 10092 8-56 5-10
trigger
A8R39 Triggering point of negative Schmitt 82-121Q 8-56 5-10
trigger
AllCI Phase relation of output signals 100 - 270 pF 8-47 5-16
AlICS Test channel 278 kHz bandpass 0-75pF 8-47 5-16
filter tuning
Al11C7 Phase relation of output signals 240 - 534 pF 8-47 5-16
AllR4 All circuit assembly gain 383 - 464Q 8-47 5-16
Al5R21 AGC loop gain, 2nd mixer output 2.15K - 5.6KQ 8-44 5-12
A15R32 M1 OPERATE region 61.9K to 75K 8-44 5-12
A16C10 Reference channel 278-kHz 0- 680 pF 8-38 5-13
bandpass filter tuning
A16R13 A6 circuit assembly gain 1.1K - 1.62K 8-38 5-13
8411A
A4R14 Reference channel preamplifier 75-133Q 8-29 5-20
gain
ASRS8 Test channel preamplifier gain 287Q to open 8-29 5-23
A6R12 Phase lock loop gain 50 -90.9Q 8-32 5-21
A7C13 Phase lock loop gain 14 pF to open 8-32 5-21
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Adjustments

Model 8410B/8411A

Table 5-3. Listing of Available Factory Selected Components (1 of 2)

RESISTORS
]
Value HP Part Number Value HP Part Number Value HP Part Number
(©) (€2) (2)
10.0 0757-0346 562 0757-0417 31.6K 0698-3160
11.0 0757-0378 619 0757-0418 34.8K 0757-0123
12.1 0757-0379 681 0757-0419 38.3K 0698-3161
13.3 0698-3427 750 0757-0420 422K 0698-3450
14.7 0698-3428 825 0757-0421 46.4K 0698-3162
16.2 0757-0382 909 0757-0422 S1IK 0757-0458
17.8 0757-0294 1.0K 0757-0280 56.2K 0757-0459
19.6 0698-3429 1.1K 0757-0424 61.9K 0757-0460
21.5 0698-3430 1.21K 0757-0274 68.1K 0757-0461
23.7 0698-3431 1.33K 0757-0317 75.0K 0757-0462
26.1 0698-3432 1.47K 0757-1094 82.5K 0757-0463
28.7 0698-3433 1.62K 0757-0428 90.9K 0757-0464
31.6 0757-0180 1.78K 0757-0278 100K 0757-0465
34.8 0698-3434 1.96K 0698-0083 110K 0757-0466
38.3 0698-3435 215K 0698-0084 121K 0757-0467
422 0757-0316 2.37K 0698-3150 133K 0698-3451
46 .4 0698-4037 261K 0698-0085 147K 0698-3452
51.1 0757-0394 287K 0698-3151 162K 0757-0470
56.2 0757-0395 3.16K 0757-0279 178K 0698-3243
61.9 07570276 3.48K 0698-3152 196K 0698-3453
68.1 0757-0397 3.83K 0698-3153 215K 0698-3454
75.0 0757-0398 422K 0698-3154 237K 0698-3266
82.5 0757-0399 4.64K 0698-3155 261K 0698-3455
90.0 0757-0400 5.11K 0757-0438 287K 0698-3456
100 0757-0401 5.62K 0757-0200 316K 0698-3457
110 0757-0402 6.19K 0757-0290 348K 0698-3458
121 0757-0403 6.81K 0757-0439 383K 0698-3459
133 0698-3437 7.50K 0757-0440 422K 0698-3460
147 0698-3438 8.25K 0757-0441 464K 0698-3260
162 0757-0405 9.09K 0757-0288 511K 0757-0135
178 0698-3439 10.0K 0757-0442 562K 0757-0868
196 0698-3440 11.0K 0757-0443 619K 0757-0136
215 0698-3441 12.1K 0757-0444 681K 0757-0869
237 0698-3442 13.3K 0757-0289 750K 0757-0137
261 0698-3132 14.7K 0698-3156 825K 0757-0870
287 0698-3443 16.2K 0757-0447 909K 0757-0138
316 0698-3444 17.8K 0698-3136 M 0757-0059
348 0698-3445 19.6K 0698-3157 1.1M 0757-0139
383 0698-3446 21.5K 0757-0199 1.21M 0757-0871
42 0698-3447 237K 0698-3158 1.33M 0757-0194
4064 0698-0082 26.1K 0698-3159 1.47M 0698-3464
511 0757-0416 28.7K 0698-3449
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Model 8410B/8411A Adjustments
Table 5-3. Listing of Available Factory Selected Components (2 of 2)
CAPACITORS
] Value Value

\:::)e HP Part Number (pF) HP Part Number (pF) HP Part Number
9.1 0160-2256 39 0140-0190 180 0140-0197
10.0 0160-2257 43 0160-2200 200 0140-0198
11.0 0160-2258 47 0160-2307 220 0160-0134
o | omeme || onemm || R
3. 160-2260 - 2 0210
N pnEeys 62 0140.0205 300 0160-2207
L0 01602262 68 0140-0192 330 0160-2208
' 01600 75 0160-2202 360 0160-2209
18.0 6 ‘;263 82 0140-0193 390 0140-0200
20.0 0160-2264 91 0160-2203 430 0160-0939
220 0160-2265 100 0160-2204 470 0160-3533
240 0160-2266 110 0140-0194 510 0160-3534
27 0160-2306 120 0160-2205 560 0160-3535
30 0160-2199 130 01400195 620 0160-3536
3 0160-2150 150 0140-0196 680 0160-3537

0160-2308 160 0160-2206




Adjustment Model 8410B/8411A

ADJUSTMENTS

NOTE
Before any adjustments are made, allow 30 minutes warmup to obtain
normal operating temperature on all components.

5-8. 8410B POWER SUPPLY ASSEMBLY A10A1.
ADJUSTMENTS:
Adjust A1I0A1R9 and A10A1R22.

DESCRIPTION:

The 8410B +20 and —20 volt power supplies are each measured with a dc voltmeter and adjusted to
+ 20.00 volts. The ac ripple is monitored on an oscilloscope to check for proper filtering.

TEST SETUP:

NETWORK DISPLAY
ANALYZER PLUG - IN

HARMONIC FREQUENCY
CONVERTER
TEST
NO
RF INPUT
. DUAL TRACE
REF OSCILLOSCOPE
0394F [ 0w ®
DIGITAL MULTIMETER I o O 8o
R — = (D)O % O
o O O g9000 ;E@:
- @oonnmo@ H O H
/ QQOD;;DOO 'OO(SJ

J

TEST EQUIPMENT: Items S, 10, and 11, Table 1-8.

PROCEDURE:

a. Connect equipment as shown in test setup above. Connect a 400 Hz low-pass filter consisting of a 10
Kilohm resistor and a 0.039xF capacitor to oscilloscope input as shown in test setup.

b. Remove 8410B top cover.

¢. Turnon 8410B power.

d. Connect oscilloscope and dc voltmeter to test points below and make adjustments if necessary.

NOTE
Power supply voltages should not be adjusted unless very accurate
measurement indicates that they are out of tolerance.
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Model 8410B/8411A Adjustment
ADJUSTMENTS
5-8.8410B POWER SUPPLY ASSEMBLY A10A1.(Cont’d)
Test Point DC Voltmeter Oscilloscope Adjustment
Indication Waveform
A10A1TP2 —20.00 £0.01 Vdc S mV p-p max. A10A1R22*
Al10A1TP1 +20.00 £0.01 Vdc 5 mV p-p max. A10A1R9*
A10A1TP3 —11.00 £0.5 Vdc 5SmV p-p max. none
*1f either supply has to be adjusted, set as close as possible to £20.00 V.

5-9. 8410B PHASE DETECTOR ASSEMBLY AS.
ADJUSTMENTS:

Select ASR3 and ASR6

DESCRIPTION:

The phase error signals at the output of phase detector assembly AS (ASTP1 and A5TP3) should be zero
with no RF signal applied to the 8410B input from the 8411A. The phase error signals from phase detectors
A and B should be zero Vdc and are checked at the base of emitter followers A5SQ1 and A5Q2. The zero
Vdc signal produces a negative voltage at the emitters of A5Q1 and A5Q2. The emitters are connected to
output test points ASTP1 and A5STP3 through diodes ASCR9 and ASCRI10 which offset the negative
voltage back to zero. Conduction through the diodes is adjusted to obtain zero dc output by selecting the
resistance values of A5R3 ad A5R6.

TEST SETUP:

NETWORK DISPLAY
ANALYZER  PLUG-IN

HARMONIC
FREQUENCY
CONVERTER

TEST

NO RF INPUT F

DiGITAL MULTIMETER

8411A I —— . I
DISCONNECTED
FROM 84108 |

TEST EQUIPMENT:Items 10 and 11, Table 1-8.
PROCEDURE:
Select A5R3

a. Connect dc voltmeter to ASTP1. If indication is zero =50 mV, phase detector A is operating correctly
and no adjustment of ASR3 is necessary; proceed to step d and check phase detector B.

b. Connect dc voltmeter to A5Q1 base. If indication is zero +50 mV, proceed to step c. If indication is
not zero + 50 mV, troubleshoot phase detector A using procedures in Figure 8-52.
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Adjustment Model 8410B/8411A

ADJUSTMENTS

5-9. 8410B PHASE DETECTOR ASSEMBLY A5 (Cont’d)

c.  Connect dc voltmeter to ASTP1 and select the value of ASR3 for zero +50 mV indication. Typical
range of values for ASR3 is 8250 ohms to 23.7 Kilohms.

Select ASR6

d. Connect dc voltmeter to ASTP3. If indication is zero +50 mV, no adjustment of A5R6 is necessary
and adjustment of phase detector assembly AS is complete. If indication is not zero +50 mV, proceed
to step e.

e. Connect dc voltmeter to A5Q2 base. If indication is zero +50 mV, proceed to step f. If indication is
not zero + 50 mV, troubleshoot phase detector B using procedures in Figure 8-52.

f.  Connect dc voltmeter to ASTP3 and select the value of A5SR6 for zero +50 mV indication. Typical
range of values for ASR6 is 8250 ohms to 23.7 Kilohms.

5-10. 8410B SEARCH ASSEMBLY AS8.
ADJUSTMENTS:

Select ABR2 and A8R39

DESCRIPTION:

Negative Schmitt trigger A8QS8-A8Q9 should trigger and reset on a phase-error signal between — 150 mV
and —200 mV. The trigger and reset points are positioned in this range by selecting the value of A8R39.
Decreasing resistance of A8R39 shifts the trigger and reset points in the negative direction. Positive
Schmitt trigger A8Q1-A8Q2 should trigger and reset on a phase-error signal between + 135 and +215mV.
The trigger and reset points are positioned in this range by selecting the value of A8R2. Decreasing
resistance of A8R2 shifts the trigger and reset points in the positive direction

TEST SETUP:
DC POWER NETWORK DISPLAY
SUPPLY ANALYZER __PLUG-IN

DIGITAL MULTIMETER

o0 0 O 000§

HARMONIC 3 { J
FREQUENCY DC ELECTRONIC
CONVERTER VOLTMETER

X
NO RF INPUT g 9

REF

TEST EQUIPMENT: Items 9, 10, 11, and 12, Table 1-8.
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Modet 8410B/8411A Adjustment

ADJUSTMENTS

5-10. 8410B SEARCH ASSEMBLY A8 (Cont’d)
PROCEDURE:

a. Set external power supply to zero Vdc. Connect negative lead to A8TP1 and positive lead to ground.
Connect digital voltmeter between A8TP1 and ground.

b. Connect dc voltmeter between A8TPS and ground.

¢. Slowly adjust power supply from zero to —250 mV and back to zero. Note trigger and reset points of
Schmitt trigger on digital voltmeter by observing change on dc voltmeter. Dc voltmeter readings
should range from about —3 Vdc to about —18 Vdc and back to —3 Vdc. If both trigger and reset
points are in the range of — 150 mV to —200 mV, no selection of A8R39 is necessary; proceed to step
e. If both trigger and reset points are not in the range of — 150 mV to — 200 Mv, selection of A8R39 is
necessary; proceed to step d.

d. Select value of A8R39 for both trigger and reset points in the range of —150 mV to —200 mV.
Typical range of values for A8R39 is 82 to 121 ohms. Decreasing resistance of A8R39 shifts trigger
point in the negative direction.

e. Set power supply to zero Vdc. Connect positive lead to A8TP1 and negative lead to ground. Connect
digital voltmeter between A§TP1 and ground.

f.  Connect dc voltmeter between A8TP2 and ground.

g. Slowly adjust power supply from zero to +250 mV and back to zero. Note trigger and circuit reset
points of Schmitt trigger on digital voltmeter by observing change on dc voltmeter. D¢ voltmeter
readings should range from about +9 Vdc to about + 19 Vdc and back to +9 Vdc. If both trigger and
reset points are in the range of +135 mV to +215 mV, no selection of A8R2 is necessary; alignment
procedure for search assembly A8 is complete. If both trigger and reset points are not +135 mV to
+215mV, selection of A8R2 is necessary; proceed to step h.

h. Select value of A8R2 for both trigger and reset points in the range of +135mV to +215 mV. Typical
range of values for A8R2 is 68 to 100 ohms. Decreasing resistance of A8R2 shifts trigger points in the
positive direction.

5-11. 8410B 20-MHz OSCILLATOR ASSEMBLY A13.

ADJUSTMENTS:

Adjust A13C7 and Select A6C6.

DESCRIPTION:

With the 8410B phase-locked, the frequency of the 20-MHz second local oscillator is adjusted to produce

a second IF of 277.778 kHz +0.077 kHz. If necessary, the 20.278 MHz oscillator in A6 is adjusted in
frequency.
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Adjustment Model 8410B/8411A

ADJUSTMENTS

5-11. 8410B 20 MHz OSCILLATOR ASSEMBLY A13

TEST SETUP:
NETWORK DISPLAY
ANALYZER PLUG-IN
SWEEP RF
OSCILLATOR  PLUG-IN
————LRNNN  NEGATIVE BLANKING BLANKING _
__ Z-AXIS Z-AXIS
HARMONIC
10dB ATTENUATOR FREQUENCY

CONVERTER

POWER
SPLITTER

RF
CABLES APC-7TO
TYPEN 10dB ATTENUATOR

ADAPTERS

TEST EQUIPMENT: Items 1, 8, 10, 14, 16, 20, 23, Table 1-8.
PROCEDURE:
a. Phase-lock 8410B as follows:$

1. Set signal source for single-frequency CW operation, any frequency from 110 MHz to 12.4 GHz
(to 18 GHz if Option 018).

2. Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency.
3. Set SWEEP STABILITY control to the CW detent position.

4. Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the
OPERATE range.

5. Set 8412 MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER
control. The dot on the CRT should be stable and move smoothly in a vertical direction.

b. Connect frequency counter to 8410B REF CHAN OUTPUT.

c. Adjust A13C7 for a frequency counter indication of 277.778 kHz +0.077 kHz. If the frequency
cannot be obtained, select a value of A6C6 that gives the correct frequency. The value of A6C6 is
between 12 and 39 pf.

d. Check phase balance, paragraph 5-16 of this procedure.
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Model 8410B/8411A Adjustment

ADJUSTMENTS

5-12. 8410B AGC AMPLIFIER ASSEMBLY A15.

ADJUSTMENTS:

Select A15SR21 and A15R32.

DESCRIPTION:

Loop gain through the AGC circuit is adjusted by monitoring overall gain through the reference channel IF
amplifier A14. With the 8410B phase-locked, a reference signal level is set at the input of A14. The value of
A15R21 is then selected to produce a specific signal amplitude at the outputs of A12 and Al4.

TEST SETUP:

SWEEP RF
OSCILLATOR  PLUG-IN

NETWORK DIiSPLAY
ANALYZER PLUG-IN

NEGATIVE
. BLANKING BLANKING,
-

-

| Z-AXIS
- ZAXISy,

SWP IN__
T

0SCILLOSCOPE
’
HARMONIC " 092230
FREQUENCY | o83
APC.7 TO ,(,:ONVERIEB h— E H @:
TYPEN . \ O § 08§
POWER ADAPTERS ‘ Do Eod
SPLITTER TEST | le® pomm” ¢ © D0
?__J q
REF L_.____J

RF
CABLES

10 dB ATTENUATORS

TEST EQUIPMENT: Items 1, 5, 10, 14, 16, 20, 23, Table 1-8.




Adjustment Model 8410B/8411A

ADJUSTMENTS

5-12. 8410B AGC AMPLIFIER A15

PROCEDURE:

a. Phase-lock 8410B as follows:

1.

Set signal source for single-frequency CW operation, any frequency from 110 MHz to 12.4 GHz
(to 18 GHz if Option 018).

Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency.
Set SWEEP STABILITY control to the CW detent position.

Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the
OPERATE range.

Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical
direction.

b. Connect oscilloscope X10 divider probe to A14TP4.

c.  Adjust signal source output level for 100 mV +5 mV peak to peak at oscilloscope.

d. Connect oscilloscope X10 divider probes to A12TP1 and A14TP1.

€. Select value of resistor A15R21 which produces a 220 mV +30 mV peak-to-trough sine-wave signal
on oscilloscope at both test points. Typical range of values for A15R21 is 2.15 Kilohm to 5.62
Kilohm.

f.  Check the REF. CHANNEL LEVEL meter (M1) indication. Select values of resistor A15R32 which
produces an indication at the high end of OPERATE region. Typical range of values for A15R32 is
61.9K to 75K ohms.

5-13.

8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16.

ADJUSTMENTS:

Select A16C10 and A16R13.

DESCRIPTION:

Bandpass filter at the output of Al6 is adjusted for center frequency of 278 kHz by selecting the value of
A16C10. Gain through A16 is adjusted by selecting the value of A16R13. Gain is determined by comparing
a known 278 kHz signal applied to A16 input to the signal amplitude at the output of A16.
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Model 8410B/8411A Adjustments

ADJUSTMENTS

5-13.

8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16. (Cont’d)

TEST SETUP

NETWORK ~ DISPLAY
ANALYZER  PLUG-IN

278 KHz @HO o
SIGNAL SOURCE T~ i@

J [H 10:1 FREQUENCY COUNTER
PROBE .
)
HP 84(1A
HARMONIC
FREQUENCY
TEST CONVERTER J 0SCILLOSCOPE
NO RF INPUT —

REF

]

oso O O
G

0 ©)esm
=0

[oL L LLLING)

Qassn v 7

S

@o()us:u(;@
M ooz ©

_J

o~
o

TEST EQUIPMENT: Items S, 8, 10, and 13, Table 1-8.

PROCEDURE:

a.

Remove Al2 and A14 circuit board assemblies. Set 8410B PHASE VERNIER control to mid
position.

Connect 278 kHz signal source and oscilloscope to A16TP1. Adjust signal source output to 220 mV
peak to peak as displayed on oscilloscope.

Connect oscilloscope to A16TP3, and frequency counter to rear-panel REF CHAN OUT connector.
Adjust signal source through 278 kHz and note if maximum signal on oscilloscope occurs at 278 kHz
+2 kHz. If not, select the value of A16C10 for maximum signal at 278 kHz +2 kHz. Typical range of
values for A16C10 is zero to 680 pF.

Check if signal amplitude at A16TP3 is 2.3 volts 0.3 volts peak to peak. If not, select the value of
A16R13 for correct amplitude. Typical range of values for A16R13 is 1.1 Kilohm to 1.62 Kilohm.

Disconnect signal source and reinstall A12 and A14 circuit board assemblies.

5-13



Adjustment Model 8510B/8411A

ADJUSTMENTS

5-14. 8410B CHANNEL PHASE VARIATION OVER AGC RANGE.
ADJUSTMENTS
Adjust A12L2 and A14L2.

DESCRIPTION:

The input RF signal level at the 8411A is Varied across the AGC range and A14L2 and A12L2 are adjusted
for minimum phase change over the AGC range.

TEST SETUP:
SWEEP RF
OSCILLATOR  PLUG-IN ANNE,I‘("YOZRE’; ?,'L?J’(’;“m
NEGATIVE
BLANKING BLANKINE’
00 ™= == =0 ? ee O O Z-AXIS Z-AXIS,
U
SWP IN,
POWER METER
VARIABLE «_ @
ATTENUATORS %@ HARMONIC
! FREQUENCY
TYPEN . THERMISTOR CONVERTER
MO NDAPTER TN MOUNT
ADAPTERS
QI L TEST

TEST EQUIPMENT: Items 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Table 1-8.

PROCEDURE:

a. Change equipment test setup as shown above with power meter thermistor mount connected to cable
from power splitter.

b.  Set signal source to CW mode and any frequency between 110 MHz and 12.4 GHz.

c. Set 1 dB/step variable attenuator to zero dB and adjust output level of signal source and 10 dB/step
variable attenuator for —18 dBm indication on power meter.

d. Disconnect thermistor mount from cable to power splitter and connect 8411A REFERENCE port to
cable.

e. Check for 8410B phase-lock as follows:

1. Set 8410B FREQ RANGE switch to include signal source frequency and SWEEP STABILITY
control to CW detent position.

5-14



Model 8410B/8411A Adjustments

ADJUSTMENTS

5-14. 8410B CHANNEL PHASE VARIATION OVER AGC RANGE (Cont’d)

2. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical
direction.

f.  Set 8412A DEG/DIV Switch to 1.0 and position CRT dot to center horizontal graticule line with
8410B PHASE VERNIER control.

g. Slowly insert 17 dB of attenuation with variable attenuators while observing CRT dot on 8412A
display. Adjust A12L2 and A14L2 for minimum phase change across AGC range.

5-15. 8410B SWEEP STABILITY CIRCUIT IN CW MODE.

ADJUSTMENT:

Adjust A7R10.

DESCRIPTION:

In CW operation, the SWEEP STABILITY control is set to CW position, placing a fixed voltage on the
8411A VTO, centering the VTO frequency for proper search mode. A7R10 is adjusted for a VTO control
voltage of +11.1 Vdc at A7TPé6.

TEST SETUP:

NETWORK DISPLAY
ANALYZER  PLUG-IN

HARMONIC

FREQUENCY

CONVERTER
]

=J|| TEST

NO RF INPUT

S REF

_IL

TEST EQUIPMENT: Items 10 and 11, Table 1-8.
PROCEDURE:

a. Connect dc voltmeter to 8410B-A7TP6.

b. Set FREQ RANGE, switch to 8.0t0 16.0 GHz.

c. Set SWEEP STABILITY control to CW detent position.

d. Adjust A7R10 for +11.1 Vdc £0.01 Vdc indication on dc voltmeter.
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ADJUSTMENTS

5-16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11.
ADJUSTMENTS:

Select A11C1, A11CS, A11C7, and A11R4.

DESCRIPTION:

The 278 kHz bandpass filter in A1l is adjusted by selecting the value of A11C5.
Gain through A1l is adjusted by selecting the value of A11R4.

With in-phase signals applied to the 8410B and with the PHASE VERNIER control at mid-range, the out-
put of the test channel should lead the reference channel by + 50 degrees. The + 50 degree phase difference
is adjusted by selecting the values of A11C1 and A11C7.

TEST SETUP: NETWORK DISPLAY
ANALYZER PLUG-IN

SWEEP RF
OSCILLATOR PLUG-IN  yecarive
BLANKING BLANKING 0SCILLOS COPE
Z.AX1S Z.AXIS o -
o 09330
00— — =—o0gl 900 wh 43 ol BE
SWEEP{__ IRF IN 10:1 PROBE - .
ouT — :@ -
7)® DOOI @ 2 ~ H
Q;)o [1] g(:> 6 ;S 6
CHAN A NE
J INPUT
HARMONIC
FREQUENCY
TRANSMISSION TEST UNIT CONVERTER FREQUENCY COUNTER
I
AIR LINE
TEST
o[ O & ——— O o — @
—= o '__J| L 5
RF INPUT
REF
il

10 dB ATTENUATORS

SIGNAL SOURCE 278 kHz
ALTERNATE TEST SETUP

APC-7 SHORT
10 dB ATTENUATOR

UNKNOWN

] S, HARMONIC
FREQUENCY
REFLECTED REF* CONVERTER
L-—-/T,Zloll | e} b——————)
RF INPUT 1 REFERENCE TEST*
* THE HP 8411A IS TURNED UPS IDE DOWN TO MATE WITH THE
REFLECTION TEST UNIT CONNECTORS SHOWN,

TEST EQUIPMENT: Items 1,4,5,8,10, 13, 16, 17, 21, 24, Table 1-8.
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ADJUSTMENTS

5-16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11. (Cont’d)

PROCEDURE:

Phase lock 8410B as follows:

1. Set signal source for single-frequency CW operation and frequency from 110 MHz to 12.4 GHz
(to 18 GHz if Option 018).

2. Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency.

3. Set SWEEP STABILITY control to CW position.
Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the
OPERATE range.

5. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical direc-
tion.

Tune 278-kHz Bandpass Filter

b.

C.

Remove A12 circuit board assembly.

Connect 278-kHz signal source and oscilloscope to A11TP1. Adjust signal source to 220 mV +5 mV
peak to peak as displayed on oscilloscope.

Connect oscilloscope 10:1 probe to A11TP3, and connect frequency counter to rear-panel TEST
CHAN OUTPUT. Set TEST CHANNEL GAIN and AMPL VERNIER controls for sufficient signal
to operate counter.

Adjust signal source through 278 kHz and note if maximum signal on oscilloscope occurs at 278 kHz
+ 2 kHz. If not, select the value of A11CS5 for maximum signal at 278 kHz. Typical range of values
for A11C5 is zero to 75 pF.

Adjust Gain through A11.

f.

g.

Check if signal amplitude at A11TP3 is 10 volts 1 volt peak to peak. If not, select the value of
Al11R4 for correct amplitude. Typical range of values for A11R4 is 383 to 464 ohms.

Disconnect signal source and reinstall A12 Circuit Board Assembly.

Adjust Phase Shift through A11.

h.

i.

Connect 10:1 probes of dual trace oscilloscope to 8410B at A12TP4 and A14TP4.

Adjust 8740A REFERENCE PLANE EXTENSION to superimpose the two waveforms on the

oscilloscope.

Set the PHASE VERNIER control to mid-range as follows:

1. Turn PHASE VERNIER to maximum counterclockwise position and note phase indication on
8412A.

. Turn PHASE VERNIER to maximum clockwise position and note phase indication on 8412A.

3. Set PHASE VERNIER for phase indication on 8412A midway between the points noted in steps

(1)and (2) above.

Phase indication on 8412A should be +50 degrees + 15 degrees. If not, select the values of Al1ClI
and A11C7 for indication of + 50 degrees + 15 degrees. Typical range of values for A11Cl1 is 100 to
270 pF, and for A11C7 is 240 to 360 pF.

Recheék gain by performing steps b through g.
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ADJUSTMENTS

5.17. 8410B AUTOMATIC CONTROL ASSEMBLY A9.
ADJUSTMENTS:

Adjust A9R9 and A9R17.

DESCRIPTION:

The VTO Trigger Threshold (A9RY) is adjusted to ensure the automatic relocking cycle is triggered when
the 8411 A VTO reaches the upper limits of frequency range.

The Sweep Delay is adjusted to give the 8410B enough time to stabilize after phase locking.

TEST SETUP:

NEGATIVE BLANKING
| Z.AXIS
SWEEP RF
OSCILLATOR {PLUG-IN DIGITAL MULTIMETER

ol | o || e SOURCE CONTROL OUTPUT ©OO®
o 00 o ol-2goll c@oocoe
= = = __ FREQREF
co— — —0g .. 80 W BLANKING
sneerourL RF mx:
NETWORK DISPLAY
ANALYZER PLUG-INY
SOURCE CONTROL | @E P
L FREQ REF INPUT
> (oo o

HARMONIC
FREQUENCY

TRANSMISSION TEST UNIT CONVERTER
20 CM AIR LINE

DUAL TRACE OSCILLOS COPE

TEST

10dB
ATTENUATOR

[ol || [ ©

il

ommgo
o ® “oooo

Y

o]

oen O QO
L&}

00 (©) s
S

© esases ()

@o onoo o@
9

10dB
ATTENUATOR

CHAN A
VERT INPUT
RF INPUT

CHAN B
VERT INPUT
ALTERNATE TEST SET-UP

- —— e e s -

APC-7 SHORT
10dB ATTENUATOR HARMONIC
FREQUENCY
REFLECTION TEST UNIT 1} unkown CONVERTER
REF*
== IS o

RF
INPUT

Iy

*THE HP8411A IS TURNED UPSIDE DOWN TO MATE WITH THE CONNECTORS SHOWN .

:I'EST EQUIPMENT: Items 1, 4, 5, 10, 11, 16, 17, 21, and 25, Table 1-8.
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ADJUSTMENTS

5-17. 8410B AUTOMATIC CONTROL ASSEMBLY A9 (Cont’d)
PROCEDURE:

a. Connect DVM between A9TP1 and chassis ground. Adjust VTO trigger threshold THR (A9R9) for
11.10 Vdc £0.01 Vdc.

b. Phase lock 8410B as follows:
1. Set sweep oscillator to sweep over less than one octave band. (For example 2.5 GHz to 3.5 GHz).
2. Set FREQ RANGE (GHz) switch on 8410B to AUTO position.

3. With the sweep oscillator set to a slow sweep time, adjust RF power from the sweep oscillator for
REF CHANNEL LEVEL meter indication in the middle of the OPERATE range. Reset sweep
time to a faster sweep.

4. Set SWEEP STABILITY for best display on 8412A.

5. Adjust 8410B PHASE VERNIER control; phase indication on 8412A should chahge smoothly,
indicating the 8410B is tracking properly.

¢.  Connect Channel A probe of oscilloscope to 8410B-A9TP2 and Channel B probe to A9TP3. Set
vertical sensitivity of oscilloscope to 5V/DIV and horizontal to 0.2 ms/DIV. Set vertical display of

oscilloscope to A+ B and trigger to internal A with positive slope. Set oscilloscope trigger level and
8410B SWEEP STABILITY controls for a stable trace.

d.  Adjust Sweep Delay DLY (A9R17) for a positive pulse of 1.6 ms + 0.1 ms duration.

5-18. 8410B A/D CONVERTER A18
ADJUSTMENT:

Adjust A18R2.

DESCRIPTION:

The frequency range switching points in AUTO mode are affected by the A/D reference voltage set by
AI18R2. For this adjustment no test setup is required.

PROCEDURE:
a. Connect DVM between 8410B-A18TP8 and chassis ground. Adjust A18R2 A/D ADJ for 11.25 Vdc
+0.01 Vdc.

NOTE ON 8411A ADJUSTMENTS

Repair of the 8411A will be necessary if it can not be adjusted to meet the limits
given in this procedure. There are Service Hints at the end of this section to make
the adjustments easier, and as an aid in troubleshooting. Repair to the 8411A
should not be attempted until these adjustment procedures have been tried.

These procedures assume that a calibrated 8410B Network Analyzer is used and
that the 8411A Harmonics Frequency Converter is an Option 018 (18 GHz Opera-
tion). However, the procedures will work for the standard 8411A (12.4 GHz).

Before adjustment to the 8411A is started, the 8410B VTO control voltage should
be readjusted to 11.1 volts per paragraph 5-15.
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ADJUSTMENTS

5-19. 8411AVTO CHECK AND ADJUSTMENT
NOTE

The 8411A covers should be removed and the special test cover (HP Part No.
08411-60035) installed. The 8411A should be allowed to warm up for two hours
before adjustments.

ADJUSTMENTS:

Adjust A6R2, A6R16, A7TRS, and A7R19.

DESCRIPTION:

The VTO upper limit VTO (A6R16), the low frequency clamp adjust (A7R19), and the
65 MHz adjust (A7RS5) are adjusted, to ensure the VTO will tune over its maximum frequency range
linearly.

TEST SETUP:

FREQUENCY COUNTER DC POWER
SUPPLY

DIGITAL MULTIMETER

Sr]e
L ] o [ J

[ofeRolgol10]

HARMONIC
FREQUENCY
CONVERTER

S

=

NO RF

INPUT TEST

REF

TEST EQUIPMENT: Items 8, 9, 10, 11, and 29, Table 1-8.

PROCEDURE:

a. Connect equipment as shown in Test Setup.
b. Remove the 8410B-A8 assembly and ground A7TP1.
c.  Set power supply to +20 Volts and connect to 8410B Sweep Reference input.
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ADJUSTMENTS

Adjustments

5-19. 8411AVTO CHECK AND ADJUSTMENT (Cont’d)

d. Preset the 8411A-A6 adjustment potentiometers as shown in Figure 5-1, drawing A.

A2 TEST
CHANNEL
SAMPLER
A
(BOTTOM)

A5 TEST
CHANNEL

PREAMP ASSY

A6 SHAPING
AMPLIFIER ASSY

(TOP)

A4 REFERENCE
CHANNEL
PREAMP ASSY

—

)

S

"}

———— A6R14 POWER AMP

STEP ~—
GENERATOR A1 REFERENCE
ASSY CLAMP SCREW CHANNEL SAMPLER
L - “I Ilr 'I{ d
4 )| 1 V4 B D
l D A
@ @ '
I —
‘ %] Z /(
' ® ® @ ® @ ®
et ]
| 7 T i

c1
=

®QTN\§

BIAS (PWR AMP)

- +
Q) Mg
N / ) ID\ABRISVTOUPPER
e A , y )\ — LIMIT {VTO)
| mpas _— LF ’1 \\ - — - |
ABR8 BREAK AsmBnEAK'ﬁ ABR6 BREAK ABR2 BREAK Asggiépgglcr:;/s
POINT 1(BP1)  POINT 2 (BP2) POINT 3 (BP3)  POINT LIMIT (BPL)

LOW FREQUENCY
CLAMP ADJUST

Figure 5-1. 8411A Adjustments Location and Preset Position
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ADJUSTMENTS

5-19. 8411A VTO CHECK AND ADJUSTMENT (Cont’d)

e. Set 8410B SWEEP STABILITY control to CW detent position. Adjust 8411A BPL (A6R2) for 11.20
Vdc +0.05 Vdc at A6TP3. See Figure 5-1, drawing A for location of A6TP3.

f.  Monitor the VTO frequency with RF Pick-Up Loop (on test cover) and Frequency Counter. Adjust
power supply and 8410B SWEEP STABILITY Control for 11.6Vdc + 0.01Vdc at 8410B-A7TP6 and
adjust 8411A VTO Upper Limit (A6R16) for 155 MHz + 1 MHz.

g. Set power supply for negative voltage and adjust 8410B SWEEP STABILITY Control and power
supply for 8.00 Vdc + 0.01 Vdc at 8410B-A7TP6. Adjust low frequency clamp (A7R19) for 62.5
MHz + 0.2 MHz.

h. Set power supply and sweep stability control for 9.40 Vdc + .02 Vdc. Adjust 65 MHz adjust (A7R5)
for 65 MHz + 0.2 MHz. (See Service Hint 1.)

i.  Recheck the 62.5 MHz. There is some interaction between the last two adjustments and some iteration
of the adjustments will be necessary.

5.20 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS CENTERING,
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN

ADJUSTMENTS:
A4R3, A4R5, A5SR3, ASRS, and A6R14, and select A4R14.
DESCRIPTION:

The 8411A Sampler diode bias supplies are adjusted to balance the response of the diode pairs and the bias
adjust is adjusted for the best broadband frequency response of the diodes. The power amplifier is ad-
justed for maximum gain at the IF frequency. The AC gain of the reference preamplifier is set for a 8411A
conversion efficiency of one. The gain and phase offset of the test amplifier is adjusted.

TEST SETUP: DC POWER
SUPPLY
SWEEP OSCILLATOR DIGITAL MULTIMETER =
NEGATIVE .|E"§f|.
o n—— . JmBiANKING ® 900, ®
o w0 0 Ole Qoo CRTGTCT 20 O O 000
e = —0g| o @0 SWP 9 NETWORK ANALYZER
PRO-
SWEEP RF GRAMMCI,NG A7 TP6 " i
out out BLANKING
ZAXIS o @E’. b
FREQ REF
SOURCE CONTROL _ | q)@ e o
(U
FREQUENCY COUNTER POWER METER INPUT W1 OR W s
— 0 o. [ ]
tNPUT o @ FEE?)O?HRU
T weur
lj renwisten | HARMONIC
MOUNT FREQUENCY 100 MHz OSCILLOSCOPE
TRANSMISS ION TEST SET ,: y CONVERTER B —
‘ e N 273:0)
| it o TEST o~ 83 .
. I . . .
ar oL Lo / o ed © § ©) [
INPUT 7 | @. cOoc ¢© ! o) E
i ——me= REF \c P OD;;GO o0 DO \‘
EXT
VERTICAL HORIZ
INPUT
( L)

TEST EQUIPMENT: Items1,2,4,5,8,9, 10, 11, 22, 25, 29, 31, 32, Table 1-8.
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ADJUSTMENTS

5-20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS CENTERING,
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d)

PROCEDURE:

a. Connect equipment as shown in the Test Setup with the power meter thermistor mount connected to
the transmission test set TEST port, and the dc power supply set to approximately + 20 Volts.

b. Disconnect cable 8410B-W3P1 (Blue band) from J8 and connect oscilloscope through a 50 ohm load
to 8410B-W3P1 (the output of the test channel).

¢.  Remove the 8410B-A8 assembly and connect A7 TP1 to ground.
d. Set 8410B SWEEP STABILITY control and power supply for a VTO frequency of 155 MHz.

e. Set 8620C for CW frequency of approximately 2.2 GHz and a AF of approximately 400 MHz. Set
power level to — 18 dBm. Disconnect thermistor mount and connect 8411 A TEST port to test set. Ad-
just frequency controls for display on oscilloscope similar to Figure 5-2. It may be necessary to adjust
A6R14 from its preset position for maximum birdie amplitude.

f.  Set bias adjust (A5RS) until the oscilloscope display is approximately 10 percent of the peak-to-peak
amplitude.

g. Adjust bias centering (ASR3) for minimum birdie amplitude. If the birdies go into the noise, increase
the signal level by adjusting ASRS. Continue to adjust A5R3 for minimum birdie amplitude.
Minimum birdie amplitude should occur with A5R3 near its center position. If it must be adjusted
more that +45 degrees from center, or balancing cannot be achieved, one of the diodes is defective
and the sampler should be replaced. Refer to Paragraph 8-42 for sampler replacement procedure.

h. Adjust Power Amp (A6R14) for maximum (peak) birdie amplitude.
i.  Reset ASRS5 for maximum gain (fully clockwise).
j.  Remove oscilloscope connection from W3P1 and reconnect W3P1 to J8. Disconnect 8410B-W1P1

from J7 and connect oscilloscope to W1P1 through a 50 ohm load. The oscilloscope display should be
similar to Figure 5-3.

Figure 5-2. Test Channel IF Bandpass Birdies
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ADJUSTMENTS

5.20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d)

———1 2 IFs r———

R

BANDPASS

Figure 5-3. Reference Channel IF Bandpass Birdies

k. Adjust BIAS ADJUST (A4RS5) counterclockwise until the oscilloscope display is approximately 20
percent of the peak-to-peak amplitude.

. Adjust bias centering (A4R3) for minimum birdie amplitude. If the signal goes into the noise, increase
signal level by adjusting A4RS, and continue to adjust A4R3 for minimum birdie amplitude. Adjust
A4RS5 to obtain a birdie pattern approximately three times the noise level.

m. Set 8620C for full band sweep (band 3) 12-18 GHz. Adjust BIAS ADJUST (A4RS5) for maximum
birdie amplitude at 18 GHz with minimum decrease of amplitude at the beginning of the sweep.

n. Disconnect power supply from 8410B SWP REF input. Remove jumper from 8410B-A7TP1 and
ground, and reinstall A8 assembly. Reconnect 8410B-W1P1 to J7.

0. Set 8620C for 2 — 18 GHz sweep. Set 8410B frequency range for AUTO. Set sweep stability for best
display stability. It may be necessary to reduce sweep speed.

NOTE

It may be necessary to perform test on Paragraph 5-21 at this point if a stable trace
is not obtainable.

p. Adjust ASRS for best overall frequency response on display with minimum amplitude skipping at the
stop sweep points. The sweep stability control should be adjusted over the maximum lock range dur-
ing this adjustment. Lowering the power amp gain slightly may improve the amplitude skipping.

q. Set 8620C for 0.11 to 2 GHz sweep (using 86222A/B), set 8410B frequency range switch to AUTO,
and set sweep stability control for a stable sweep.

r.  Reference channel bias adjust A4RS may need a slight adjustment clockwise to reduce amplitude
jitter. The test channel bias adjust ASRS may also need a slight adjustment to reduce the amplitude
jitter. (See Service Hints 3 and 4.)
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ADJUSTMENTS

5-20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d)

S.

Remove 8410B-A8 assembly and connect ground to A7TP1. Set 8620C for a CW frequency of 2.2
GHz and a AF of =400 MHz. Set 8411A VTO frequency to 100 MHz using 8410B SWEEP STABILI-
TY control.

Disconnect cable 8410B-W1P1 (Red band) from J7. Connect oscilloscope through 50 ohm load to
8410B-W1P1 (the output of the reference channel).

u. Apply —20 dBm, 2.0 to 2.4 GHz signal to 8411A REFERENCE port. Select A4R14 for a
peak-to-peak signal of 62.5 mV + 7 mV on oscilloscope. (See Service Hint 2.)
NOTE
62.5 mV = 7 mV corresponds to —20 dBm * 1 dBm. A spectrum analyzer can be
used if a 100 MHz oscilloscope is not available.
v. Remove ground jumper from 8410B A7TP1 and reinstall 8410B A8 Assembly. Reconnect
8410B-W1P1to J7.
5-21. 8411A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER
ADJUSTMENTS:
A6R2, A6R6, A6R7, A6RS, and select A6R12, and A7C13.
DESCRIPTION:
The VTO tuning voltage is shaped to provide maximum range of the tuning stabilizer control.
TEST SETUP:

Z-AXIS

NEGATIVE BLANKING
SWEEP OSCILLATOR

DIGITAL MULTIMETER

BLANKING Z-AXIS

con— W - FREQ REF
S ] o 0 0 O 000@
- em - - PROGRAMMING
PR I NETWORK ANALYZER 4
SWEEP OUT RF s o
ouTPUT L
FREQ i
REF \,)E. L
oo | [ (Do o o [
INPUT e
\
HARMONIC
FREQUENCY
TRANSMISS ION TEST SET Aéml‘ CONVERTER
TEST
ST o w,
INPUT
! = REF
i
|

TEST EQUIPMENT: Items 1, 4, 10, 11, and 25, Table 1-8.
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ADJUSTMENTS

5-21. 8411A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER (Cont’d)

PROCEDURE:

a. Check the VTO frequency per paragraph 5-19, omitting step d.

b. Connect equipment as shown in the Test Setup. Connect DC voltmeter to 8411A-A6TP3. Remove
ground jumper from 8410B A7TP1 and reinstall 8410B A8 assembly.
¢.  Set 8620C for 4 to 8 GHz sweep.

d. Set 8410B Freq Range Control for 4 to 8 GHz.

€. Adjust break point limit BPL (A6R2) for 11.20 Vdc = 0.05 Vdc.

f.  Set 8410B Sweep Stability control for best trace without breakup (loss of phase lock). Note the
position of the knob. Phase lock loop oscillations induced by VTO shaping will appear on the display
as power holes. (See Figure 5-9). To verify that the power hole is caused by loop oscillations, vary the
Sweep Stability control. If the power hole moves along the display, it is caused by loop oscillations. If
it does not vary across the display, it is a true RF power hole. (See Service Hint 5).

g. Rotate Sweep Stability control 10 degrees clockwise and then counterclockwise from the position
noted. If the 8410B breaks phase lock, adjust BP1 (A6R8). BP1 (A6R8) should be adjusted to give the
maximum range of the Sweep Stability control without losing phase lock.

h. Move the Frequency Range switch one position clockwise and then one position counterclockwise.

The Sweep Stability control should be adjustable to give a complete trace without loss of phase lock or
loop oscillations. If oscillations can not be eliminated, adjust BP2 (A6R7) and BP3 (A6R6). It may be
necessary to change the value of A6R12 from 90.9 ohm to 75 ohm if oscillations cannot be eliminated
with BP2 and BP3. Also, the value of A7C13 may need to be increased to decrease phase lock loop
gain.

Set 8620C for 2-18.0 GHz sweep and 8410B FREQ. RANGE to AUTO. Adjust Sweep Stability for
best trace without breakup (loss of phase lock). Make final adjustment of BP2 (A6R7) and BP3
(A6R6) if necessary for best results. If oscillation persists, see Service Hints 3 and 4.
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ADJUSTMENTS

5-22. 8411A CHANNEL ISOLATION
ADJUSTMENTS:

A5C13 and ASR3

DESCRIPTION:

8411A channel isolation is adjusted for >65dB, 0.11 to 6.0 GHz; >60dB, 6.0to 12.4 GHz; >50dB, 12.4
to 18 GHz (Option 018).

TEST SETUP:

2-AXIS

SWEEP IN
Va
NETWORK 1 BLANKING

ANALYZER

SWEEP RF
OSCILLATOR ~ PLUG-IN  yegarive
BLANKING

DISPLAY
PLUG-IN

FREQ REF FREQ REF

O == = =0 -
,,, P SOURCE
PROGRAMMING § SWEEP RF CONTROL W1 {84108) J7 (84108)
out out POWER METER SMC M/M
) ADAPTER SMC-F TO BNC-M
- L ADAPTER CABLE
- -F
TN —1 ADAPTER
SMC-F TO BNC-M -— S TYPEN F/F
ADAPTER CABLE ADAPTER
Y [ ]
e -
c ¢ INPUT /
THERMISTOR 20 dB
MOUNT ATTENUATOR
]
RF cABLE —] == HARMONIC
It 50 0w FREQUENCY
APC7TO :‘Zﬂ‘- CONVERTER
TYPEN ' Y [
ADAPTERS 7 \
POWER z ~
SPLITTER A TEST
/ _J
/
Vd
REF

RF:
CABLES

TEST EQUIPMENT: Items 1, 2, 10, 14, 15, 18, 20, 23, 25, 29, 30, 31, 32, 33, Table 1-8.
PROCEDURE:

a. Remove special top and bottom test covers from 8411A and install original covers. Install covers over
reference and test channel pre-amps. If test channel pre-amp cover has only one access hole, use
special test cover that has five access holes for making adjustments.

b. Disconnect 8410B-W1 from J7. Insert 20 dB attenuator between W1 and J7.

c. Connect test equipment as shown in test setup with thermistor mount connected to cable from power
splitter.

d. Set signal source to sweep from 6 to 12.4 GHz. Set RF output level for a —10 dBm indication on
power meter.
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ADJUSTMENTS

5-22. 8411A CHANNEL ISOLATION (Cont’d)
e.  Disconnect thermistor mount and connect 8411A TEST port to cable from power splitter.
f.  Set 8412A MODE to AMPL, dB/DIV to 10, and BW to 0.1 kHz.

g. Set 8410B TEST CHANNEL GAIN to zero dB, FREQ RANGE to AUTO, and SWEEP STABILITY
for most stable CRT display.

h. Use 8410B AMPLITUDE VERNIER control and 1 dB/step TEST CHANNEL GAIN Control (if
necessary) to position CRT trace on center horizontal graticule line.

i. Disconnect 8411A TEST port from cable to power splitter and terminate TEST port with 50 ohm
load.

j.  Increase TEST CHANNEL GAIN by 60 dB. The CRT trace should be below the reference established
in step h above.

k. If the CRT trace is below the center horizontal graticule line, no adjustment is necessary. If the CRT
trace is above the center horizontal graticule line, try adjusting 8411A-A5C13. If 60 dB isolation can
not be achieved try adjusting 8411A-AS5R3. Note the position of ASR3 before attempting to adjust it.
If adjusting it does not improve the isolation, return it to original setting. If it was necessary to read-
just ASR3, the amplitude skip should be rechecked per paragraph 5-20, step p. If 60 dB isolation is
not obtainable with these adjustments, repair to the sampler is required.

1. Repeat steps d through k with the signal source sweeping from 2.0 to 6.0 GHz and the TEST
CHANNEL GAIN increased by 65 DB in step j.

m. For Option 018 only (12.4 to 18 GHz range). Repeat steps d through k with the signal source sweeping
from 12.4 to 18 GHz and the TEST CHANNEL GAIN increased by 50 dB in step j.

5-23. 8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT
ADJUSTMENTS:

AS5R20, ASR21, and select ASR8

DESCRIPTION:

The amplitude and phase offset is adjusted for center screen display with verniers centered.
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5-23.

8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT (Cont’d)

TEST SETUP:

SWEEP OSCILLATOR NETWORK ANALYZER
SOURCE e __

T D’_ . . PROGRAMMING CONTROL

SO i \@EQQ
Jooc-m.:-o @0 | FREO* l ve
SWEEP RF REF Reo
ouT out
A SWEEP
INPUT
HARMONIC
TRANSMISSTON FREQUENCY
TEST SET CONVERTER
TEST
— 1l I ©  J
REF
- )

TEST EQUIPMENT: Items 1, 4, and 10, Table 1-8.

PROCEDURE:

a. Connect equipment as shown in Test Setup.

b. Set 8410B FREQ RANGE to 4 to 8 GHz.

c.  Setsignal source to sweep 4 to § GHz.

d. Adjust 8410B SWEEP STABILITY control for stable display.

e. Set 8410B TEST CHANNEL GAIN to 22 dB.

f.  Center 8410B AMPLITUDE and PHASE VERNIERS.

g. Set 8412A MODE switch for DUAL display, AMPLITUDE for 1 dB/DIV, and PHASE for 10
DEG/DIV.

h. Adjust 8411A-A5SR20 GAIN adjust and 8411A-A5R21 PHASE adjust to center the amplitude and

phase traces on the display. See Service Hint 6. The interaction of these controls may require
repeating the adjustments several times. If phase and amplitude still cannot be centered remove ASRS8
and adjust for amplitude and phase zeroing with only the Phase control, A5SR21.
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ADJUSTMENTS

8411A SERVICE HINT 1

The interaction between the 62.5 and 65 MHz adjustment on most 8411A can be minimized by making a
simple circuit modification. The modification is to the A7 VTO Assembly, part number 08411-6024 Date
Code C-931-4 only. There are three versions of the A7 assembly, 08411-6002, 08411-6024 Date Code
C-931-4, and 08411-6024 Date Code D-1836-45. The 08411-6002 should not be modified. The 08411-6024
Date Code D-1836-45 already contains the modification. The Part Number and date code are located on
the circuit side of A7 board as shown in Figure 5-5.

Date Code C-931-4

PARTS ON
08411-6024
ONLY

Figure 5-4. A7 VTO Assembly 08411-6024, Date Code C-931-4

MODIFICATION PROCEDURE:

1. Remove the 4 screws securing the A7 assembly to the 8411A casting.

2. Carefully tip the A7 assembly up so that the circuit side of the board is exposed.

3. Locate the printed circuit board trace that connects the base of Q5 to the wiper of R19 (see Figure
5-5). With exacto knife or razor blade cut the trace between the wiper and the end of R19. Also cut the
trace from the base of Q5 to R19. Solder a jumper from the wiper of R19 to the base of Q5. See partial

schematic, Figure 5-6.

4. Secure A7 assembly to the 8411A chassis.
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Adjustments

8411A SERVICE HINT 1 (Cont’d)

v

S—— ‘ 60"
[@ﬂ) } E\.Z‘{gﬁl’,}-/f .4_;} £

CUT TRACE

MAKE NEW
CONNECTIONS

CUT TRACE

Figure 5-5. A7 08411-6024 Date Code C-931-4, Circuit Side After Modification

N ‘O » { / . - m ;&: « |
) ™ v . . ‘
o vem—— 9
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ADJUSTMENTS

SERVICE HINT 1 (Cont’d)

A7 VTO ASSEMBLY {08411-6024)

VOLTAGE TUNED OSCILLATOR
Ql,02 —

I

19.
| 420V -——w y
ce 1t c

3
Gvﬂl l“OPF
\

LOW FREQUENCY
. /— CLAMPING ——

! CIRCUIT
SRT

422
—[CZ

X LOW FREQUENCY gnoor b s
CLAMP
ADJUST '4 F90.9
Qs ‘\
1854-007)
\ R4 g
\C%SRi9  $2150 0.002
! —P3 20K 7 53 Mz +2. AV g
| V4 rooust
w7 420V
RS R o WP .1 ol
500% = ’—@ 18540323
CR)
ci
R2  4Re * €
i CR3 2562k $noo T O +6.5v @
]
v J} SR
i 1960
1
-r of 15 )— —’:
-
CRS

' +20V -20V

Figure 5-6. Partial Schematic of 08411-6024 Date Code C-931-4,
Showing the Circuit Modification
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8411A SERVICE HINT 2

The Reference Channel IF gain may be changed by selecting a new value of 8411A-A4R 14, Its value should
not exceed 133 ohms. If A14R14 is larger than 133 ohms, the noise level will be adversely affected.

8411A SERVICE HINT 3

Frequency Jitter Over 0.11 to 2 GHz

Frequency jitter as shown in Figure 5-7 can be the result of diode bias 8411A-A4RS not being optimized for
0.11 to 18 GHz operation. Adjusting A4R5 to completely eliminate the jitter will cause the efficiency to
decrease at the high frequency end. If an adjustment of A4RS is necessary to reduce the jitter, the efficien-
cy should be rechecked per paragraph 5-20, steps p throughr.

A power hole in the frequency range of 0.4 to 0.7 GHz is probably caused by a resonant in the sampler
diode and IF amplifier. To reduce the resonant, Ferrite Beads, HP Part Number 9170-0847, can be added
to the sampler diode leads. The addition of the beads will usually cause higher overall jitter but will
eliminate the power hole.

Jitter can also be caused by the connection of the pulse line to the strip line. This lead should be trimmed
and positioned as shown in Figure 5-8.

Another cause of jitter could be matching of the ferrite beads in the pulse line clamps. The tension on the
beads is critical. First try tightening the nylon hold-down screws. If this does not improve ripple, try
loosening screws. If this improves the ripple, the bead length should be shortened slightly by sanding or by
selecting different beads if they are available. Frequency jitter can also be caused by the VTO transistors
A7Q1 and A7Q2, HP Part No. 1854-0323. It may be necessary to try several of these transistors and
choose the pair that gives minimum jitter and will oscillate over the frequency range. If the transistors are
changed, it will be necessary to reset the frequency limits per paragraph 5-19 of this adjustment procedure.

Figure 5-7. Frequency Jitter 0.11 to 2.0 GHz
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ADJUSTMENTS

8411A SERVICE HINT 3 (Cont’d)

Pulse line shaped to substrate and trimmed
for correct length, even with the screw hole.

Figure 5-8. Pulse Line to Substrate Position
8411A SERVICE HINT 4

Phase Lock Loop Oscillations Eliminated By Adding Ground To A7 VTO Assembly

[f VTO oscillations can not be eliminated in the frequency range of 4 to 8 GHz with A6 VTO gain shaping
(Paragraph 5-21),an additional ground in A7 assembly may help.

Experiment to determine if an additional ground will reduce phase lock oscillation. Set 8410B frequency
range switch to 3-6 GHz. Normally the A7 assembly is grounded to chassis by the mounting screw in the
upper left corner. With a small screw driver or metal tip tuning tool, try grounding the printed circuit
ground plane to each of the other mounting screws. The point that has the best results in lowering the loop
oscillations should be permanently grounded. A ground terminal, HP Part Number 0360-0037, cut off,
placed under the screw, then soldered to the PC board ground plane, works well.

Figure 5-9. Power Holes Caused By Phase Lock Loop Oscillations

5-34



Model 8410B/8411A Adjustments

ADJUSTMENTS

8411A SERVICE HINT 5

A power hole around 10 to 18 GHz as shown in Figure 5-10 can be caused by a discontinuity in the sampler.
Try reducing the temperature at the point where the load meets the body and where the front connector
meets the body with cool freeze. If the discontinuity changes, the sampler must be changed.

Tracking ripple in the 2 to 12.4 GHz range (see Figure 5-11) can be caused by the sampler loads not mat-
ching. To improve matching, try substituting different loads until the tracking errors are minimized. The
part number for the loads is 08410-6000.

Figure 5-10. Power Hole 10 to 18 GHz Figure 5-11. Tracking Ripple 2.0 to 12.4 GHz
Caused By Discontinuity in Sampler Caused By Sampler Loads

8411A SERVICE HINT 6

The adjustment range of the PHASE ADJ 8411A-A5R21 and GAIN ADJ 8411A-ASR20 can be increased
by increasing the value of the pots by a factor of 10. See below for values and part numbers.

A5R14 RESISTOR FIXED 100 Ohm 1% 0757-0401
A5R20 RESISTOR VAR 10K 5% 2100-1776
AS5R21 RESISTOR VAR 2K 5% 2100-1774
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for order-
ing parts. Table 6-2 lists abbreviations used in the
parts list and throughout the manual. Tables 6-3
and 6-4 lists all replaceable parts in reference
designator order. Table 6-5 contains the names
and addresses that correspond to the manufac-
turer’s code numbers.

| WARNING I

Any service or adjustment perform-
ed with the covers removed should
only be performed by qualified ser-
vice personnel. A shock hazard ex-
ists with the covers removed.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instru-
ment that may be replaced on an exchange basis,
thus affording a considerable cost saving. Ex-
change, factory-repaired and tested assemblies are
available only on a trade-in basis; therefore, the
defective assemblies must be returned for credit.
For this reason, assemblies required for spare
parts stock must be ordered by the new assembly
part number.

6-5. ABBREVIATIONS

6-6. Table 6-2 lists abbreviations used in the
parts list and schematics. In some cases, two forms
of the abbreviation are used, one all in capital let-
ters, and one partial or no capitals. This occurs
because the abbreviations in the parts list are
always all capitals. However, in the schematics,
other abbreviation forms are used with both lower
case and upper case letters.

6-7. REPLACEABLE PARTS LIST

6-8. Tables 6-3 and 6-4 is the list of replaceable
parts and is organized as follows:

a. Electrical assemblies and their components in
alpha-numerical order by reference designation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

¢. Miscellaneous parts.

6-9. The information given for each part consists
of the following:

a. The Hewlett-Packard part number.
b. Part number check digit (CD)

c. The total quantity (Qty) in the major
assembly (Al, A2, or A3).

d. The description of the part.

e. A typical manufacturer of the part in a five-
digit code.

f. The manufacturer’s number for the part.

6-10. The total quantity for each part is given
only once — at the first appearance of the part
number in the list for each major assembly.

NOTE

Total quantities for optional
assemblies are totaled by assembly
and not integrated into the standard
list.

6-11. ORDERING INFORMATION

6-12. To order a part listed in the replaceable
parts table, quote the Hewlett-Packard Part
number (with the check digit) indicate the quantity
required, and address the order to the nearest
Hewlett-Packard office. The check digit will en-
sure accurate and timely processing of your order.

6-13. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial number, descrip-
tion and function of the part, and the number of
parts required. Address the order to the nearest
Hewlett-Packard office.
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6-14. SPARE PARTSKIT

6-15. Stocking spare parts for an instrument is
often done to ensure quick return to service after a
malfunction occurs. Hewlett-Packard has a
‘‘Spare Parts Kit’’ available for this purpose. The
kit consists of selected replaceable assemblies and

Model 8410B/8411A

components for this instrument. The contents of
the kit and the ‘‘Recommended Spares’’ list are
based on failure reports and repair data, and pro-
vides parts support for one year. A complimentary
‘‘Recommended Spares’ list for this instrument
may be obtained on request and the ‘‘Spare Parts
Kit”> may be ordered through your nearest
Hewlett-Packard office.

Table 6-1. Exchange Parts

REFERENCE

NEW PART

REBUILT-EXCHANGE

1726A and Below

1726A and Below

A2 Prefix 08411-80011
1824 A and Above
A2 Prefix 08411-80004

DESIGNATION NUMBER PART NUMBER DESCRIPTION
STANDARD 8411A 0.11T0 124 GHz
Al Prefix 08411-80010 l 08411-80012 Wideband Sampler Assembly
1824 A and Above (Reference Channel)
Al Prefix 08411-80003 5080-0245

08411-80013

5080-0246

|

Wideband Sampler Assembly
(Test Channel)

LY

A OPTION 018 0.11 TO 18 GHz

For module exchange procedure, see Paragraph 8-41.

Al Prefix 08411-80005 08411-80007 Wideband Sampler Assembly
1824 A and Above (Reference Channel)

Al Prefix 08411-80102 5081-8123
1726A and Below

A2 Prefix 08411-80006 08411-80008 Wideband Sampler Assembly
1824A and Above (Test Channel)

A2 Prefix 08422-80103 5081-8124
1726A and Below

!
NOTE
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Table 6-2. Reference Designators and Abbreviations (1 of 2)

Ao Assembly
AT. ... Attenuator, Isolator,

Limiter, Termination
B............ Fan, Motor
BT .............. Battery
C ... . Capacitor
CP............ .. Coupler
CR ......... Diode, Diode

Thyristor, Step
Recovery Diode

(SCR), .......... Varactor
DC .... Directional Coupler
DL ........... Delay Line
DS . ... Annunciator, Lamp,

Light Emitting Diode

ABS.......... Absolute,
Acrylonitrile Butadiene
Styrene

A/D. ... Analog-to-Digital

ADJ .. Adjust, Adjustment

AG. ..o Silver
AGC. .... Automatic Gain
Control
AL .......... Aluminum
ALTNG. ..... Alternating
ANDZ ........ Anodized
APC . ... Automatic Phase
Control
ASSY ....... .. Assembly
AT ........ Ampere Turn
ATTEN. . ... Attenuation,
Attenuator
AWG. .. ... ... American
Wire Gage
B
BDG........... Binding
BH........ Binding Head

BLK .. Black, Blank, Block
BNC. .. Type of Connector
BRS ...... ... ... Brass

REFERENCE DESIGNATIONS

(LED), Signaling Device MP......... Miscellaneous
(Audible or Visible) Mechanical Part
E.......... Miscellaneous P..... Electrical Connector
Electrical Part (Movable Portion),
Fooooo Fuse Plug
FL ... ... .. ...... Filter Q....... Silicon Controlled
H............. Hardware Rectifier (SCR),
HY............ Circulator Transistor, Triode
Joooo. Electrical Connector Thyristor
(Stationary Portion), R............... Resistor
Jack RT ........... Thermistor
Koo Relay S . Switch
L.......... Coil, Inductor T........... Transformer
M. Meter TB........ Terminal Board
ABBREVIATIONS
C DB...... Decibel, Double
Break
C.o......... Capacitance, DC....... Direct Current,
Capacitor, Center Double Contact
Tapped, Centistoke, DEG............ Degree
Cermet, Circular Mil DIO............. Diode
Foot, Closed Cup, D-MODE. ..... Depletion
Cold, Compression Mode
CCP ........... Carbon DO........ Package Type
Composition Plastic Designation
CER........... Ceramic DPDT ...... Double Pole
CMOS . .. Complementary Double Throw

Metal Oxide
Semiconductor
CNDCT..... Conducting,
Conductive, Con-
ductivity, Conductor

COAX.......... Coaxial

CONN......... Connect,
Connection, Connector

CONT ......... Contact,

Continuous, Con-
trol, Controller
CTR............ Center

D. Deep, Depletion, Depth,
Diameter, Direct
Current

DR .. Dram, Drill, Drilled,
Drive, Drum

ELEC ........ Electrical,
Electronic

ELECT ...... Electrolytic

EXT ......... Extended,
Extension, External,
Extinguish

F

F..... Fahrenheit, Farad,
Female, Film (Resistor),
Fixed, Flange, Flint,
Fluorine, Frequency

TC......... Thermocouple
TP ... oo Test Point
U....... Integrated Circuit,
Microcircuit

2N Electron Tube
VR...... Breakdown Diode
(Zener), Voltage

Regulator

W..... Cable, Transmission
Path, Wire
X Socket
Y. oo Crystal Unit
(Piezoelectric, Quartz)
Z..... Tuned Cavity, Tuned
Circuit

FDTHRU .. Feed Through

FEM............ Female

FET ........ Field-Effect
Transistor

FH .. Flat Head, Full Hard

FIG............. Figure

FIL...... Filament, Fillet,
Fillister

FL ..... Flash, Flat, Fluid

FIM........ Film, Flame

FM ........ Flange, Male

Connection; Foam, Fre-
quency Modulation

FR.............. Folder
FREQ........ Frequency
FT......... Current Gain

Bandwidth Product

(Transition Frequency);

Feet, Foot
FXD............. Fixed

GA ..... Gallium, Gallon,

GE ......... Germanium

GMV........ Guaranteed
Minimum Value

GP..... General Purpose,
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Table 6-2. Reference Designators and Abbreviations (2o0f 2)

H
HD ... Hand, Hard, Head,
Heavy Duty
HEX ...... Hexadecimal,
Hexagon, Hexagonal
HLCL .......... Helical
HV ........ High Voltage
HZ .............. Hertz
I
iC..... Collector Current,
Integrated Circuit
ID....... Inside Diameter
1IF...... Forward Current,
Intermediate Frequency
IN......... Inch, Indium
INCL ......... Including
INS ....... Insert, Inside,

Insulation, Insulator
INT ... Integral, Intensity,
Internal
INTL.......... Internal,
International
IV ....Insulation Voltage,
Valley Point (Emitter)
Current

J
J. ... Jack, Joule, Junction
J-FET..... Junction Field
Effect Transistor
JKT............. Jacket
K
K...... Kelvin, Key, Kilo,
Potassium
KHZ.......... Kilohertz
KV ..o Kilovolt
L
L...... inductance, Left,

Length, Liquid, Lock-
ing Threaded, Long,
Low

LG........ Length, Long
LIN . Linear, Linear Taper,
Linearity
LITE............. Light
LKWR ...... Lockwasher
LRD ....Legend Red (HP
6009-0035)
LT ..... Left, Light, Liter
M
M...... Male, Maximum,

Mega, Mil, Milli, Mode,
Momentary, Mounting
Hole Centers, Mounting
Hole Diameter
MA......... Milliampere

MACH........ Machined
MET..... Metal, Metallic,
Metallized,
Metallurgical
MET OX ... . Metal Oxide
MH....... Medium High
MHZ......... Megahertz
MLD...... Mold, Molded
MO........ Metal Oxide,
Milliounce,
Molybdenum

MOD. . . Model, Modified,
Modular, Modulated,
Modulator

MOSFET . ... Metal Oxide
Semiconductor Field Ef-
fect Transistor

MTG......... Mounting
MW........... Milliwatt
MY..... Polyester (Mylar)
N
NAND. .. Logic Not-AND
N-CHAN ..... N-Channel
NH.......... Nanohenry
NM......... Nanometer,
Nonmetallic
NO...... Normally Open,
Number
NOM.......... Nominal
NOR...... Logic Not-OR
NP........ Nickel Plated
NPN. ... Negative Positive
Negative (Transistor)

NPO. ... Negative Positive
Zero (Zero Temperature
Coefficient)

NS......... Nanosecond,
Non-Shorting, Nose

NSR...... Not Separately

Replaceable

o

OD. .. Olive Drab, Outside
Diameter

OPT........... Optical,
Option, Optional

P. Peak, Phosphorus, Pico,
Picosecond, Pitch,
Plug, Pole, Polyester,
Power, Probe, Pure

PB....Lead (Metal), Push

PC....... Printed Circuit

PC. .. Picocoulomb, Piece,
Printed Circuit

P-CHAN ..... P-Channel

PD . Pad, Palladium, Pitch
Diameter, Power
Dissipation

PF...... Picofarad; Pipe,
Female Connection;
Power Factor

PHEN . Bakelite (Phenolic)

PHL ........... Phillips

PIN..... Positive Intrinsic
Negative (Transistor)

PIV ... Peak Input Voltage

PL ... .Phase Lock, Plain,
Plate, Plug

PNP . ... Positive Negative
Positive (Transistor)
POLYE........ Polyester
POZI. . ... Pozidriv Recess
PRCN......... Precision
PRI............ Primary
PRP..... Purple, Purpose
PS ....Picosecond, Poise,

Polystyrene, Positive
Shorting, Pressure
Sensitive

PTS.............. Parts
PWW ... . ..... Precision
Wirewound
Q
Q........ Figure of Merit
QUAD....... Set of Four
R

R . Range, Red, Resistance,
Resistor, Right, Ring,
Rosin, Rubber-Resin,
Run Torque

RD .. Dynamic Resistance,
Round

RECT........ Rectangle,
Rectangular, Rectifier
REF.......... Reference
RF...... Radio Frequency
RFI..... Radio Frequency

Interference
RG..... Source Resistance
RMS. . . Root Mean Square
RTNR ......... Retainer

S

SEC. .. Second, Secondary
SGL............. Single
SHFT ............ Shaft
SI. ... Silicon, Square Inch
SL ... ..., Slide, Slow
SLDR ........... Solder
SLT ... Slate, Slot, Slotted
SMC . ... Subminiature, C

Type (Threaded Con-

nector)
SPCG.......... Spacing
SST....... Stainless Steel
ST Set
STD .......... Standard
STDOFF....... Standoff

SUBMIN . .. Subminiature
SW ... Single Wall, Switch

T

T..... Tab Width, Taper,
Teeth, Temperature,
Tera, Tesla, Ther-
moplastic (Insulation),
Thickness, Time, Tim-
ed, Tooth, Turns Ratio,
Typical

TA............ Ambient
Temperature, Tantalum

TANT ........ Tantalum

TC ....... Thermoplastic

TERM ........ Terminal,
Termination

THD ... Thread, Threaded

THK............. Thick

THRU......... Through

TRMR......... Trimmer

TRN........ Turn, Turns

TSTR ........ Transistor

TUR ............ Turret

U...... Micro, Untapped,
Uranium
UF.......... Microfarad
UH......... Microhenry
UNMTD..... Unmounted
US........ Microsecond,
Microsiemen

\Y

V.... Vanadium, Variable,
Violet, Volt, Voltage
VAR........... Variable
VDC. Volts, Direct Current
VDCW..... Direct Curent

Working Volts
VTO...... Voltage Tuned
Oscillator

w

W. . Watt, Wattage, White,
Wide, Width, Wire

W/ o With

WIV . ... Working Inverse
Voltage

WV..... Working Voltage

WVAC . Working Voltage,
Alternating Current

WW.. . ..... Wire Wound
4

ZMAX ....... Maximum
Impedance

ZNR............. Zener
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Table 6-3. 8410B Replaceable Parts

Replaceable Parts

Reference HP Part |c Q . Mfr
: A t Description Mfr Part Number
Designation Number |D \ P Code
At 08410ep013 | S 1 ASSEMBLY, FREQUENCY RANGE SWITCH 28480 08ui0=6013
ALR1 07570290 ) 3 RESISTOR 6,19x 1X ,125W F TC304<100 19701 MFUC1/8wTOwb]191=F
a1R2 075720438 3 11 RESISTOR S,11K 1X ,125W F TCZ0+=100 2u54e C4e1/8eT0=5111aF
ARy 0757=0279 0 7 RESISTOR 3,16K 11X ,125W F TCx0+=100 2u5us Cimi/B8aT0m3 b]1=F
ARy 06983150 6 2 RESISTOR 2,37K X ,125% F TCwo+=100 2usue Cliel/B8eT0=2371aF
AtRS 0757-0428 1 3 RESISTOR 1,62K 11X ,125% F TCage=i00 24546 Cdaj/8eTO=to21mF
AtRe 07570274 S 2 RESISTOR 1,21K 1% ,125W F TCs0+=100 2454e Cdml/BeTlmlg] Snf
AyRY 0757=0420 3 1 RESISTOR 750 1X ,125W F TC=0e=100 2454s Cuej/BeTO0u]S|=F
AyRa 0757=0418 9 2 RESISTOR &19 1X ,125W F T(S0+=100 24540 Che]/8aT0ebiIRef
41R9 0698e3047 4 1 RESISTOR 422 1% ,125W F TC®0+ei00 24546 Cle)/BuT0el22RaF
AtR10 0698a344b 1 4 RESISTOR 316 1Xx ,125% F TC204e100 24546 Cie1/B8eT0u3joRaF
[SL.E81 0757=0402 1 3 RESISTOR 110 1X ,125W F TC20ee100 2454s Cldw)/8aT0wl]lnF
1R 2 069824037 0 1 RESISTOR 46,4 1% ,125w F TC®0ee100 24546 Clu]/B8eT0dbRAnF
A1Ry3 07570346 2 1 RESISTOR 10 1% ,125N F TC20¢=100 24546 Cliw]/8eT0uiOROmF
a1R14 07570397 3 1 RESISTOR 68,1 1% ,125w F TC204e100 24s4ue Cdel/B8aT0ebBRiaF
ARG 07570399 S RESISYOR 82,5 1X ,125w F TC=0+=100 24546 Cldm]/BeT0wB2R5=F
AR 0757-0401 0 RESISTOR 100 1x ,125W F TCm04e100 24546 Cdmi/BeT0ey0]eF
A1Ry? 0098+3437 2 1 RESISTOR 133 1% ,125W F TCs0+e100 24546 Cdal/BeT0e]33RaF
ayRy8 07570405 4 1 RESISTOR 162 1% ,125n F TCx:0e=100 24S4e Cldel1/B8aT(ejb2Ref
A{RyQ 0698344y 8 1 RESISTOR 215 1% ,125W F TCEQew100 24546 Cdm]/BuT0e2{SRaF
41R20 06983443 0 ] RESISTOR 287 1x ,125W F TC30ee100 2uS4e Cdn1/BeT0w287ReF
AR 0098.344u 1 - RESISTOR 316 1% ,125% F TCa0+=100 24546 Clde]/8uTOndjoRaF
A1R22 0757=04106 7 [ RESISTOR S11 fXx ,125% F TC30+=100 24848 Cla)/B8eT0eS51{ReF
ayR23 0757e0419 [ 2 RESISTOR 681 §x ,125% F TC204=100 2usde Lle]/8aT0ubB8iRaf
YL 0757=0274 5 RESISTOR 1,21K 11X ,125% F TC30¢=100 24548 Ciwi/8aT0el213eF
A1ReS 0757«0278 9 3 RESISTOR 1,78K {X ,125% F T(C30e=100 24546 Cliwl/8eTOe] 78 wF
A1R26 06983153 9 [ RESISTOR 3,83K 1X ,125n F TCW04w}Q0 2sae Cle)/8eT0e383]eF
A{R27 2100-34027 7 1 RESISTOR=VAR W/SW 20K 20X LIN -SPDTeNCeND 28480 2100=3427
AjR28 07570467 8 1 RESISTOR 121K 1% ,125% F 1Cm04e)00 2454e Cliwl/8eT0el2]3eF
A181 3100-2015 8 1 SWITCH=RTRY DP137+P§ {,562-CTR-SPCE 28480 31002015
A2 084106014 7 1 ASSEMBLY, ATTENUATOR gw9 DB 28480 08410=6014
084100006 | 4 2 COVER, ATTENUATOR 28480 08410+0006
08410=0019 1 2 CLAMP/PLAYE ATTENUATOR'COVER 8 28480 0841000019
084106027 | 4 1 CABLE ASSEMBLY, AMPLIFIER VERNIER 28480 08410we027
A2R1 08111773 7 2 RESISTOR 238,484 ;1; ,05W PWA TCu0e=20 20940 140=1/40w238RUBGE
A2R2 08111778 2 [ RESISTOR 2,20974K 1% ,05n PWW TC304-20 20940 140=1/40=2209R7 1B
A2R3 0811=1778 2 RESISTOR 2,20971K: (1%, 05W PWw T(804220 20940 140=1/7U0=2209RT =8
A2Ry 0A11=1773 7 RESISTOR 238,484 1% OSA Pww TCu04e20 20940 140=1/u0=238R4BY=B
A2RS 08111778 2 RESTSIOR 2,20971K 1% 054 PAW TCmO4eR0 209490 1401 /40°2209RT 1 wB
A2R6 0811w1778 2 RESISTOR 2,20971K ,1X 0% Paw TC®0ee20 20940 140=1/74022209R71 08B
A2R? 08t1=1772 6 2 RESISTOR 110,349 1% .05« Puw TC30¢=20 20940 f40el/40e]16R149B
A2R8 0R11e178Y 7 [ RESISTOR: 4, 36212K 1% .05~ Pww TC204e20 20940 140wt /U0vudo2R]12eB
A2R9 08111781 7 RESISTOR B,36212K ,1X ,05# Pwh TCE0¢e20 20940 140"1/40=u3b2R12=8
A2R10 0B11=1772 6 RESISTOR $18,149 ,1X ,054 Pwn TCB0e=20 20940 1640°1/40"116R149eB
ARy 0811781 7 RESISTOR 4,36213K ,1% .05 Pan TC20+w20 20940 1U0e1/400a362R) 208
ARy 2 ORlja)T78Y 7 RESISTOR &,36212K ,1X% ,05W Pwh TCx0e=20 20940 140=1/40=d302R1 208
A2R13 081117714 51 1 RESISTOR 57,69 1% ,05% Pww T(®04e20 20940 140e1/u0eSTROS=B
A2R14 0811-1782 & 2 RESISTOR 8, 069548K 1% ,05W PwW TC=04e20 20940 140«1/40=8695R48
A2R1S 08111782 s RESISTOR 8,69548K ,1X ,05n PAw TCe0eepo 20940 140=1/640=8b95RU8
4281 31002014 7 1 SWITCHCROTARY {,250 STRUT CTR SPCGy 10 28480 3100=2014
A3 0841006015 9 1 ASSEMBLY, 0e=60 DB 28480 08410.6015
VBU10=0006 4 COVER, ATTENUATOR 28480 08410.0006
084100019 1 CLAMP/PLATE ATTENUATOR CUVER 28u80 0841020019
A3Cy 0160=2204 0 3 CAPACITOReFXD 100PF +e5% 300vDC MICA 28480 01602204
A3ly 9100=10660 3 1 COlL=MLD 2MH 5% Q365 ,2150X,56LG=NCOM 28480 9100e1660
A3R 0811=1779 3 3 RESISTOR 2,475k 1% ,05W Pww T(=Q+e20 20940 160°1/40°2475R=B
A3R2 0811=1775 9 ] RESISTOR 611,111 1X ,05w Pww T(204-20 20940 140=1/740"611R1 1B
A3R3 08111775 9 RESISTOR 611,111 ,1X 054 PAN TC®04=20 20940 140=1/40eb iR} w8
A3RY 0811=1770 0 3 RESISTOR 711,51 ,1% 05w Pww TCEO0+=20 20940 J40w)/40=T11R510eB
A3RS 0811«1777 1 [ RESISTOR 962,475 ,1X% ,05# Pww TC80+=20 26480 0811=1777
A3Rg 0811=1777 1 RESISTOR 962,475 ,1X ,0SW PWK TCE0ee20 28480 08111777
A3R? 08111779 3 RESISTOR 2,475K ,1% ,05W PWw TCs(Qe=29 20940 140°1/40°2475ReB
A3RS8 08111775 9 RESISTOR 611,111 ,1X ,05n Pww TCS0+¢e20 20949 140174001 1R111e8
A3RS 0811=1775 9 RESISTOR 611,111 ,1X ,05K Pwh TCE0+e20 20940 140e1/40=611R111eB
A3R10 08111776 0 RESISTOR 711,51 1% 05w PWW T(B0¢e20 20940 140=1/40=711RS10=8
A3R1Y 08111777 | RESISTOR 962,475 ,1X 05w Pww T(S0¢=20 28480 08111777
A3Ry2 08111777 1 RESISTOR 962,47% 1% 05w Pww TC204w20 28480 08113777
A3R13 081121779 3 RESISTOR 2,475k ,1% ,05W Pww TCE0+e20 20940 14Qe] /40024T5RB
ARy 08111778 9 RESISTOR 611,111 ,1% ,05# Pww TC%04e20 20940 140e1/400611R1 118
ARy 0811=1775 9 RESISTOR 611,111 ,1X ,05n Pww TCugee20 20940 140=1/740=611R1{t1eB

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

.. fr
Reference HP Part ¢ Qty Description M Mfr Part Number
Designation Number |D Code
TR 6 LLINTIRAL 0 T RESISTOR 711,51 1% 05K PWw TCE0+e20 20940 140=1/40=T11R5) 0B
AYIRYT? 0R11=1777 1 RESISTOR 962,475 ,1X ,05w Pww T(Ce0+e20 28480 08111777
a3RYR 08111777 1 RESISTOR 962,475 ,1X ,05n PaW T(®04e20 28480 081t=1777
A3R19 0811=1774 8 1 RESISTOR S00 .1% ,05W PWN TCS0¢=20 20940 140=1/40=501-8
43151 3100e200¢ 7 1 SwITCHeROTARY 1,250 STRUT CTR SPCGy 7 28480 3100=2008
au 08u10eb003 | 4 1 ASSEMBLY, 20 MWZ IF AMPLIFIER BOARD 26480 08410w6003
44Ct 0150=208S 9 29 CAPACITOR«FXD ,01UF +80.20% 100vDC CER 28480 0160=205%
auC2 016C=2055 9 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 01602055
A4C3 0160=205% 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=2055
auCy 0160%2055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01602055
A4CS 0160=2085% 9 CAPACITOR®FXD ,01UF +R0=20% 100VDC CER 28480 01602055
auCe 0160-2055 9 CAPACITOReFXD ,01UF ¢80=20% 100vDC CER 28480 016022055
AuCY 0160=2055 9 CAPACITOR=FXD ,0t1uf +80=20% 100vOC CER 28489 01602055
a4Cs 016022055 9 CAPACITOR=FXD ,01UF +80-20% 100vDC CER 28480 016022055
a4C9 016022085 Q CAPACITORSFXD ,01UF +80=20% 100vDC CER 28480 016022055
aaCio 0160+2055 9 CAPACITOR=FXD ,01UF ¢80=20% 100VOC CER 28480 016022055
A4C1 0100=2055 9 CAPACITORFXD ,01UF +80+20% 100V0OC CER 28480 016002055
auCy V160=2055 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 0160=205%5
auCys 01002055 9 CAPACITOR=FXD ,01UF ¢80+20% 100VOC CER 28480 0160=2055
a4Cty 0160=2055% 9 CAPACITOReFXD ,01UF +80=20% 100vDC CER 284890 0160#2055
A401 18540073 9 9 TRANSISTOR NPN S] T0=72 PDs200M& 28480 1854=0073
IYT'H) 18540073 9 TRANSISTOR NPN 8] TD=72 PDE20OMW 28480 1854=0073
AuG3 1R53=0034 0 3 TRANSISTOR PNP 81 TO=18 PD=3s0MK 28u80 1853=0034
AuGy 1R54=0073 9 TRANSISTOR NPN S1 TOe72 PD=200Mw 28480 1854=0073
A405 1853=0034 0 TRANSISTOR PNP 81 TO=18 PDs360MW 28480 185320034
auls 1854e0073 9 TRANSISTOR NPN gl T0e72 PUS200MN 28480 1854=0073
A4Ry 0757=0042 9 3 RESISTOR 10K 1X ,125% F TC20e=100 2u54e Cde1/8eT0w]1002=F
[YLY] N757=0438 3 RESISTOR S,11K 1% 128N F TCs0+e100 2uS4e Ciw]/BeTO0e5111af
LY LA 0757=0401 0 RESISTOR 100 1% 125 F TC®04=100 24sSue Clel/8eT0m101=F
AuRy 07570280 3 6 RESISTOR 1K 1% 1258 F TLz0e=100 2u54e Cdwl/BuT0e1001«F
YL 069803153 9 RESISTOR 3,83k 1% 1250 F TC=04=100 24546 (e} /8eT0e383]wF
AuRe 0698-0083 8 [ RESISTOR 1,96K tX ,12%W F TCe0+s100 2454s Ciwi/8eT0wiqb=F
a4R7 069800895 0 1 RESISTOR 2,61K .1X ,125W F: TCRO4w100 24546 Cdal/8eT0egb)leF
auRA 07%7e0b01 0 RESISTOR 100 1% ,4250 F TCRO#e100 24Sue CUel/8aT0ef0lef
aun9 01757=0401 0 RESISTOR 160 1% 125w F T1C304e100 2u54e Céwy/8aT0alOl=F
AuRy0 07570401 0 RESISTOR ‘100 1% , 1250 F TCw04=100 2us4e Cle1/B8aT0el0leF
LYLES 06983132 ] 1 RESISTOR 261 1X 125K F T(80¢e100 24Sue Clal/B8eT0s26]0eF
A4Ry 2 0757-0279 [ RESISTOR 3,16K 1% ,125% F TC80+=100 24546 Cie]/8eT0ulib]eFf
A4R1Y 0757=0401 0 RESTATOR 100 1X ,125W F 1C804=100 2u54e Cae1/8eT0=101"F
YN 07570438 3 RESISTOR S,11K 1X ,125#° % TC30ee100 2usde C4e1/8eT0=5111F
AUR1LS 0757=0401 0 RESISTOR 100 1% ,125+ F TC=0+e100 24S4e C4el/BaT0m10]eF
[YLET 0757=0280 3 RESISTOR (% 1%, 1250 F TC=0ee100 2u54ub Cdel/B8aT0w100)eF
[YLER 075720418 9 RESISTOR & % ;1250 F TC30¢4e100 24546 Clel/BuTOmbl IR=F
Ayry R 0757e0422 5 2 RESISTIOR/BO9 IX (125w F TC20+4=100 24546 Clwi/8aT0e909RF
4uRy9 0757=0401 0 RESISTOR £00 1X 125% F TC804e100 24S4e C4e1/8eT0m10]=F
AuR20 V7570401 0 RESYSTUR 100 1% 1250 F TCE0+=100 24sde Cdel/8aTOm10]=F
AuR2 07570401 [ RESISYOR 100 1X ,125n F TCE0+e100 2usue Cimi/8eT0=10)=F
A4RrR2?2 0757=0438 3 RESISTOR S,11K 1% ,125W F TCs0+=100 2454e Cldu]/BeT0e5111aF
A4R23 06983156 2 3 REJISTOR 14,7K X 1250 F TC204=300 24546 Cdal/8aT0m14T2eF
A4R24u 0797«0279 L] RESISTOR 3,16K 1X ,125W F TC=0es100 2454s Céw1/8eT0n310t=F
4uR2% 0698=3440 1 [ RESISTOR 196 1X ,125w F TCB0+=100 24sds Ciol/8eTOel 90ReF
LYLF 0p9Ralids 3 3 RESISTOR 383 1% ,125W F TC30+<100 24546 Ciel/B8aT0=383ReF
AUR27 0757«0279 4 RESISTOR 3,16K 1X ,1250 F TCxQeeloO 24540 Cue)/8aT0e31biaF
Ay4Rr2a 0757=0401 0 RESISTOR 100 1% ,125W F TC304=100 2454e Céei/8eT0=10]ef
AUR29 UIST=0ul8 3 RESISTOR S,11K 1X ,125W F 1C30+-100 2uSde Cdal/BeT0=5111F
IYLEN 069823156 2 RESISTOR 14,7K 1X ,1250 F TCB0+=100 2uS4e Cldel/8aT0mt1ul2eF
AS 0RYYI0=p037 5 1 ASSEMBLY, PHMASE DETECTOR BOARD 28480 08410"6037
AsCt DELETED
asC2 016022255 1 1 CAPACITOR«FXD B,2PF +=,25PF S500yDC CER 28480 01602255
AsC3 0140e019) 8 1 CAPACITOReFXD SePF ¢=S5X 300VDC MICA 72136 DMISES60J0300MVICR
aSCuy 0160=205% 9 CAPACITOReFXD ,01UF +80=-20% 100V0OC CER 28480 016022055
A5Cs 01602055 9 CAPACITORFXD ,01UF +B0=20% 100VOC CER 28480 0160=205%
asCe Gio0=0370 7 1 CAPACITOREXD 20PF ¢=5% S00VDC MICA 28480 01600370
asCy Vis0=208% 9 CAPACITOR=FXD ,01UF +80«20% 100VDC CER 28480 016092055
asCa 015022085 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 016022055
ASCH 0160=2055 9 CAPACITORFXD ,01UF +80=20X 100VDC CER 28480 0160=20S5
asCyo ni160e2307 4 4 CAPACITOR=FXD 4TPF +=5% 300vDC MICA 28480 03160=2307
ASC11 0160=2307 4 CAPACITUReFXD 47PF ¢eSX 300VDC MICA 28480 01602307
asCy2 0160=2307 4 CAPACITORSFXD 47PF ¢w5X 300VDC MICA 28u80 0160-2307
asCy3 0160e2307 4 CAPACITOReFXD 47PF ++5X 300VOC MICA 28480 0160=2307
asCiu 016022055 9 CAPACITORSFXD ,01UF +80=20% 100VOC CER 28u80 0160w205S
asC1s 0160=2055 9 CAPACITOR=FXD ,01UF +80-20% 100VDC CER 28480 016022055

See introduction to this section for ordering information
*Indicates factory selected value
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Model 8410B/8411A Replaceable Parts

Table 6-3. 8410B Replaceahle Parts

Reference HP Part ic| 4 Descripti Mfr
; . escription Mfr Part Number

Designation Number |p| Yt p Code

[~ a5C1e 0160=015% ) 1 CAPACITOR=FXD 3300PF +»10% 200VDC POLYE 28480 0160=013%5
4sC17 OELETED
45CRy 1901=0179 7 8 DIODE=SWITCHING 15V SOMA 7SQPS DQ=7 28480 19010179
ASCR2 1901«0179 7 DIODE=SWITCHING 1SV SO0MA T7S0PS DO-7 28480 1901=0179
a5CRY 19010179 7 DIODE=SWITCHING 15V SOMA 750PS DOw7? 28480 19010179
ASCRUY 19010179 7 DIDDE=SWITCHING 15V S0Ma 750PS DOe? 28480 1901=0179
ASCRS 19010179 7 DIODE=SWITCHING 15V 50Ma 750PS 0O=7 28480 19040179
ASCRe 19010179 7 DICODE=SWITCHING 15V SOMA 7S0P§ DOw? 28480 19010179
A5CRY 1901=0179 7 DIODE=SWITCHING 15V S0MA 750PS DQ=? 28480 1901«0179
asCRR 19010179 7 ODICDE=SWITCHING 35V SOMA 750PS DOe? 28480 190120479
ASCRO 1901=0022 9 2 DIODE=STABISTOR oV 250MA 28480 1901%0022
4SCRyo 1901=0022 L] DIODE-STABISTOR 10V 250MaA 28480 1901=0022
a5L1 DELETED
ask2 9140=0105 3 1 COIL-MLO 8, 2uM 10X @250 ,1550x,375LG=NOM 28480 914d0=0105
ASL 3 9100=1614 7 1 COIL-MLD 820NH {0X G250 ,1550x,375LG=N0OM 28480 9100=1614
ASL 4 91do=0121 3 1 COILMLD 1,8UH 10% Q=33 ,1550X,375 GenOM 28480 9140ep0121
A5LS DELETED
A5G4 1R54e0071 7 12 TRANSISTOR NPN 8@ POR3IOOMW FTE200MHZ 28480 1854%0071
as0G2 18540071 7 TRAMSISTOR NPN 81 PDEIOOMW FT2200MHZ 28480 1854e0071
4563 1854=0071 7 TRANSISTOR NPN SI PDE3I0OOMW FTR200MHZ 28480 1854e0071
4504 1R54=0073 9 TRANSISTOR NPN 8] TO=72 PD2200Mw 28480 185400073
459S 1854=0073 9 TRANSISTOR NPN 81 TO«72 PD3200Mw 28480 18540073
A506 1854de0073 9 TRANSISTOR NPN I TO=72 PDE200Mw 28480 185400073
a5Ry 07570416 7 RESISTOR S3i t¥ ,125W F TC=20e=)00 24s4s Cidnl/8eT0=51 ReF
Sk 07570438 3 RESISTOR S,11k 1% ,125% F TCEQ+=100 2uSue Cde/BeT0e511]eF
45K 3 0698-3157 3 2 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1962-F
A5RY 07970416 7 RESISTOR St 1X ,125wW F TC20+=100 26546 Cde1/8eT0=511ReF
ASRS 0757a0u38 3 RESISTOR S,11K 1X ,125w F TCZ04«100 24546 Cdm1/8eT0=5111eF
ASR6w V6983157 3 2 RESISTOR 19,6% 31X 125w F TC=20+=100 2454de Cldn}/BeT0mlF02aF
ASR7 0757=0421 4 2 RESISTOR 825 1x ,125% F TCs0ee100 24546 Cldul/BeT0uB25RF
AGRA 07570199 3 [ RESISTOR 21,5k 1% ,125w F TL®0+e100 24846 Cldel/BaT0w2152aF
ASR9 V7570199 3 RESISTOR 21,5k 1% 1258 F T(®0¢el0Q0 24Sde (H4e]/BeT0e2]152eF
aSR10 07570401 0 RESISTOR 100 1% ,125m F TCs0¢=100 24S4e Clal/BaT0m10]ef
A5kyy 07570280 3 RESISTOR 1Kk 1X 125w F TCZ0+4=100 2uSde Cldai/B8aT0=100]ef
ASR1Q 07S7=ndot '} RESISTOR 100 1X ,125w% F TCs0e¢eiO0 2us4de Cdmi/8aTOe10]ef
ASR1Y V698e3u38 3 3 RESISTOR 147 1x 125w F TC®0+e100 24546 Clmy/BaT0ululReF
ASR14 07570401 0 RESISTOR 100 1% ,12%W F 1C204e100 24548 Cue1/B8eT0e10leF
asR1s U757e0438 3 RESISTOR S,11K 1% ,12%% F TCEQ4=100 24546 Cde1/8eT0=St11eF
ASR16 0698=0083 8 RESISTOR 1,96k 1% ,12%5W F TCR04e100 2454e Clel/B8aTOw196]oF
ASR17 0698e3443 0 RESISTOR 287 1% ,1254 F TC30e¢m100 2454e Clei/8aTOn287ReF
A45R1A 06980083 8 RESISTOR 1,96K 1X 125w F TC®0e=100 2us4e Clei/BaTQ=190]=F
ASR19 0698e3443 0 RESISTOR 287 1% L1254 F TCx0+e100 2usS4e Cle)/BeT0=28TReF
ASR20 07570401 0 RESISTOR 100 1X ,12%n F TC204e100 24548 Cidsl/BeaTQeiol=F
85R21 06983155 1 2 RESISTOR 4,64k 1% ,125W F TCE04e100 2usde Cial/BuT(mubl)=F
aSR22 0757-043R 3 RESISTOR S,11%x 1% L1254 F TC=0+=100 2uSde Cém]1/8eT0=511)sF
ASk2y 07570401 0 RESISTOR 100 1% ,125W F TCs0e=100 2usde Cuw1/BaT0=101mb
ASR24 07570280 3 RESISTOR 1K 1X ,125W F TC304=100 24546 Clni/8aT0e1001eF
AGK2S 069843154 [ 5 RESISTOR 4,22K 1% ,125W F TCs0+=100 24s4e Cdmi/8aT0eu22)=F
A5R2e 0698=3154 0 RESISTOR 4,22 1X ,125W F TCzp+=i00 24546 Cim]/8eTQmu22l~F
ASR27 06983154 [} RESISTOR 4,22K 11X ,125W F TCmge=100 24540 Cuel/8wT0=4221F
ASK2R 0698=3154 0 RESISTOR 4,22K 1X ,1258 F TCmO+=100 2454 Cdal/BaT0wu2)eF
asR29 069%e34up 7 RESISTOR 196 1% ,125¢ F TC20+e}00 24546 Cde)/BaTOe)96RF
asR1g Nb698e344n 7 RESISTOR 166 1% ,125w F TCzgeeioo 2u54e Cdei/8eT0e]v6R=F
ae 0RUIQenu0? | & 1 20 MHZ? OSCILLATOR ASSEMHLY 28480 08410=6009

DOES NOT INCLUDE Y

a6t 0160=205% 9 CAPACITORFXD ,01UF +80«20% 100VDC CER 28480 01602085
apC2 N160°2055 9 CAPACITOReFXD ,01UF +80e20% 100VDC CER 28480 0160=20585
aeCy 0160=2055 9 CAPACITOR®FXD ,01UF +80=20X 100vDC CER 28480 016022055
asCa 01b0=2055 9 CAPACITUK=FXD ,01UF +80=20X 100VDC CER 28480 0160=205S
aAsCS 0140=0199 1 1 CAPBCITUR=FXD 2u0PF +¢=5% 3p0VDC MICa 72136 DM15F241J0300WV]ICR
deCow
asC? 0160=2218 6 1 CAPACITOR«FXD 1000PF +<5% 300VDC MICA 28480 016022218
asCR 014020205 S 1 CAPACITOR=FXD @2PF +=5% 300VDC MICA 72136 DMISE620J0300WVICR
anC9 01602204 0 CAPACITOReFXD 100PF +=5% 300VDC MICA 28480 0160=2204
asl1o 0160=2055 9 CAPACITOR«FXD ,01UF +8020% 100vVDC CER 28480 016022055
a6C1y 016002204 [ CAPACITORFXD §00PF +«5% 300VDC MICA 28480 016022204
asC12 01002055 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 016022055
a6C13 01602055 9 CAPACITOReFXD ,01UF +80=20X 100VDC CER 28480 0160e205%
a6Cty 016022055 9 CAPACITORFXD ,01UF +80=20% 100YDC CER 284890 016002058
a6CR1 1910w0022 8 2 DIODE=GE Sy 60MA 3,5NS DOe? 28480 1910e0022
asCR2 1910=0022 8 DIODE-GE SV 60MA 3,5NS DODe? 28480 1910=0022

See introduction to this section for ordering information
*Indicates factory selected value



Replaceable Parts Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

- 1 -
P Part |c I Mfr

Reference HP Pa ol Qty Description Mfr Part Number
Designation Number J Code

[ T#eC1 9100-1631 '3+ 1 ] T COIL=MLD S6UH 5% 0855 ,1550%,375LG*NOM 28480 9100=10631
4601 1A54=0073 9 TRANSISTOR NPN 81 TO72 PDS200OMW 26uBp 1854=0073
A602 18540073 9 TRANSISTOR NPN 81 TQe72 PDz200MW 28480 185420073
4603 18530034 0 TRANSISTOR PNP 8] TQe18 PDE360Mwm 28480 1853=0034
AbRY 0698+0083 [ RESISTOR 1,96K 1% ,125% F TC®042100 2454e Cde1/BeTOmI90]eF
46R2 07570447 4 3 RESISTOR 16,2K 1% 1250 F TCx04e100 2uSde Cldal/BeT0=1622eF
ABR3 06983157 3 RESISTOR 19,6K 1% L1250 F TCS04e100 245468 Clde)/BeT0e1902nF
AbRU 0757-0280 3 RESISTOR 1K 1%-,125W F T(x0e=100 2454e C4a1/8eT0wiyuleF
46RS 0757-0280 3 RESISTOR 1% 1% ,125# F TCE0+=100 2uSde Clel/BeT0m100)F
A6Rb 0698e3440 7 RESISTOR 196 1X ,125% F TCs0+e100 245486 Clal/BeTl=lF0RaF
AsRT 07570279 0 RESISTOR 3,16K 1x ,125% F T(30e=]l00 2uS4ue Cdey/B8eTOmlibleF
ApRB 07570801 [ RESISTOR 100 1% ,125W F TCs0+4e100 24548 Clat/BeToelyjaf
AsR9 0757=0482 9 RESISTOR 10k 1% ,125# F TC=0+=100 24%ue Cldel/BeTol0o0anr
A6R 10 0757«0438 3 RESISTOR S,11K 1X 125K F T(EGeel100 24546 Clel/BuTGeS511eF
ApR 1y 0757-0401 ¢ RESISTOR 100 1% ,125W ¥ TC204=100 2usde Cdais/BeT0elglef
aeR12 0757=-0422 ] RESISTOR 909 1x ,125% F TCE04+100 24546 Clwl/BeT0e909RaF
ApR(y 069683153 9 RESISTOR 3,83k 1y ,125W F TCS0+ei00 24546 Clui/BeTOu3a3inF
AoR14 06983440 7 RESISTOR 196 1% ,125% F TC204e100 2454e Clel/BeTOmlF6RF
AeR(S 06980083 8 RESISTOR {,96K 1X ,125# F TCBQee]00 2usde CUol/BeTln)o0]eF
asR1p 06983150 [ RESISTOR 2,37 1% ,1254 F TCEQ+e]00 2uS4e Clel/BaT0e2iT]aF
ApR1Y 0698-3440 7 RESISTOR 196 1% ,125W F TC=0+=100 24546 Cdei/8eTOm]96ReF
ApRyA 075720401 0 RESISTOR 100 1% ,125~ F TC=0++100 24540 Clel/B8eT0ui0]eF
ApR19 0757-0279 0 RESISTOR 3,16K 1X ,125% F TCup+e100 245644 Cldmy/8nTOm310iF
AbXYY 12000191 7 1 SOCKET=XTAL 2=CONT MNC=25/U DIP=SLDR 28480 1200=0191
[Y33) 0410.0123 9 1 CRYSTAL, QUARTZ(MATCHED TO A13Y1) J . 28480 0l10e0123
A7 0BU)Dwn0UL 4 1 ASSEMBLY, VT0=DC AMPLIFIER BOARD 28480 08410=6041
A7C1 0160-2230 H 1 CAPACITOR=FXD 3300PF +e«8% 300vOC MICA 28489 0160=2230
Arc2 0189=0100 3 1 CAPACITOR®FXD 4, ,YUF+=10% JSVDL TA 56289 150D475x903582
A7C3 01602209 5 1 CAPACITOReFXD 360PF +wS¥ 300VDC MICA 28480 01602209
47C4 018620374 3 1 CAPACITOR=FXD 10UF¢v10X 20VDC Ta 56289 1500106902082
A7Cs 0150=0121 5 3 CAPACITORSFXD ,1UF +80=20% 50vDC CER 28480 0150e0121
a7Ce 0150-0121 S CAPACITOR=FXD ,1UF +80-20% S50yDC CER 28480 015000121
4707 0150-0121 5 CAPACITOR«FXD. ,qUF +80%20K - SOVOC CER 28480 0§150m0(2¢
A7Ce 016020159 0 1 CAPACITORF X0 6800PF +=10%X 200V0L POLYE 28480 01600159
arce Glegwate? 0 1 CAPACITOR=FXD ', 0BIUF +=10% 200VDC POLYE 28489 0160m0167
a7C10 0169=0160 3 1 CAPACITOR=FXD: 8200PF ¢e10% 200VDC POLYE 28480 0160m0160
A7CRY 190120025 2 2 DIODEGEN PRP 100V ¥00MA Doe7 28480 19010025
arCR2 19010025 2 DIODE=GEN PRP 100V 200M8 DOwY 28480 1901w0025
Ar4y 1854=0071 7 TRANSISIOR NPN 81 PD-:ooMn‘FT-zoonnz 28480 1854de0071
4702 18540071 7 TRANSISTOR NPN 81 PDs300MW FY3200MM2 26480 18540071
A7Q3 18530020 4 8 TRARSISTOR PNP- 81 PDRIOOMW FTs1SQMH2 28480 1853=0020
4764 18550078 6 1 TRANSISTOR JwFEY NeCHAN DemQDE 81 28480 185520078
A70% 18540071 7 TRARSTSTOR NPN 81 POs300MW FTE200MH2 28480 1854=0071
A7Ge 18S4=0071 ? TRANSISTOR NBN 81 PD2300Mw FTw200MHZ 28480 185420071
4707 1RS4=0071 7 TRANSTSYOR NPN SI PDe300Mw FT3200MH2 28480 1854007
A708 1854=00714 7 TRANSISTOR 'NPN 8] PD3300MN FT8200MHZ 28480 185420074
ATRy 06983260 9 1 RESISTOR 46u4K 1% ,125% F TCm0ee100 28480 069823260
A7R2 0757=0401 2 1 REBISTOR 8,1% 1% ,125% F TCRO+e100 265486 Clal/BaTQebB2aF
ATR3 0757-0042 9 RESISTOR 10X 1% ,125W F TC®0¢=100 24546 Cdel/8eT0wiQieF
ATRY 009R=305) 0 H RESISTOR 133X 1% 1254 F TCR0+=100 24546 Cdet/8eT0=1333F
ATRS 0757=0416 7 RESISTOR 511 1% ,1254 F TCEO#e100 2us4e Clel/8uT0u5]1Raf
A7Re 0757-0421 4 RESTSTOR 825 1x ,125W F 7C304e100 2u546 Cldnl/BaT0e825RaF
ATR? 0757=027¢6 ? t RESISTOR 61,9 1% 1254 F TCE0ew100 26546 Cdnl/8aT0nb152F
A7RB 0757-0458 7 2 REBISTOR S1,1K 1% 1254 F TC®0+4=100 24546 Cdel/BaT0e5112=F
ATRG 07570438 3 RESISTOR §, 11K (X ,125W F TCSOeeion 2usae Cduwi/Bel0uS1wF
47R1g 21003354 9 1 RESISTORTRMR S0K §0X C SIDE=ADJ jeTRN 28480 21003354
(S LIN 0698=3153 9 RESISTOR 3,83K X ,125% F TCspeslgo 24546 Clel/B8=TOe3831aF
a7RY2 069823438 3 RESISTOR 147 1% ,125% F TCm0¢>100 24546 C4=i/BeTo=14TReF
ATR13 0757-0288 1 s RESISTOR 9,09k 1% ,125W F TCB042100 19701 MFUC1/82T02909]F
ATRYY 0757=0442 9 RESISTOR 10K 1% ,125w F TCu0+=100 2usus Cdul/BeT)eln02eF
aTP1g 0e98«3u38 3 RESISTOR 147 1X 125w F TCm0+=100 2usue Cusi/8eT0nlyTRaF
ATRyg 069843450 9 2 RESISTOR 42,2k 1% ,1250 F TCe0eainoO 2454e Clal/8eTQud222=F
ATR1Y 0698+315% 1 RESISTOR 4, 64K §X 1258 F TCEQee100 2u546 Cdel/BeTOeldbdl=F
A7R18 0757«0463 4 1 RESISTOR 82,5% 1% ,12%5W F TC804=100 24546 Clia}/8eT0e8252eF
ATR19 0757=0462 3 l RESISTOR 78K 1X ,125w F TCEQ+=100 24546 Clal/Balle?S02=F
ATIR20 0757-0u47 4 RESISTOR 16,2k 1% ,125W F TC804e100 2usue Cldel/BaTOu)b22eF
ATR2} 67157=0416 7 RESISTOR S11 1% ,425W F TC=04=100 26566 CUe1/8eT0u511RaF
ATR22 0698+3154 [ RESISTOR 4,22% 1% ,125W F TCB0sal00 24Sus Chat/BaTuul2iaf
ATR23 0757ep442 9 RESISTOR 10K 1% ,125VW F TCmoeeloD 24546 Cla)/BaT0mi002aF
ATR2y 0098-3u44 1 RESISTOR 316 1% 125N F TC®0+e100 2usus Cidal/BaTOe31bRuF
ATR2S 0098=3044 1 RESISTOR 3j6 1X ,125# F TCepe=100 24548 Cuw1/8=T0e316R=F

-1 ]

See introduction to this section for ordering information
*Indicates factory selected value
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Model 8410B/8411A

Tahle 6-3. 84108 Replaceable Parts

Replaceable Parts

Reference HP Part |c| 4 i Mfr

: - t Description Mfr Part Number
Designation | Number |D Y P Code

aTR26 07570419 i) [ TRESISTOR 681 1% L,125W F TC30+e100 2usue Clei/BeT0wb8iRwF
ATRZ2Y? 07570416 7 RESISTOR 511 X ,1254 F TCs0+=100 2454e Cle)/8aTOw5)|ReF
A7R28 0698=00R2 7 1 RESISTOR ued 1% ,125% F TCa0e=100 2usds Cdel/BeT0elpu0=F
a8 0R410=6007 | 2 1 SEARCH GENERATOR ASSEMBLY 28480 0841026007

(Y18 0160e0168 1 1 CAPACITORFXD ,1UF +=10% 200VDC POLYE 28480 0160=01068

480y 1RS4=0071 7 TRANSISTOR NPN SI PDz300Mw FTs200MHZ 28480 1854w0071

4802 1854=0071 7 TRANSISTOR NPN 8] POE30OMW FTx200MHZ 28480 1854%0071

4843 185320020 4 TRANSISTOR PNP 8] PDa300MW FT2iS50MAHZ 28480 18530020

ABGY 185320020 4 TRANSISYOR PNP 81 PD=300Mw FTziS0MHZ 28480 1883e0020

4808 18530020 4 TRANSISTOR PNP 81 PDE300MW FTE{SOMHZ 28480 1853=0020

48Q¢ 18540071 7 TRANSISTOR NPN 81 PD=300Mw FTa200MMZ 28480 1854=0071

4807 18530020 4 TRANSISTOR PNP S1 PO=3IQOMW FTB{SOMHZ 28480 1853=0020

A808 1A83«0020 4 TRANSISTOR PNP 81 PUs300Mw FTE1SOMMZ 28480 1853=0020

4809 1853=0020 a TRANSISTOR PNP 81 PDs3I00MW FTs{SOMKI 28480 1853e0020

48G10 18%3=0020 4 TRANSISTOR PNP 81 PDm30ooMw FTeISOMHZ 28480 1883=0020

ABRy 07570447 8 2 RESISTOR S62 1% ,125% F TC204-100 24546 Cldel/8eT0eS02R=F
ABR2« 0757-0399 S 2 RESISTOR 82,5 1X ,125W F TC30+=100 2454s Cliei/8aTlu82R5F
ABR3 075%e0428 1 RESISTOR 1,62K 1% (125% F TC=0e+e100 - 2454s Ciel/8eT0wibe]eF
ABRY 0757«0402 1 RESISTOR 110 iX ,125w F 1{s0+e100 2uSde Chel/8eT0eilleF
ABRS 0698e3ude 3 RESISTOR 383 1% ,125% F TC30¢v100 24546 Cle1/8eT0e3BIR=F
A8Rs 0698-0083 8 RESISTOR 1,96K 1X ,125% F TCm=Q4=100 2454¢ Cléwl/8eTQe196]=F
ABRT 0698-315¢6 2 RESISTOR 14,7K 1% ,123SW F TCe0+ei00 24Sde C4m)/8sT0=1u4T2eF
48R 0757e0424 7 ? RESISYOR 1,1K {% ,125+ F TCm0¢=300 2454e Clul/BaT0el10leF
ABR9Y NOT ASSIGNED

48R0 NOT ASSIGNED

ABR1Y 0757%«0200 7 1 RESISTOR S,62K 1X ,125W F TCu0+=100 2454e Clim|/8aT0=502aF
ARRL2 0757-0279 0 RESISTOR 3,16k 1X 1254 F TCu0+=100 24846 Cie}/8eT0e31bi=F
A8R1y 0p98-0083 8 RESISTOR 1,96k 1X (1250 F TCB0+e100 2454e Cumi/8eT0=1901=F
ABRYY 0757=0424 7 RESISTOR 1,1K 1% 1250 F TCB0+=100 2uS4e Cldwi/BeT0el10]eF
A8R1S 0757=0443 [ 1 RESISTOR 11Kk 1% ,125« F T(s0+e100 24Sde Clim)/8uT0el102eF
ABR1e 06983151 7 1 RESISTOR 2,87k 1% 1254 F TCe04e100 2454e Ciel/8aT0egBT1wF
48R17 0698«3043 0 RESISTOR 287 3% ,125Kk F TCs0+e100 24546 Cde)/8eTOw28TReF
ABR18 07570278 9 RESISTOR 1,78K 1X 1254 F TCs04e100 ELTT Clel/8eT0e 78 eF
A8R19 0757=044u1 8 1 RESISTOR B,25K 1% ,125W F T(20+=100 2usde Cée}/8eT0ed25]eF
A8R20 07570199 3 RESISTOR 21,SK 1X 125K F TC80+=100 24s4e Chdel/BuTOn2152eF
ABR21 0757=0199 3 RESISTOR 21,5k 1X 41258 F TCx0¢e100 24s4dp C4el/BmT0e2152=F
AsR22 0757=0199 3 RESISTOR 21,5K 1X ,125% F TCsOemiQQ 24sde Clmi/B8eT0w2152nF
ABRD 0757«0199 3 RESISTOR 21,5K 1% 1288 F TCs0¢ei00 2uS4s Clal/8aTO0np152eF
ABR2u 0757=0290 5 RESISTOR 6,19K X 125n F TCapésio0 19701 MFUCy/8=Toeo191=F
ABR2S 0757=0290 5 RESISTOR 6,19 tX% 1250 F TC80ee100 19701 MFUC1/8eT0wb] T af
48R2¢ 0757=0458 7 RESISTOR S1,1K 1X ,125# F TC®0e=100 24546 Ciel/BeTub]i2eF
48R27 0698-3159 S 2 RESISTOR 26,1K 1% 125« F T(80+e100 2454de Cldni/8aTOu2b]2eF
ABR28 06981159 5 RESISTOR 26,1k 1% ,12%n F TC20+=100 24546 Cde)/BeTQeRbideF
ABR29 NOY ASSIGNED

48R3 0757«0278 9 RESISTOR {,78Kk 1% ,12%W F TCs0eelo0 24546 Ciw]/8eT0w1781=F
ABR31 NOT ASSIGNED

ARR32 0698«3136 L} 1 RESISTOR $7,8K 1% ,125w« F TC2042100 24S4e Cdel/BuaT0ey782=F
A8R33 06983450 9 RESISTOR 42,2K 1% ,125W F TCe0+«100 24S4s Cuml/8eTlwl222=F
ABR3L 07ST=0447 4 RESISTOR 18,2k 1% ,125n F TCQem100 24546 Clde)/8uT0nlib22nf
ABR3S Vo9Be3ude 3 RESISTOR 383 1x ,125n F TC30¢=100 24546 Cldal/8eTOw3B8iReF
A8R3e 0698+0083 8 RESIBTOR §,96K 11X ,1250 F T(=0e=100 24546 Cle)/BeT0w19]eF
ABR3Y 0757-0u402 1 RESISTOR 110 1% ,125w F TCs0+=100 24Sde Cde1/BeT0wi1)eF
AgR3A 0757=0428 1 RESISTOR 1,62K 1% ,125W F TCE0+e100 24546 Cldwi/8aT00s2)=F
ABRIgs 0757=0401 0 20 RESISTOR 100 1% ,125n F TCs0+=100 2454e Clui/BelOwiOlnF
ABRUO 0757e0417 8 RESISTOR S62 1% ,125W ¢ T(Cs0¢e100 2454¢ Clde1/8eT0e502R=F

See introduction to this section for ordering information

*Indicates factory selected value



Replaceable Parts Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

( a cl L {Mfr (
REf?renqe HP Part 5 Qty Descrlptlon Cod Mfr Part Number
+ Designation Number ode
A9 0RU10eb01086 | 1 1 BOARD ASSEMBLY, AUTOMATIC CONTROL 28480 08410w60100
A9C 0100=0575% 4 ? CAPACITOR=FXD ,047UF 4*20% S0VDC CER 28480 0160=0575
a9C2 0lo0-3877 S 1 CAPACITORWFXD 100PF +e20% 200VDC CER 28480 0160-3877
49C3 0180~-0575 4 CAPACITORFXD _pu7UF +e20% S0VDC CER 28480 016020575
49Cy 0160=0571 0 1 CAPACITORFXD 470PF +e20% 100V0C CER 28480 0160=0571
A9CS 01R0=1745 4 1 CAPACITORFXD |,S5UF+=10X 20VDC TA 56289 1500155x9020a2
49Cs 018¢e1743 4 2 CAPACITORFXD ,{UF+~10% 35vDC T4 56289 1560104x903542
asC7? 0180=1743 2 CAPACITOR=FXD ,q1UF+=10X 3SvDC TA 56289 1500104x903542
49C8 0100-4084 8 2 CAPACITOReFXD ,1UF +e20X% SOVDC CER 28480 0160=4084
A49C9 0180ei74s S 1 CAPACITOReFXD 3S5UF+=10X 20VDL TA S6289 150D 1Sex902082
AsClo Ol1p0e4084 a CAPACITOReFXD ,tUF +=20% SOVDC CER 28480 0160e4084
49CRY 19010040 1 2 DIODE=SWITCHING 30V SOMA 2N8 Dpe35S 28480 19010040
A9CR2 1901=0040 i DIODE«SWITCHING 30V S0MA 2NS DOe3S 28480 19010040
4901 1854a0071 ’ 9 TRANSISTOR NPN S] PDx=300Mw FTz200MM2 28480 1854e0071
4902 18540071 7 TRANSISTOR NPN 81 PD®300MwW FTE200MH2 28480 1854=0071
AQU3 1854007} 7 TRANSISTOR NPN g1 PDx300Mw FT200MHZ 28480 1854200714
A9Qu 18540071 7 TRANSISTOR NPN 81 PD=300Mw FTR200MHZ 28480 1854e0071
49Q5 18544071 7 TRANSISTOR NPN 81 PUS3G0MW FTS200MMZ 2848¢ 18Sde007!
4906 185520020 8 ' TRANSISTOR JeFET NeCHAN DeMODE TOwiS 81 284890 1855+0020
4907 185420071 7 TRANSISTOR NPN S1 PD3300Mw FT3200MMY 28480 1854w0071
4908 1854e007] 7 TRANSISTOR NPN SI PDE30OMAN FYB200MH2 28480 18540071
4969 1R54e0071 7 TRANSISTOR NPN 81 PD®300MA FTR200MH2 28480 1854=0071
A9G10 18540071 7 TRANSISTOR NPN 81 PD=z300Mw FTs200MH2 28480 18S54e0071
ARy 07570465 [ 1 RESISTOR 100K 1% ,125W F TCE09e100 24546 Clel/8«T0ni003aF
a49R2 0757=0401 2 i RESISTOR 68,1K 1X ,125Ww F TCs0seio0 24846 Cdal/8eT0wb8)2uF
49R3 0757=0442 9 3 RESISTOR 10K 1X ,12% F TCs0+=180 24548 Clel/BeT0einp2eF
A9RU 0083«1085 S 1 RESISTOR IM 5X 25« FC TLs=800/¢900 01121 CB10SS
A9RS 0757«04S8 7 4 RESISTOR S1,iK 1% L1254 F TC=0+e100 24S4s Cdei/8eT0e5112=F
A9Re 07570458 7 RESISTOR Si,1K 1% ,12%% F 1C®04#100 2us4e Cldel/B8eT0aSi12F
49R7? 0757=0u58 7 RESISTOR S1,1K 1% ,125% F TC80+e100 2usSue Cldul/8aTOnS]12nF
49R8 0698=31462 0 H RESISTOR 46, 4K tX L1250 F TLROew100 2454¢ Clml/8aT0ndodl=F
A9RS 2106+3109 2 1 RESJSTORTRMR 24 10% C SIDE=ADJ {7wIRN 02111 43IP202
A9R1q 0757=0290 5 t RESISTOR &6,19K 1% o125W F TCeo#=100 19701 MFUCY/8eTOm619)eF
A9R1 1 0757=0u28 1 2 RESISTOR 1,62K §% 4128w F TC®0+e100 24546 Cdel/B8eT0nib2]=F
A9R12 075Te0u42t 4 1 RESISTOR 825 3% 425w F T(=0+=100 24548 Cie]/8aT0ed25RaF
A9R1Y 0757=0416 ? 2 RESISTOR S11 1x 1250 F TC80+<100 24sde Ciw}/8aT0eS]11R=F
A9R14 0757=0458 7 RESISTOR S1,1K (X L1238 F TLR0+<100 2454e6 Cldei/B8=T0uS5112erF
A9R1S 07570442 9 RESISTOR 10K 1% ,125% F YCRO#=100 24sue C4w1/BaTO001002=F
A9Fte 0757=0420 3 RESISTOR 7850 1X ,12SW F TCa0+=100 2454de Cldw]/B8aTOnTS1F
AQR1YY 2100+3094 4 RESISTOR=TIRMR. 100K 10X £ SIDE=ADJ 17«TRN 021114 43P104
A9R1 8 0757e0442 9 RESIBYOR $0K 1% (1RSW F TCsoeey00 24S4s Cde1/8eT0%j002F
49R144 0698=3158 4 2 RESISTOR 237K (X 2125% F TCe0+=100 24546 C4m{/8eT0a23T2"F
A9R20e 0757epduy 1 1 RESISTOR 12,1% 1% 41258 F TCeo+e100 24546 Cdei/8eTOn1212=F
ASR21 s 0787-0123 3 1 RESISTOR ;a.gk 1%°¢1285n F TimOw=l00 28480 0787=0823
a9R2? 06980083 8 2 RESISTOR 1 ,96K 1X 1250 F TC80+e100 2dS4e Clim)1 /801001961 F
A9R23 069803156 2 2 RESISTOR §4,7K 1% ,125w F TC®0++100 24546 Cdel/BeTOnl4T2eF
49R24 0698=0083 8 RESISTOR “§,96K 15 ,125W F TC®0+=100 2454e Clal/8eT0n196]aF
A8R2S 0757«0280 3 1 RESISTOR 1K 1X ,125% F TCs0+=100 245de Cliei/8eT0ui00l=F
49R2¢ 069823185 1 1 RESISTOR 4,64k 1% ,128W% F TCs0e=i00 24S4e Cyml/BeT0ndpdl=f
49R27 0698=315¢ 2 RESISTOR 14,7K 1% ,125% F TCs0¢=100 244 Cdel/8eT0miuter
A9R2a 06983158 4 RESYISTOR 23,7K 1X 1250 F TCe0¢el00 24546 Chm]/8eT0w23T2F
A9R20 0757«0uu0 7 1 RESISTOR 7,5K 1% ,125w F TC=0+~100 24546 Ciwl/8eT0e7501nF
49R30 J698a1153 9 1 RESEISYOR 3,83k §X ,1254 F TC=0+eiC0 24s4de CUw{/8aTln3gief
48R3y 07%7=0416 7 RESIBTOR S11 1x ,12%W F TCs0e=100 24546 Ciel/BaTOuSyiRaF
A9R3> 0757=0438 3 t RESISTOR S,11K 11X 125w F TCa0vel00 24546 Clal/8eTOuS1]nF
49R1Y 0698=3446 3 1 RESISYOR 383 1x ,125W F TCm0¢=100 24546 Clde]/BeTOn383ReF
A9R34y 0698e34du3 0 1 RESISTOR 287 1% ,125w F TC®04e100 24546 Clai/8eTUw2BIRaF
49R3S 0797=0u28 ] RESISTOR 1,62K 1% ,1250 F TCE0sel00 24s4e Cle)/BeTlujbd)=F
89R36 06983260 9 { RESISTOR 464K 1% 125w F TCe0+e100 28480 0698a3260
AU 1820«1538 2 1 IC GATE CMOS NAND QUAD 2=INP 01928 CDUOT{AF
A9U2 1820-2051 6 2 28480 1820-2051
A9U3 1820-2051 6 28480 1820-2051
asue 1R26e0026 3 1 COMPARATOR PRCN TO=99 04713 MLM3116
AQVRY 19020680 7 1 DIODE«ZNR 1N8R2Y 6,2v 5% DOe? PDs, 25w 24046 1N827
AQVR2 19020071 0 t DIODE«ZNR 9y Sx DOe14 PD= _Sw TCB¢, 008X 28480 19020071
AQVRY 1902-0025 4 1 DIODE=ZNR 10V Sx DO=7 PDS 4w TCme, 06X 28480 1902=0025
s9xUy 1200=0508 0 1 SOCXEY=IC 14=CONT D]PeSLDR 28480 1200=0508
A9XU2 1200«0507 9 e SOCKET=IC 16=CONT DIPeSLDR 28480 12000507
A9XYS3 120020507 9 SOCKET=IC 16-CONT DlPeSLODR 28480 1200=0507
A9XUY 1200%0455 6 1 SOCKET«IC 8«CONT DIP»SLDR 28480 12009045%
! . B .

See introduction to this section for ordering information
*Indicates factory selected value
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Model 8410B/8411A Replaceable Parts

Table 6-3. 84108 Replaceable Parts

— - -
Reference HP Part ic Q . Mfr
: A t Description Mfr Part Number
Designation | Number (D Y | P Code
A10 084106049 | 0 1 ASSEMBLY, WIRING INTERCONNECTY BOARD 28480 0841026049
INCLUDES ONLY XAl, CKI THRU 8

a10C 0180e2292 8 3 CAPACITORFXD 3900UF+75«10% SOVDC AL 00853 500392U050ACeA

A10C2 018p=2292 8 CAPACITOR=FXD 3900UF+7S=10% S0VDC AL 00853 S00392U0504C24

A10C3 0180=2292 8 CAPACITOR=FXD 39Q0UF+7510% SOvDC AL 00853 500392U050AC24

At0Cy 0180=0050 2 1 CAPACITOReFXD qoUF+75«10% SOVDC AL 56289 30040660S00De

ag0cs NOT ASSIGNED

A410Ce NOT ASSIGNED

A10Cy 018020094 4 2 CAPACITOR=FXD 100UF+75e10x 25vDC AL 56289 3001076025002

A10C8 018020094 4 CAPACITORFXD 100UF+7S=10% 2SVDC AL 56289 3001076025002

A10Co 01800374 3 2 CAPACITORSFXD toUFs«10X% 20VDC TA S6289 150D106X902082

A10C40 0180«0374 3 CAPACITOR«FXD {0UF+=10X 20VDC TA 56289 1500106x%02088

A10Cy1 0140=0210 2 2 CAPACITOR=FXD 270PF +4=5% 300VDC MICA 72136 DM1SF271J0300nwVILR

A10C12 0140=0210 2 CAPACITOReFXD 270PF +=S8X% 300VDL MICA 72138 DM1SF271J0300MVICR

A10CR1 190100206 3 8 DJODE=PWR RECT 200V 750MA D0=29 28480 1901=0026

AL10CR2 19010026 3 DIODE=PWR RECT 200V 750MA D0=29 28489 1901%0026

A10CRY 1901=0020 3 DJODE=PWR RECT 200V 750MA DOw29 28480 190t-0026

AyOCRY 19010026 3 DIODE«PwR RECT 200V 750MA DCQe29 28480 19010026

A10CRS 19010026 3 OIODE=P#R RECT 200V 750MA DOe2% 28480 19010026

410CRe 19010026 3 DIODE=PWR RECT 200V T50MA D029 28480 19010026

A1QCRY? 1901=0026 3 DIODE=PWR RECT 200V 7S0MA D0e29 28480 1901=0026

A1OCRS 19010026 3 DIODE-PWR RECY 200V 750MA 0029 28480 1901=002¢

4100y 1854e0063 7 3 TRANSISTOR NPN 2N30SS SI T0-3 PO®yisw 28480 1854=0063

41002 1854-0063 7 TRANSISTOR NPN 2N3055 SI TOe3 PDm)iSW 28u8yp 1854=00063

A10G3 1854e0063 7 TRANSISTOR NPN 2N305S SI TO«3 POs{{Sw 28480 18540063
1200-0043 8 1 INSULATOReXSTR ALUMINUM 28480 1200=0043
1200=0147 3 1 INSULATORFLG=BSHG NYLON 28480 1200m0147

A1OXAL 1251=1886 [] 1 CONNECTOR«PC EDGE 1SeCONT/RONW 24RONS 28480 1251=188¢

A104y 08410=6050 3 1 ASSEMBLY, POWER SUPPLY BOARD 28480 08410-6050

AjoArct 01802205 3 1 CAPACITOR=FXD ,33UFew)0X 35vVDC T4 56289 150D334x90354A2

A10A1C2 DELETED

A10A1C3 01604300 1 2 CAPACITOR=FXD ,047UF +8020% 100VDC CER 50289 CO23F101L4732522=C0M

A10A1CY DELETED

A1049CS 0180%0229 7 1 CAPACITUReFXD 33UF+=10X 10VDC TA 56289 150D336X901 082

A10At1Ce 0t60~4300 1 CAPACITOR®FXD ,047UF +80«20% 100VDC CER 56289 Co23F101L4732522eC0H

41041C7 DELETED

A1041C8 NOT ASSIGNED

AfORICO 0180=0291 3 10 CAPACITOR®FXD jyfFeef0% 35VDC TA 56289 15001065x903542

A1049C10 0180=0291 3 CAPACITOR=FXD 1UF+=10% 35VDC TA 56289 150D108X903542

ALOALCHY 0180=0291t 3 CAPACITOR=FXD 1yF+=10X 3SVDC TA 56289 1500108x90354A2

A1OAICRY 19010025 2 3 DIODEGEN PRP 100V 200M& DOe? 28480 1901=0025

At0AJICR2 1901=0025 2 DIODE=GEN PRP 100V 200MA DDe7 28480 190120025

A10A1CRY 1901=002% 2 DICDE=GEN PRP 100V 200MA D07 28480 1901=0025

A10A1QY 185320001 1 3 TRANSISTOR PNP 81 T0e39 PDE60OMW 28480 1853=0001

A10A1Q2 185320001 1 TRANSISTOR PNP 81 TOe39 PD=60OMW 28480 185320001

A1041Q3 18530020 4 5 TRANSISTOR PNP 81 PDu30OMN FTs{50MHZ 28480 1853«0020

A10A1GY 18530020 4 TRANSISYOR PNP gl PD®300Mw FTRISOMNZ 28480 1853=0020

A1041GS 1853=0001 1 TRANSISTOR PNP 81 TO=39 PD360OMN 28480 1853=0001

A10AIRY 07570180 2 ] RESISTOR 31,6 1% ,125W F YC®04e100 28480 07570180

A10AIR2 07870280 3 28 RESISTOR 1K 1X ,125W F TCa0e=100 24546 Cdel/BaTOel00)F

A10AIRS 0757-0280 3 RESISTOR 1K 11X ,125W F TCm0+e100 24Sde Cldel/8eT0ei00eF

AtOA1RY 0757=0442 9 12 RESISTOR 10K 1X ,125W F TCE0+«100 24%4p Clel/B8uT0e1002aF

A1041RSg 0757-0199 3 1 RESISTOR 21,5K 1X 1254 F TC®04=100 24548 C4m1/8eTla2152aF

A10AtRe 08111552 (4 1 RESISTOR ,56 5% 2W Pw TCB0+e800 75042 BWH2e9/1bwd

ALOALRY DELETED

A10ALRS 0698-3155 9 12 RESISTOR 4 ,64K {X% ,12%5W F TC®0+e100 24546 Cdel/B8uT0eliblluF

A1041RO 2100+2632 4 1 RESISTOR=TRMR 100 10X C SIDEeADJ 1=TRN 30983 ET50Xx101

AtOAIRLO 0698=315% 1 RESISTOR 4,64K 1X ,125% F TCm0¢el00 24544 Cdw1/8eTCulbl])eF

A1041R 069823157 3 F RESISTOR 19,6K 1X 125 F TC®04+=100 24546 Clm1/BeT0n}62=F

A10agR12 0698-0084 9 2 RESISTOR 2,15K {X ,125W F TCEO+e100 2us4e Cdw1/8eT0=2151F

A10ALR13 0698e3444 1 1 RESISTOR 316 1Xx ,125W F TCm04e100 24546 Cde1/BeT0n3|bRaF

AJOALRIY 0757=0279 0 S RESISTOR 3,16K (X ,125w F TC®0+«100 2454s Cde1/BeT0u3ib]eF

A10AtRYS 07640015 7 1 RESISTOR 560 SX 2W MO TCm0+e200 28480 0764=0015

ALOAIRYS 0811e1662 3 H RESISTOR ,47 5X 2w PN TCm0+=800 78042 BWH2wUT/100ey

ALOAIRYY? DELETED

A10A1IR1B 06983160 8 3 RESISTOR 31,6K 1X 125w F TCe0+=100 24546 Cum1/8eT0=3io2eF

A10AIRY9 06983162 0 ] RESISTOR 46,4K §1X ,125W F TCE0ee100 24546 Clnt/B8aTO0nbbuef

A10A1R20 0757e0280 3 RESISTOR 1K 1% _125W F TCE04=100 24s4e Clde)/8eT0el001eF

See introduction to this section for ordering information
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Replaceable Parts Model 8410B/8411A

Tahle 6-3. 8410B Replaceable Parts

. - V
Reference HP Part ¢ Q . Mfr

. A t Description Mfr Part Number
Designation | Number D | Y p Code
LICZALER 0757=0280 | § T RESTSTOR 1K 1% ,125# F TCao+wio0 34546 C4al/8eTU=1001=F
A10A1Rp2 2100=1756 1 1 RESISTOReTRMR 200 S% ww S$IDE«&DJ 1aTRN 28480 2100%1750
A10A1R2}3 06980083 8 8 RESISTOR 1,96X 1% ,12Sw F TC%04e100 24546 Clej/BaT0n1961eF
A10A1R24 0757040} 0 27 RESISTOR 100 1X 125w F TC304ei00 24548 Clel/8aT0atOteF
A1041R2S 06983631 8 1 RESISTOR 330 SX 2w MO TC®0+e200 28480 069823631
A10A1R26 0R11etbb2 3 RESISTOR ,47 5% 2w Pw TCE04=800 75042 BWH2w4T/100m)
41041R27 07570280 3 RESISTOR 1K 1% ,125W F TCx0+e100 24546 Cidw}/8eT0e100]=F
A104tR28 ODELETED
A10A1R29 075720200 7 2 RESISTOR 5,62K 1X ,1254 F TCs0+e100 24548 Cumwi/BeT0uSplwF
41041R30 06983153 9 RESISTUR 3,83k (X 1258 F TCs04=100 2454e Ciel/BuT0alBlyaF
A1041RY1L 0757=0279 0 RESISTOR 3,16K 1X ,125W F TCs0+e100 2454e CHlel/B=T0a316iel
A10A1R32 0757=0286 1 2 RESISTOR 9,09K 1X ,125% F TCao+=100 19701 MFUC1/8eT0e9091F
A10a1Uy 1820-019%0 [ 3 I¢ 723 v RGLTR 10+100 04713 MC1723C6
At0AtyR 1R20-0196 [ IC 723 V RGLTR TOe100 04713 MC1T23C6
4104yU3 1820=01%6 6 IC 723 v RGLYR T0e100 04713 MC1723C6
a1l 08410-60073| 1 1 48SY, AMPLITUDE ATTEN, AMPLIFIER BOARD 28480 08410=60073
411C1» 01400197 4 1 CAPACITOR=FXD 180PF +=5% 300vDC MICA 12138 OM1SF§81J0300wYICR
Ay1C2 0150=0121 5 16 CAPACITORSFXD ,1UF +80«20% 50vDC CER 28u80 01502012}
a11C3 010000174 9 2 CAPACITORSFXD ,47UF +80=20% 25V0C CER 28430 01600174
A11Cus 0160=3076 [ 2 CAPACITORFXD 470PF +=5% 200VDC CER 284860 01603076
A11CS DELETED
Ap1Ce 0140e0184 9 2 CAPACITORFXD 8200PF +=1X 100VDC MICA 12136 DM20FB22F0100NVICR
411CTe 0160=0939 4 3 CAPACITORFXD 430PF +e5% X00VDC MICA 28480 01600939
A11Ce 0150=0121 5 CAPACITORFXD ,1UF +80=20% S0VDC CER 2B/uB0 0150=0121
a11c9 0150=0121 5 CAPACITORSFXD ,1UF ¢80e20% S0VDC CER 28480 0150=0121
Arsciro 01500121 5 CAPACITOR«FXD _{UF +80-20% SOVDC LER 28480 0150=0t21
41101 0160=0174 9 CAPACTTOReFXD ,4TUF +80-20G% 25VDC CER 28480 0160=0174
A11C12 01%0=0121 5 CAPACITOR=FXD ,1UF +B0=20% S0VOC CER 28480 0150e0321
Apice3 0150%0121 S CAPACITORSFXD ,1UF ¢B80=20% SO0vOC CER 28480 01500121
a11C1e G150=0121 5 CAPACITORSFXD ,{UF +80e20% S0vVDC CER 28480 6150=0121
a11C18 01800197 8 3 CAPACITOR=FXD 2,2UF++10%X: 20VDC TA 56289 1500225x902042
A11C16 01b0=2261 Q 1 CAPACITORSFXD 15PF +w5X SGOVYDC LER 0ee30 28480 01860=2261
atic17 0180e0197 8 CAPACITORSFXD 2,2UF¢=10% 20VD{ TA 56289 t150D225x902042
411C18 0180=0197 8 CAPACITORFXD 2,2Uf+e10X 20VDC TA 56289 150D225%x902042
A11€19 0150=0121 5 CAPACITORSFXD. ,1UF #80e20% SovDL CER 28480 0150e0321
AriCRY 19020049 2 i DICDE-ZNR 6,19¢ Sy DOT PDE 4N TCEe,022% 28480 19020049
ALl 91002209 8 2 COILeMLD 37,8UM SX Q{35  7S0X,61LGeNOM 26480 9100=2209
LIRIY 9140e0132 S 1 COIL=MLD 10MH 5X QO3B0 ,24DX,T4LG=NOM 28480 Q140=0131
A1idy 1854=0071 7 [} TRAN&fi!#RHNPN 81 POe30OMN FYS200MHZ 28480 18540071
A11G2 185420071 b TRANSISYOR NPN.S] PDe30oMw FYs200MN2 28480 1854=p07)
A1103 185420071 7 TRANSISTOR NPN 81 POS300MW FTE200MMHZ 28480 1854e0071
21104 t1853-0012 4 ] TRANSIBTOR PNP 2N2QOQA SI T0=39 PORe0OMN 61298 2N2eoua
A110s 18550081 1 1 TRANSISTOR JEET NmLHAN DeMODE SI 01295 2NS24S
4110 1853«0020 [ rnANa:atna PNP_ ST PDRS0DMM FTE1SOMMZ 28480 185320020
ALIRe 0757=0279 4 RESISTOR 3,46K 1X ,125w F TC0+=100 24S4e Cinl/8aT0n3j0]nf
AL1R2 069823159 5 2 RESISTOR . 26,1K 1% ,125n F TCw0e«100 26546 Cdel/BaT0u2bl2ef
Af1RY 0757e0424 7 1 RESISTOR 1,1k 1% 125w F TCE0¢=100 2usue Cdel/BuT0m1101eF
Ay1Ruw 0698=0082 7 3 RESISIDR 464 31X ,125W F TC20velo0 245486 Clap /BT O=bodo~F
A11RS 06983440 7 22 RESISIOR 196 1X ,125% F TCxOe+=100 ELLLTY Cdel/8aT0=190ReF
AL1Rp 0757.0280 3 RESISTOR 1K 31X 1258 F TC20+w100 24548 C4ni/BaT0=1001=F
a11RY 06980083 8 RESISTOR 1,96% 1% ,125W F TCR0+=100 24546 Clel/BeT0=)90]eF
Af{Rs 0698.3154 4 H RESISTOR 4,22K 1% ,125w F TCeoea=i00 24546 Ciai/BaTgmu2ief
[IRLL 075T=0442 9 RESIATOR 10K 1% ,125W F TCs0+=100 24546 Cdal/8aT0m1002eF
Ay1Ry0 0698=0084 9 RESIBTOR 2,15k 1% (125W F TCwo+e100 2u54s Cdey/BoT0m215)eF
[SRLIN 069843153 9 RESISTOR 3,83K 1X ,125% F TC®0eei00 2us4e Cdel/BaT0alBlior
A11R12 06983440 7 RESISTOR 196 1% ,12S5W F T(Z0¢e100 24546 CUwl/BeT0mw] F6R=F
A11R13 07570401 0 RESJSTOR 100 1% ,125W F TCs0+=100 24546 C4e1/BaTOei0)eF
Ay{R14 0757=00438 3 13 RESISTOR S,11K {X (125w F TC®04=100 24Sue Cldat/BuT0nS1l]aF
A{IR(S 069863447 4 1 RESISTOR 422 1x ,125wW F TCm0se100 24546 Cdal/BaTOmd22ReF
[YRLINY 07570420 3 1 RESISTOR 750 1% ,125W F TCs0+=100 2us4e Cdel1/8eT0e7S af
ayyRyY 0757=941e 7 10 RESISYOR Sg1 1% ,125w F TCs0+=100 24546 Cumy/8eT0=511ReF
A11Ry8 0757«0416 7 RESISTOR Si1 X ,125W F TCs0+=igo 2u546 Cdwl/8aTueS]|Ref
a1IR(9 0698=344Q 7 RESISTOR 196 1% ,125Ww F TC%04e100 24S4e CUmi/BaT0miF6ReF
ALIR20 009827236 7 3 RESISTOR 1k 1% ,05W F TC=0+=100 24546 C3e1/82Y0e100)eC
At1R21 06987255 [ 1 RESISTOR &,19K (X ,05w F TC304+100 24846 Cle}/8aT0=61%eG
A11R22 069827242 S 1 RESISYTOR 1,78K 1X ,05W F TCs0¢=100 24546 C3el/BeT10=1781e8
411R23 06987219 ) H RESISTOR 196 1% 05w F TC30e~100 2uSus C3=1/8eT0e196R«G
a1iR24 0098.7219 6 RESISYOR 196 1x ,05W F TC=04wi00 24546 C3e1/BmT0m196ReG
A11R2S 069Be7230 7 RESISYOR 1K 1X ,05W F TCE0e=100 24546 C3s1/8aY001001eG
AL1RQe 0698-7236 7 RESISYOR 1K 1% ,05% F TCs0seto0 2454s Cle1/8eT0m1001e6
A11R27 069827260 7 3 RESISTOR 10Kk 1% ,05W F TC®Qeey00 2uSde C3»1/8eT0ei 0026
A1IR2S 069827260 ? RESISTOR 10K 1X ,05N F TCay+~100 24840 C3e1/8e7021002%G
A11R29 06987260 7 RESISTOR 10K 1% ,05A F TC20+%100 24Sue C3e1/8eY0=1002G

See introduction to this section for ordering information
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Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

Replaceable Parts

Reference HP Part Tc Q A Mfr
: A t Description Mfr Part Number
Designation Number |D y P Code
7o OGR4I 0~6038 | 7 1 48SY, TESYT AGC AMPLIFIER BOARD 28480 08410m=6038
892Cy 01602204 0 4 CAPACITOR=FXD 100PF +=5% 300vDC MICA 28480 0160»2204
A12C2 016022055 Q 43 CAPACITORFXD ,01UF +80=20% 100VvDC CER 28480 016022055
A12c3 0160=2055 9 CAPACITOR=FXD ,01UF +8020% 100VDC CER 28480 0160=2055
AjCy 0140=0194 t [ CAPACITOReFXD 130PF +=5% 300VDC MICA 72136 DM1SF111J0300WVICR
agacs 0140=0194 1 CAPACITOReFXD 110PF +=5% 300VDC MICA 72136 DMISF111J0300WV{CR
atacCe 01dne0tqu 1 CAPACITOR=FXD 110PF ¢+=SX 300VDC MICA 7213 DMISF111J0300mVICR
alecr N160=2085 9 CAPACITOR®FXD ,01UF +80«20% 100VDC CER 28480 0160=208S
aj2c8 0160%205S 9 CAPACITOR«FXD ,01UF +8020% 100VDC CER 28480 01602055
a12¢9 016G«2085 9 CAPACITOR=FXD ,01UF +B80=20% 100V0DC CER 28480 0160=2055
a12C10 0160=2201 7 1 CAPACITORFXD S1PF +=5X 300VDC MICA 28480 0160=2201
a12C11 016022055 9 CAPACITOR«FXD ,01UF +8v«20% 100VDC CER 28480 0160=205S
arec12 016022055 9 CAPACITOR=FXD ,01UF +80+20% 100VDC CER 28480 01602055
a12€13 0160=2055 9 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 01602055
a12Ci4 0169=2055 9 CAPACITOR=FXD ,01UF 480420% 100v0C CER 28480 016022055
a12C1S 01602055 9 CAPACITOR=FXD ,0tUF ¢80=20% 100VDC CER 28480 0160=2055
ar2ct1e 0160205S 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28uBo 016022058
apac? 014000177 0 H CAPACITOReFXD 400PF e=ix 300VDC MICA 72136 DMISFGO1F0300WVICR
Afectis 0170=0068 9 H CAPACITOR=FXD ,027UF #+=10X 200VDC POLYE 28480 0v170e0006
atec19 0180=2127 8 2 CAPACITORFXD ,15UF+=5X% 35vDL Ta 56289 150D154x503542
a12c20 01692055 9 CAPACITUR=FXD ,01UF +80«20% 100VDC CER 28480 0160=2055
a12€21 Oloe=2229 Q 2 CAPACITOR=FXD 3000PF +«5% 300vDC m]CA 28480 0160=222°
a12CRy 1901+005%0 3 8 DIODE-SWITCHING 80V 200MA 2NS DOe3$ 28480 1901=00%0
a412CR2 19010050 3 OIODE«SWITCRING 80V 200MA 2NS DOw3$ 28480 1901=005¢
A12CR} 1901=0050 3 DIODE=SHITCHING BOV 200MA 2NS 00e3% 28480 19010050
b412CRY 19010050 3 DIODE«SAITCHING 80V 200MA 2NS DOw3S 28480 1901=0080
A12CRS 08G10=800S 0 1 DIODES: MATCHED QUAD,MATCHED AY2CRS5 & 6, 28480 08410e800%
AL2CRE Al4CR5 & 6
A12CR7 DELETED
AL2CRS DELETED
a12L 9100-0348 2 H COILeMLD 1UH 1x G350 ,15%DX,375LGeNOM 28489 9100~0348
a1 9100=25106 0 e COIL 100UM 10X ,375DX1LGeNOM 04213 6150=7
LY {S ] DELETED
412Q¢ 18540073 9 15 TRANSISTOR NPN SI YDe72 POZ200MW 28489 185420073
A120Q2 1850«0073 9 TRANSISTOR NPN 81 ¥0=72 PO2200Mw 28480 1854<0073
4120% 18540073 9 TRANSISTOR NPN 8] TQw72 PD2200Mw 28480 1854=0073
41204 18500073 9 TRANSISTOR NPN I Y0el2 PDE200Mw 28480 1854=0073
41208 UBd10eR00Y ) 1 TRANSISTORS: REPLAGE. IN PAIRS 28480 084108003
MATCHED Y0 A14GS
A4120e 18540073 9 TRANSISTOR NPN- 81 TOe72 PORZOoOMA 28480 1854e0073
41207 0B41N=R001 2 1 TRANSISTORSs REPLACE IN PAIRS 28480 0841028001
MATCHED TO A14Q7
AteRy 0757-n280 3 RESISTOR 1K 1% 5250 F TC20+e100 24546 Cdal/8eT0e100ieF
A12R2 0797epd16 7 RESISTOR Siy 1x ,125W F T(804=100 20546 C4w]/8eT0eS5]{RuF
A12R3 0757=0401 0 RESISTOR 100 1% ,125W F TC30+e100 24s4e Cidnl/8eT0wl0l=F
A1 2R 0757=0280 3 RESISYOR 1K 1% 125w F TL=0+e100 24546 Cdw1/8aT0e100)eF
412RS 0757-0280 3 RESISTOR 1K 1X ,125n F TLa0ee100 2454e Cdol/B8aT0el00inF
A12Re 07570280 3 RESISTOR 1K 1X ,125% F TLEgee100 2u54s C4wt/BeT0=1001"F
At12R? 0698=0082 7 RESISTOR 464 1X 1250 F TCeo4e300 24546 Cldet/8eTOm4bUO=F
412R8 075704186 7 RESISTOR S1§ 1% ,125w F TCZ04e100 24548 Clde1/80T0uS] |Ref
A12R0Q 07570280 3 RESISTOR 1K 1% 1250 F TC30+-100 24546 Cldn)/B8eTO0uiQ0leF
A12R10 0757«0401 )] RESISYOR 100 1% 125w F TC30¢e100 24sde Cdwl/8eT0=i0l=F
ISELIE] 0698=3083 8 RESISTOR 1,96K 1% ,125W F TC20+e100 24548 C4ml/B8aTOat96)aF
A12RY12 0757=0400 9 4 RESISTCR 90,9 1% 125w F TC80¢=100 2us8de Ciu1/8eT0u90RIF
412R13 0698«31%¢6 e 2 RESISTOR 14,7k 1% ,125% F T{80¢=100 2usus Cuwi/8eT0e14T2eF
AteR14Y 07570438 3 RESISTOR S,11K 1% ,1254 F TCz0+e100 24546 C4e1/8uT0eS1ilep
A12R1S 0757=0u28 1 2 RESISTOR 1,62k 1X ,125W F T(=0+e100 24s5de CUal/8eT0mln2lef
A12R16 vo98e34d0 7 RESISTOR 196 1% 125w F T(®0e=100 2usde Cldel/8=T0u]l96RaF
A12R17Y 0698=3440 k4 RESISTOR 196 1X ,125+ F TC80¢=100 24Sde Cinl/BeT0w]0RwF
412R18 0757=0446 1 2 RESISTOR 12,1K 1X 1250 F T(804<100 24sS4e Cle]/8nTOm]2]2eF
At2R19 07STe0u42 9 RESISTOR 10K 1X ,125W F TCE0+=100 24S4e Cdei/B8eT0m=10020F
b412R20 0698=3153 9 RESISTOR 3,83K 1% ,125W F TCR0+=100 24S4e CUde1/8070e3831F
212R21 DELETED
412822 0757=0u38 3 RESISTOR 5,11K 1X ,125w F TCE0ee100 2us4e Cldal/8eT0e5111aF
A12RrR23 0757=0280 3 RESISTOR 1K 1X 1250 F TCm0¢=100 2uSde C4el /8101001 eF
A12R24 069823153 9 RESISTOR 3,83K 1% ,125% F TCm0+ei00 2454s Ciel/80T0e3831eF
412R2% 0757-0438 3 RESISTOR 5,11k 1X ,125% F TC50¢=i00 2454s C4e1/8eT0eS51]1eF
A12R20 0757e0401 0 RESISTOR 100 1% ,125W F TC80+e100 2us4e Cliel/B8eaT0wiglaF
A12R27 0757=0401 0 KESISTOR 100 1X ,125w F TC30e=100 24546 Clwi{/BaT0elOloF
A12R2A 0757«0394 0 2 RESISTOR S1,1 1X 1250 F TC=0¢=100 24546 Cliwi/8eTVeSIR]=F
A12R29 UISTe0401 0 RESISYOR 100 1% ,125w F TCS04<100 24546 Cdel/8eT0es10teF
A12R30 0757=0280 3 RESISTOR 1K 1X ,125W F TC%04+100 24s4s Cda|/8eT0ei00]=F
412RY 07%7«0417 8 2 RESISTOR S62 1x ,125w F TC20+4=100 24546 Cde1/8eT0uS02RaF
A12R32 N1S7e=0410 7 RESISTOR 511 1% ,125w F T{20+=100 24546 Chal/8eT0eS11RaP
412R33 0b98e3u42 Q 2 RESISTOR 237 1x ,125% F T(®0+e100 24548 Cle)/8aT100237RaF
412R34 07570401 0 RESISTOR 100 1X ,125W F TC=0+e100 24546 Cdel/8aT0el0leF

See introduction to this section for ordering information
*Indicates factory selected value



Replaceable Parts

Table 6-3. 8410B Replaceable Parts

Model 8410B/8411A

c HP Part Ic Lo Mfr
Reference a o| Qty Description Mfr Part Number
Designation Number Code
A1971 9170~0847 3 4 CORE=SHIELDING BEAD 02114 56e%590«65/38 PARYLENE COATED
a1272 91700847 3 CORE=SHIELDING BEAD 02114 562390«65/38 PARYLENE COATED
413 0BU410e6008 4 1 AS8Y120,278 MHZ OSCILLATUR BOARD 28480 0841 0mp008
Ay3Cy 01602055 9 CAPACITORFXD ,01UF +B0=20X% 100VDC CER 28480 0160=205%
Ay3L2 0160=2055 9 CAPACITOR=FXD ,01UF +80e20% 100vDC CER 28480 016022055
A13CH 0160=2055% 9 CAPACITORSFXD ,01UF +80=20% 100vDC CER 28480 0160%2055
A13Cy 01602055 9 CAPACITOR«FXD ,01UF +80+20% 100vDC CER 28480 016022055
413CS 01400199 6 1 CAPACITOR=FXD 240PF +=5% 300VDC MJCA 72138 DM15F241J0300mV1ICR
Ay13Ce 01602218 o 3 CAPACITOReFXD 1000PF +2Sx 300vDC MICA 28480 0160=2218
413C7 U121=010% 4 1 CAPACITOR=YV TRMR#CER 9=3SPF 200V PCeMTG 52763 304324 9/35PF N6SO
413C8 0160=2246 0 H CAPACITOR=FXD 3,6PF +=,25PF 500vDC CER 28480 0160=2240
453Ce 01400205 5 1 CAPACITOR=FXD 62PF #=Sx 300VOC MICA 72136 DM{SE620J0300NVICR
A13C10 0100=2204 0 CAPACITOReFXD 100PF +e5% 300VDL MICA 28u80 0160=2204
813Cyy 0160=2055 9 CAPACITOR=FXD ,01uUF +80=20% to0VDC CER 28480 0160=205%
Ag3C12 O0leo=2204 0 CAPACITOR=FXD 100PF +=5% 300VDC MICA 28480 0160=2204
413013 0160«2055 9 CAPACITOR=FXD ,01UF +80=20% 1060VDC CER 2848¢ 0160=2055
a13C14 0160=2055% 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 010022055
a13C18 0160=2055 9 CAPACITORFXD ,01UF +80220% 100VDC CER 28480 016002055
413C1e 01600939 4 CAPACITORSFXD 430PF +u5% 300VDC MICA 28480 016020939
A13C17 0160=205% 9 CAPACITORFXD ,0JUF +80-20% 100VDC CER 28489 016022055
A13C18 Oioue205% 9 CAPACITORSFXD ,01UF +B0e20X 100VDC CER 28480 0160-205%
413C19 0160+2055 9 CAPACITOReFXD ,01UF +80-20% 100VDC CER 28480 0160=205%5
813C20 0160=208% 9 CAPACITOR=FXD ,01UF +B0=20% 100vDC CER 28480 0186022055
a13c21 01p0e2202 8 1 CAPACITOR=FXD YSPF +¢=8X 300VDC MILA 28480 01602202
A13CR1Y 1916=0022 8 4 DIODE«GE S5V 60MA 3,5NS DQe? 28480 1940~0022
af3CR2 19100022 8 DIODE=GE SV 60MA 3,5NS DQe7 26480 1910-0022
413L1 1001063} 8 1 COILeMLD S6UH SYX U=SS ,155DX,375LG=NOM 28480 9100=1631
Ag3L2 9140=009a 9 1 COILeMLD €80NK 10X U%50 ,1550x,375LGeNOM 28480 9140w0094
41309 1A53=0034 [ 3 TRANSISTOR PNP 8] TOwi8 Ppa3eoMw 28480 1853-0034
A13Q2 18540073 9 TRANSISTOR NPN 81 TQw¥Z PDB200MW 28080 1854=0073
41303 18540073 9 TRANSISTOR NPN S] TUw=?3 PDZ200MM 28u80 18540073
41304 185040073 9 TRANSISTOR NPN ST TOeY2 PDB20OMW 28480 18540073
A13QS 1853=0034 0 TRANSISTOR PNP 81 TUwi8 PDa36OMW 28480 1853=0034
A13Ry 0757«0289 2 1 RESISTOR 13,3% 1x ,125W F TC®0em100 19701 MFuCi/8eT0wi332eF
A13R2 0698=0083 8 RESISTOR §,96K 1% 125w F TCmoe=100 24546 Cldai/BuT0e]901F
Ay3RY 06963157 3 RESISTOR 19,6K 1% ,125% F TCR0emipd 24546 Cdal/BaT(u]9b2aF
A13Ry 0757-0280 3 RESISTOR ¥ 1%° 4250 F TCe0swiOOo 24546 Cdn]/BaT0e}001nF
A13RS 075720280 3 RESISTOR: §K' 1% ,52%W F TCs04e100 24546 Cley/BaTD=)00]aF
A13Re 0698a3440 b RESISTOR 196 1X ,12%W F TC=20+e100 24546 Cl4el/BaT0el96RaF
a413R7 075720279 0 RESISTOR 3,16K 1X ,125% F TCEQeel00 24546 Clui/BeTQo3tbtaF
A{3R8 0757=0401 0 RESISTOR 100 1X ,125W-F YCs0+e100 26546 Cdu]/BuT0el0]=F
A13R9 07STe0b442 9 RESISTOR 10K 1% ,125W F TCm0¢=100 2u54s Cldel/B8aT0a]002aF
A13R10 06983440 7 RESISTOR 196 1% ,125W F TCs0¢e100 24546 Cdm1/B8eT0w]96ReF
Ag3RYy 069803153 9 RESISTOR: 3,83K 1X ,125n F TLE0¢w100 24546 Cldal/8eT0w3831aF
A13R1Q 0757e0438 3 RESISTOR B 41K 1X ,125W F YC®0¢e100 24546 Cdei/B8aT0uS]]]efF
A{3RYY 07570401 0 RESISTOR 100 31X 125w F TCEO¢e100 24546 Cdwl/BuT0ml0l=F
Ay3R14 0757-0422 ] F] RESISTOR 909 -1%:,125% F TC2042100 24546 Cldn1/8eT0e9y9RaF
A13R15 069820083 8 RESISTOR 1,%K 1x ,125n F TCe04e100 24s4e Cdel/8=T0=1961nF
A3R1e 00983150 [ 3 RESTISYOR 2,37k 1X ,125W F TCs0eelp0 24540 Cde1/8uTOn23? aF
a13RYY 06983440 7 RESISTOR 196 1X ,125w F TC®04=100 24546 Cle1/BuT0w196ReF
413R18 07571094 9 1 RESISTOR {,47K 1% 1235w F TCmQeei00 2us4e Clhwi/8uT0wiuTlaF
A13R19 0757=0403 2 H RESISTOR 121 1% ,125W F TC®0+e100 2u54e Cldal/BeTOu)2iR=F
A13R20 06983440 7 RESISTOR 196 tX ,125w F TCS0+e100 2484e Cdw)/8uT0e]90RnF
413R2 06983153 $ RESISTOR 3,83K 1x ,125W F TC®04e100 2usus Cldal/B8aTOu3BijnF
A13R22 075740438 3 RESISTOR S,11K 1% ,125W F TCEQ+=100 24546 Cléal/B8aTlub11iaF
A13R23 07%7e0401 0 RESISTOR 100 1X ,125W F TCs0+e100 24546 Cdwy/BeTQwy0]=F
A{3R24 06983440 7 RESISTOR 196 1X ,125K F TCE04e100 24546 Cidmy/8eT0m90RwF
Ay13R2S 0757=0422 5 RESISTOR 909 3% ,125W F TC=Q+=100 2usde Cdmy/8aTOm9IRaF
A13R26 069840083 8 RESISTOR 1,96k 1% ,125n F TCEQealgno 24546 Cldut/Bei(atPoleF
A13R2Y 069823150 6 RESISTOR 2,37K 1% ,1235# F TC=0+e100 24546 (bl /BaT0m237|nF
A13R28 0757.0279 0 RESISTOR 3,16K 1X ,125# F TCEQe=100 24546 Cdal/B8aT0e3ibinF
413R29 0757-0401 0 RESISTOR 100 1% 125K F TC304=100 26546 Cldet/BaT0=]0)=F
A13R30 07%7=0401 0 RESISTOR 100 1X ,125w F TCa0e=100 24546 Cde1/BaTOmin)oF
A13xvy 12000191 7 1 SOCKET=XTAL 2eCONT HC=25/U DIP=SLDR 26480 1200=0191
A13vy NSR, PART OF doYi
agy 084106039 [ 9 1 4S8y, REF, AGC AMPLIFIELR BOARD 26480 0841026039
Ajucy 01602204 0 CAPACITORSFXD tg0PF +eS5Xx 300VDC MICA 2848¢ 0lo0w2204
414C2 01602055 9 CAPACITORFXD ,0)1UF +80=20% 100VDC CER 28480 016022055
AjaCy 016022055 9 CAPACITORFXD ,01UF +80e20% 100VDC CER 28480 0160w2055
A14C4 0160e0194 1 CAPACITOReFXD 110PF +=5% 300VDC MICA 72136 DMiSF111J0300wVICR
ag4cs 01400194 § CAPACITOR=FXD 110PF +=5X 300VDC MICA 72136 DMySF113J0300nVICR

6-14

See introduction to this section for ordering information
*Indicates factory selected value



Model 8410B/8411A

Tabhle 6-3. 841

0B Replaceable Parts

Replaceable Parts

t

Reference HP Part ic Q Lo Mfr

; . t Description Mfr Part Number
Designation Number |D Y P Code

A1iCe 0180=0194 T CAPACITORFXD 110PF +=5% 300VDC MICA 72136 DMtSF111J0300WVICR
aguce 0160=205% 9 CAPACITORFXD ,01UF +80-20X% 100vyDC CER 28480 016022055

AruCa 01602055 9 CAPACITOR=FXD ,01UF +80=-20% 100vDC CER 28480 0160~2055

A14C9 0160=2055 9 CAPACITOReFXD ,01UF +B0=20% 100vDC CER 28480 0160-2055

a14C10 0160=2150 H 1 CAPACITORFXD 33PF +=5% 300VDC MICA 28480 016022150

414Cyy 0160=205S 9 CAPACITORFXD ,01UF +80~20% 100VDC CER 28480 0160=205$

ag4cy2 0160-2055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 26480 0160=205%

a1ucCy3 016022055 9 CAPACITOR=FXD ,01UF +B0=20% 100VDC CER 28480 0160=205$

Aq4C14 0160=205% 9 CAPACITOR®FXD ,01UF +80-20% 100VDC CER 28480 0160=20%5

AQ4CYS 0160~2055 9 CAPACITOR=FXD ,01UF +BU=20% 100VDC CER 28480 01602055

aydCie 0160=2055 9 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 0160=2055

Aj4cyy 0140-0177 0 CAPACITOR=FXD 4QOPF +«1X 300VDC MICA 72136 DM{SFU0L1FO300WVICR
ajuces 0170=0066 9 CAPACITORFXD ,027UF +=10% 200VDC POLYE 284890 0170=0006

a14Cy9 0189=2127 8 CAPACITORFXD ,15UFe=5% 35VDC Ta 56289 1500154X503542
At4c2o 016022055 9 CAPACITORFXD ,01UF +80=20% 100VDC CER 28480 01602208S

Agdc2y DELETED

AtucRy 1901=0050 3 OIODE=SWITCHING B0V 200MA 2NS D035 28480 19010050

Ay4CR2 19010050 3 DIODE=SWITCHING 80V 200MA 2N8 DOe35S 28480 19010050

A1UCRS 190120050 3 DICDE«SWITCHING 80V 200MA 2NS D0=35 28480 19010050

A14CRY 19010050 3 DIODE=SWITCHING B0V 200MA 2NS DOe3S 28480 1901=0050

A14CRS PART OF AJ2CRS

414CRe PART OF A12CRS

a14cRY DELETED

A14CRS DELETED

A141, 91000348 2 COIL=MLD 1UH 1X GESO ,155DX,375,G=NOM 28480 9100=0348

AyaL2 9100~2516 0 COIL 100UN 10% ,3750X1LGeNOM 04213 6150e7

Ag4L3 DELETED

51404 18540073 9 TRANSISTOR NPN 81 TO=72 PDR200Mw 28489 185400073

81402 1854=0073 9 TRANSISTOR NPN 81 TO=72 PDR200Mw 28480 185420073

21493 18500073 9 TRANSISTOR NPN SI T0=72 PDR200MW 28udo 1854+0073

41494 185420073 9 TRANSISTOR NPN 81 TOe72 PDS0OMN 28480 18540073

A1408 PART (F 41205, REPLACE IN PAIRS

A14Qe 18540073 9 TRANSISTOR NPN 81 10e72 PDs200Mw 28480 18540073

A14Q7 PARY OF A12Q7, REPLACE IN PAIRS

A14Ry 0757-0280 3 RESISTOR 1K 1% ,125W F TCw0e~100 24Sue Clunt/8aT0ei001aF
AYuRD 07570416 7 RESISTOR S11 1x ,125w F TCEO4e100 24546 Cini/BeT0nSyiRar
b414RY 0757e0401 0 RESISTOR 106 1x ,125W F TCROewi00 2usue Ciaj/B8eT0al0lnF
ISELL 0757-0280 3 RESISTOR 1K 1% ,125W F TCsQeei0g 24546 Cldei/8eT0el00]=F
A14RS 0757-0280 3 RESISTOR 1K 1% ,125W F TCe0+=100 2uS4s Cldel/BaT0elo0larF
A1URG 0757-0280 3 RESISTOR ik 1X ,425W F TC®0¢=100 2u5ue Clel/BeT0=i00]=F
a14Ry 069820082 7 RESISTOR 464 1% 325w F (04100 24546 Cdm)/BaT0=dbou0=F
AL4RR 0757=0416 ? RESISTOR 511 1X ,12%W F TCE0+=100 24546 C4mi/B8eT0uSL1ReF
A14R9 0757.0280 3 RESISTOR 1Kk 1% 125w F TL80+=100 2u54s Cial/8eT0u1001nF
A14R1Q 07570401 0 REBIBTOR 100 1X ,125W F TC®04e100 24546 Cdel/8eT0e)01eF
A14R1Y 069800083 8 RESISTOR 1 ,96K 1% 1258 F TCR0¢=100 24546 C4el/8eT0ni96]eF
414RY2 0757=0400 9 RESISTOR ‘90,9 X ,12Sw F TCZ0+=100 24546 Cldej/B8eT0e90RNF
ALUR3 0698«3156 2 RESISTOR 1#,7K 31X ,125w F TCmO+=100 24546 Cdey/BaTO0wldTReF
a14RYY 0757=0438 3 RESTSTOR S,$41K 1% ,1254 F TC204=100 24546 Cdul/B8aT0aS1itel
ALU4RYS 0757=0428 1 RESISTOR §,62K 1X ,125% F TCmoee100 2uS54e Cdel/8eT0mlb2lieF
Aj4RYE 0698+34d0 7 RESISYOR 196 1X ,125# F TC=0+=100 24546 C4el/B8eT0]90RF
AyuRLY 06983440 14 RESISTOR 196 1% ,125W F TC304e100 2u54e Clel/BaT0w]96R=F
ISYLIY) 0757=0440 1 RESISTOR 12,1K 1X ,125% F TCa0+=100 2454e Cde1/8eT0=1212=F
ISYLIL 0757-0442 9 RESISTOR 10K 1% ,125% F TC®04+=100 2uSue C4a]/8eT0el002=F
AjUR20 06983153 9 RESISTOR 3,83K 1% ,125# F TCm0e¢=100 24546 Cde)/BaTOulBIleF
AgaR2Y DELETED

A14R22 0757=0438 3 RESYSTOR 5,11K 1% 1258 F TCs0¢=100 2454 Cde1/B8oT0eS{11eF
414R23 0757-0280 3 RESISTOR 1K 1% ,125% F TC30¢=100 2454e C4wl/8aT0s100]=F
ALUR2Y D698=3153 9 RESISTOR 3,83K 1X ,125W F TCs0+=100 24546 Cde1/BeT0e3831=F
A14R2S 0757-0438 3 RESISTOR 5,11K 1X 1258 F TC=0+=100 264546 Cde1/8eT0n5111F
[SYLETS 0757+0401 [ RESISTOR 100 1% ,125w F TCE0¢=100 24546 Ciel/8eT0=101=F
ALuR27 0757+0401 0 RESISTOR 100 1X ,125% F TC20+«100 2uSue Cde1/8eT0e10]F
414R28 07570394 ° RESISTOR 51,1 1X ,125W F TCa0¢=100 2u54e Cun)/8aT0nStR1eF
414R29 0757=0401 0 RESISTOR 100 1% ,125W § TCE=04=100 245us Cumi/8eT0=10]F
A14R3Q 0757+0280 3 RESISTOR 1K 1X ,125W F TCEQee100 24546 Cuel/B8eT0=100teF
A14R1Y 0757~0u17 8 RESISTOR 562 1% ,125W F 1C20¢=100 2usue ClUnl/8eT0nSbRR=F
414R32 0757-0ut6 7 RESISTOR S11 1X ,125W F TC=304+100 2u54e Cdel/B8eT0S]1ReF
A14R33 0698e3u42 9 RESISTOR 237 1% 125w F TCs0+e100 24546 C4ul/BaT0=237ReF
A14R34 07570401 0 RESISTOR 100 1% ,125w F TC80++100 24540 C4e1/BsT0e101=F
Ayuzy 91700847 3 CURE-SHIELDING BEAD 02114 §6e590e6%5/38 PARYLENE COATED
A14z2 91700847 3 CORE«SHIELDING BEAD 02114 56=590+65/38 PARYLENE COATED
A15 0BUIO=6040 | 2 | ASSY1AGCDC AMPLIFIER BOARD 28480 084106040

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-3. 8410B Replaceable Parts

Model 8410B/8411A

Reference HP Part |c Q Lo Mfr

. . t Description Mfr Part Number

Designation | Number (D Y P Code

A15C1 0160-2055 | 9 CAPACITORFXD ,01UF +80=-20% 100vDC CER 28480 016022055

A15c2 016022055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 010022055

a15c3 01602055 L CAPACITOR®FXD ,01UF +80-20% 100VDC CER 28480 0160=2055

415Cy 0160=2055 9 CAPACITOR=FXD ,01UF +80m20% 100VDC CER 28480 0166=2055

418CS 01600+2055 9 CAPACITORFXD ,01UF +80-20X 100VDC CER 28480 01602055

a15¢Ce 0160%2055 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 0160=2055

415¢C7 0100e2218 3 CAPACITOR=FXD 1000PF +=5X 300v0C MICA 28480 01602218

A15CS 0160=2218 6 CAPACITOReFXD 1000PF +=SX 300VDC MICA 28480 01e0=2218

415C9 0180=1735 2 1 CAPACITORFXD ,22UF+e10X 35VDC T4 50289 1500224X903542

415C10 0150=0121 H CAPACITOReFXD ,1UF +80e20X 50vDC CER 28480 01500121

A15C11 016022055 9 CAPACITORFXD _01UF +80=20% 100VDC CER 28480 01602055

A15C12 0160=2209 5 1 CAPACITORSFXD 360PF +=5% 300VDC MICA 28480 01602209

A15C13 015000121 5 CAPACITOR«FXxD ,1UF +80=20X S0VDC CER 28480 0150e0121

A15C14 0150=0121 5 CAPACITUReFXD ,1UF +80=20X SOvDC CER 28480 0150=0121

A15C18 01602229 9 CAPACITOR=FXD 3000PF ¢eS% 300VDC MICA 28480 016002229

A15C16 0160+2228 8 1 CAPACITOR«FXD 2700PF #=5% 300VDC MICA 28480 0160=2228

A18C17 0160=0136 3 1 CAPACITOR«FxD 2500PF +=1X 300vDC MICA 28480 0160=0136

A1SCRY 1910s0022 8 DIODE«GE SV 60MA 3,5NS D0e7 28480 191000022

A1SCR2 19100022 8 DIODE«GE SV 60MA 3,5NS DOe7 28480 1910e0022

A1SCR3 19010033 2 3 DIODEGEN PRP {80V 200MA DCe=7 2848y 19010033

A1SCRY 19010033 2 DIODE=GEN PRP 180V 200MA DOe7 28480 19010033

A15CRS 19010033 2 DICDE=GEN PRP {80V 200MA DOe7 28480 190120033

A1SLy 9100+1621 [} 1 COILeMLD 18UM 10% Q375 ,155DX,375LGeND ;. 28480 9100e3621

A1SL2 91001638 S 1 COIL=MLD 130UK 5X QGu6S ,155DX, 37546 . 28480 910001638

41501 18540073 9 TRANSISTOR NPN 8] TOe72 POB200MW 20400 1854=0073

415G2 18530034 0 TRANSISTOR PNP 8] TO»18 PDm36oMW- . 28480 1853=0034

A1503 1854=0073 9 TRANSISTOR NPN 81 TOe72 PDE200Mw 28480 18540073

A15Cy 1854=047% S 1 TRANSISTORDUAL NPN PDE7S0MwK ; 28480 1854=0475
(ALTERNATE REPLACEMENT I8 1854=0221)

A15a8 PART OF A1SQUA AND B <

1500 18530009 9 l} TRANSISTOR PNP 81 T0 28480 185340009

A15Q7 185420071 7 TRANSISTOR NPN $1 P 28180 1854=0071

1508 1853=0020 4 TRANSISTOR PNP 8] F 26080 1853=0020

ASRY 0757=0042 9 RESISTOR 10K 1% 1@ 24%40 Cdel/B8aTO0wi002eF

A15R2 06983153 9 RESISTOR 3,83K 1% 2usde C4m}/8eT0e3B83]eF

A1SR3 0757=0438 3 RESISTOR 24546 Cidmi/BeT0e5111=F

A1SRg 0797=0401 0 RESISTOR 24846 Cie1/8eT0=101"F

A15RS 0757+0280 3 RESISTOR 2USue Cde1/8eT0e1001F

A15RE 0757=0401 0 RESISTOR 2454de Clwl/BeT0el0l=F

A1SRY 06980083 8 RESISTOR 24546 Clwi/8eT0e19010f

A1SRS 06980085 0 1 RESISTOR 24546 Clei/8eT0eR611eF

A1SRe 0787=0401% 4 RESISTOR 24sde Cdei/8eT0=10]F

A1SR10 0757=-0443 1] L} RESISTOR 24s4e C4w1/8eT0=1102F

AySR1Y 075720288 1 RE 19701 MFUC1/8eT0=9091=F

AySR12 0098+3150 6 24546 CUel/BaT0=2371eF

A1SR13 0757=0280 3 1250 F TCs0¢=100 2uSde Cde§/BeT0miQ0leF

AISR14 0757=0280 3 L1254 F TCe0¢=100 24S4e Cdol/B8eT0=1001eF

A15R1S 07570280 3 25n F TCB04=100 2u5ue Cdel/8eT0w1001=F

AISR16 0757-0443 [ ) 1250 F TCB0+e100 24546 Cue)/8eT0mij0ReF

ASRLTY 069843435 [} 3 HE L1250 F TCE0e=100 2us4e Cléel/BeT0e3BRIF

A{SR18 07%7=0441 8 8,25K 1x 1250 F 1C30¢e0100 24Sue Cdml/BaT0nB825%1eF

A15R19 0757=0443 of 1K 1% L1254 F TCe04-100 24546 Ciwl/8eT0wli02eF

A1SR20 0698-3440 -7 196 1% ,125W F TCm0+«100 24546 Ciei/8eT0wi96ReF

AI5R21e 0698«315% 1 U 04K 1% (125N F TCRO¢e100 2usde Cum1/B8eT0mybuleF

A15R22 0e98e3360 8 31,6K 1X (125% F TCe0+=100 26546 Cu=1/8eT0e3162"F

A19R23 0757«0280 3 1K 1% 1250 F TCs0¢=100 24S4e Ci=i/8eT0m1001eF

A1SR24 07570488 3 909K 1X ,125W F TC=0+ei00 e848¢ 07$Te0uds

A1SR2S 07570400 9 RESISTOR 90,9 1X ,125W F TC30¢=100 2us8de Cdm)/BuTOw90RI=F

A15R26 06983440 7 : “RESISTOR 196 1% ,125W F TCB04e100 2usue Cdwl/8aT0w]196RF

A{SR2Y 0757=-0436 1 ] RESISTOR 4,32K 1X ,125W F T(=0+=100 20%4s Cdm1/8eT0nt32leF

A{SR28 0757-0438 3 RESISTOR §,11K 1% ,125W F TC%0+e100 24sue Cuej/8eT0e5111eF

A15R29 0757=0443 0 RESISTOR 11K 1% ,125w F TC=0+=100 2454 Clel/B8aTOw]i02eF

A1SR30 07570278 9 1 RESISTOR 1,78K 1X ,125W F TC®0+=100 26S4e Cu=1/BaT0uiT8leF

A1S5RYY 069803159 5 RESISTOR 26,1K 1X ,125W F TC80¢+100 24S4e Cdmi/BmTO0m2b12eF

A1SR3I2% 07%7=0461 2 1 RESISTOR 68,1k 1X ,12%W F TCB04e100 2uSue Cuml/BaT0nbBl2nF

A1SR3} 07570442 9 RESISTOR 10K 1X 125N F TCE0¢e100 24546 Cuel/8eT0ei002eF

AISR3U 07570401 [ RESISTOR 100 1X 125w F TC30++100 24s4s Clel/8eT0ei0l1eF

AISR3S 075720401 0 RESISTOR 100 1X ,125W F TC20+=100 24548 Ciel/8eT0=101=F

A15R36 0757e0401 0 RESISTOR 100 1% ,125W F TC30+«100 2uSue Cdel/BaT0el0]F

[XLLEY 0757=00416 ? RESISTOR S11 1% ,125W F TCs0+4=100 26546 Cde1/8eT0eS]1ReF

AySR3S 0757e0401 0 RESISTOR 100 1% ,125W F TCs0+<100 24Sde Cdey/8et0=101=F

A1SVR1 19023174 7 1 DIODE&ZNR 11V SX DO=e? POB 4N TCse, 062X 28480 1902=3171

See introduction to this section for ordering information
*Indicates factory selected value




Model 8410B/8411A

Table 6-3. 84108 Replaceable Parts

Replaceable Parts

Reference [ HP Part |c Q e Mfr

: . t Description Mfr Part Number

Designation Number |D y P Code

e T o8dic-c00e2 | & 1 ASSY1278 MHZ REF, AMPLIFIER BOARD 28480 08430e60062

A16Cy 0160e2227 b 2 CAPACITOR=FXD 2400PF +=5% 300VDC MICA 28480 0160=2227

AfeC2 0160w2227 7 CAPACITORFXD 2400PF ¢=5% 300vDC MICA 28480 0160=2227

a186C3 0150~0121 5 CAPACITORwFXD ,1UF +80~20% S0vDC CER 28480 0150=0121

A16Cu 0180=0291 3 CAPACITOR®FXD fuFee=10% 35vDC TA 56289 150D105X90354A2

A16CS 0150=0121 H CAPACITOReFXD ,1UF +80+20% S0VDC CER 28480 0150=0121

A16Ce 0180~0291 3 CAPACITOR=FXD juUFe=10X 3SVOC TA 56289 1500105X903%42

A16C7 01500121 S CAPACITORFXD ,1UF +B0=20% S0VDL CER 28480 0150w0121

ajecs 0140=0184 9 CAPACITOReFXD 8200PF #+=1X 100VDC MICA 72136 DM20F822F0100nVICR

A16C9 0160=3076 3 CAPACITORFXD 470PF +e5% 200vDC CER 28480 01603076

A16C10w 01600939 4 CAPACITOR=FXD 430PF +e5X% 300VDC MICA 28480 016020939

a16C11 018000291 3 CAPACITORFXD juUF+=10% 35VOC TA 56289 150D105X90354A2

ajeci2 0180%0291 3 CAPACITOR=FXD juFe~10% 35vDC TA 56289 1500105X90354A2

A16C13 0180~0291 3 CAPACITORFXD jJUF¢=10% 35VDC TA 56289 1500105X90354A2

A16C14 0180-0291 3 CAPACITOReFXD yUFe=10% 35vDC TA 56289 150D105x903842

A18C15 0150=0121 5 CAPACITOR®FXD ,{UF +80+20% S0vDC CER 28480 0150=0121

aj6C1e 01R0=0291 3 CAPACITOR=FXD jUFs=10% 35vDC TA 56289 1500105X903542

a16C17 0150-0121 s CAPACITOReFXD ,1uf +80=20% S0vDC CER 28480 0150°012%

ateLy 91002209 8 COIL=MLD 37,8UK 5% G®135 ,75DX,61LG=NOM 28480 91002209

41601 18540071 7 TRANSISTOR NPN 8§I PDs300Mw FTB200MHZ 28480 1854=0071

Aj602 185420071 7 TRANSISTOR NPN SI PO®300MW FTS200MWZ 28480 18540071

41603 18540071 b4 TRANSISTOR NPN 81 PDS300MW FTS200MHZ 28480 188400071

A16Q4 185320020 4q TRANSISTOR PNP 81 PD®300MW FTS150MHZ 28480 1853=0020

A1605 185420071 7 TRANSISTOR NPN 81 PDE300Mw FT=200MM2 28480 1854=0071

AJoRY 07570442 9 RESISTOR 10K 1X ,125W F TCs0+¢ai00 2454 Clwl/8eTOw1002=F

ALbR2 0757-0442 9 RESISTOR 10K 1X ,125W F TCs0+=ipd 2658s Cdm1/8eT0=1002=F

A16RY 0757=0042 9 RESISTOR 10K 1X ,125W F TCs0+=100 2054 Cde1/8=T01002=F

a16Ry 06983160 8 RESISTOR 33,6K 1% ,125W F TCRO+=100 2usue ClUa1/8eT0m310620F

A1 6RS 07570200 7 RESISTOR 5,62K 1X ,125W F TCz0+={00 24568 C4al/BaTaB0621eF

ALbRe 06983154 0 RESISTOR 4,22K 1X 1250 F TCs04=100 isde Clel/8eT0md22]eF

A16R7 069843440 ? RESISTOR 196 1X 1258 F TCs0#e100 24S4e Cdnl/8eT0e196RaF

416R8 06983040 7 RESISTOR 196 1X 125N F TCs0#e100 - 24s4e Clel/BoT0mi9oRaF

416R9 07570400 9 RESISTOR 90,9 1X 125K F TCm0¢e100 2usue Cdel/8=T0=90RI=F

At6R10 0698+3153 9 RESISTOR 3,83K 1% 125w F TCe=04sloe 24546 Cdel/8eT0e3831eF

AL6RYL 0757-0438 3 RESISTOR S.11K 1X JH25W F TCe0+e100 24546 Cdel/8eT0eS111=F

aj6Ry12 0757w0401 0 RESISTOR 100 1% ,125W F TCu0ee100 2454e C4nl/BaT0=101=F

A16R13e 07570317 i 1 RESISTOR 1,33k 1% 1250 F 1Cs0+=l00 26546 CUel/BeT0n1331aF

A1BR1Y 06983153 9 RESISTOR F,83K 1X 1258 F TCa0e=100 20846 Chel/8eT0e3831eF

A16R1S 0757-0438 3 RESISTOR $,11K 1X 1250 .F TC8042100 24546 Cdul/BaT0=5111=F

A18R16 0757=0280 3 RESISTOR ‘tR 1% . 4aSn F TCE04=100 20546 Cdel/8eT0el001=F

A16R17 0757=0416 7 RESISTOR S11 1X (125w F TCwO+=100 26546 Cde1/8aT0e511RaF

Arer18 0698«3440 7 RESISTOR 196 1% - 4280 F TCw0+=100 24566 CUel/8eT0uifeR=F

A16R19 0698e3440 7 RESISTOR 196 1X ;4250 F YC80+4e2100 24546 Cde1/8T0s196R=F

A16R20 06983440 7 RESISTOR 196 1% 125K F TC04e100 26%54s Cie1/8=T00196RaF

A16R2} 00928a3440 7 RESISTOR 190 1% 1250 ¢ TCR04=100 2u54e Clwl/B8uTOwl196ReF

AJ6R22 06983440 7 RESIBYIOR 196..1% ,125W F TC804100 24546 Clel/B8eT0si90RaF

A16R23 06983440 7 RESISTOR 196 1% ,125W F TCw0+=100 24546 Cdnl/8=T0elSoRaF

A16R24 0757=00442 9 RESISTOR 10K 1x ,125W F TCE04=100 24546 Cde1/82T001002F

A16R2S 0757e0442 9 RPESISTOR §0K 1% ,125W F TC=0+et00 24546 Cdwl/8aT0el002F
1 - 1
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Replaceable Parts

Table 6-3. 8410B Replaceable Parts

Model 8410B/8411A

Reference HP Part Ic Q . Mfr

: A t Description Mfr Part Number
Designation Number |D \ P Code
A7 08410=60109 | 4 1 BOARD ASSEMBLY, EXTENDER 28480 08410=60109
A18 08410-60107 | 2 1 BOARD ASSEMBLY, A/D CONVERTER 28u80 0841060107
418Cy 0180=1746 S 2 CAPACITORFXD {GUFe=10X 20VDC T4 56289 150D156X902082
A18C2 0160=3466 8 1 CAPACITOR=FXD 3100PF +=10% 1XVDC CER 28480 0160w34eb
A18C3 0180e17d6 5 CAPACITORFXD {5UF+=10%X 20v0C Ta 56289 150D156x902082
A18CRY 19010470 1 1 DIODEMY RECT {KV 600MA DOedt 28480 1901=0470
AgBMPY S040e6843 2 2 EXTRACTOR, P,C, BOARD 28480 S040ebB843
A18Mp2 50009043 6 2 PINIP,C, BOARD EXTRACTOR 28480 50009043
41801 18540071 7 1 TRANSISTOR NPN SI1 PDs30OMAW FYs200MHZ 28480 1854e0071
A18Ry 0698=0082 7 1 RESISTOR 464 1X ,125W F TC30¢e100 24S4e Cdet/B8=TOm4b40=F
A1BR2 21003154 7 1 RESISTOR=TRMR {K 10% C SIDE=ADJ 17=TRN 0211t 43P102
A18R3 07570421 4 3 RESISTOR 825 §x ,125W F TC304=100 2u4S4e Clel/BaTOwB25KF
A18Ry 0757=0424 7 1 RESISTOR 1,1K 1% ,12% F 1C20¢=100 24546 Cdal/B8eT0ei101aF
A18RS 07570421 4 RESISTOR 825 1X ,125W F TC®0+=100 24546 Cde)/BuT0u825RaF
A18Re 0757=0417 8 2 RESISTOR S62 1x ,125W F TCs04s100 24546 C4mi/8aT0e562RaF
A18RY 0698=34de 3 1 RESISTOR 383 1x ,125W F TCs0e=100 24546 C4m1/8aTUw383ReF
A{8Rs 069823443 0 F RESISYOR 287 1% 125N F TCm0+=100 24546 CUel/BaT0=287ReF
A18R9 V698%3440 7 FH RESISTOR 196 1X 125K F TCEQee100 2uSub Cidel/8eT0m196RaF
A18R1D 0698+3438 3 Fl RESISTOR 147 1X ,125W F TC304e100 20546 Cidol/8eTOmiuTRaF
ALBRYY 0757=0401 0 1 RESISTOR 100 1X ,125W F TCu0¢=}00 24546 Cdel/BaTOel0]oF
A1BRY2 07570397 3 1 RESISTOR 68,1 1X ,125W F TCu04midd 20546 Cdn1/B8aT0=bBR]=F
A1BRY3 07570394 0 2 RESISTOR 51,1 1x ,125W F TCE0we100 24846 Cdel/BaTyu=BiRieF
418R14 0698-3u34 9 1 RESISTOR 34,8 1X 1250 F TCBU#¥e100 24840 Cumi/BeT0e34KBoF
A18RyS 0698e3432 7 1 RESISTOR 26,1 1% 1250 F TCugewiDo 03888 PMESSel /BaTOnd6R eF
A18R16 0757-0276 7 1 RESISTOR 61,9 1X ,125W F TC20¢e100 245406 Clul/8=T0mb1920f
A18R1Y 0757=-0416 7 1 RESISTOR Si1 1X ,125W F TC®0+e100 2WS4e ClUs1/BaT0n511RaF
418R18 07570394 0 RESISTOR 51,1 1X ,125M.F TCR0+«100 #4546 Cldei/8=T0aS1R]F
418R19 0757-0458 7 1 RESISTOR §1,1K al - TCBO0se100 24s46 Cldel/BaT0n5112aF
A18R20 0757«0462 3 6 RESISTOR 24546 Clel/B8eT0=T7502=F
ayBR2) 0698-3450 9 1 RESISTOR 24546 Cdul/BaTOnt222eF
A1BR22 07570465 6 5 RESISTOR 24546 (4al/BeTOn1003nF
ABR23Y 07570465 6 RESISTOR 24S4e Cdul/B82T0=1003eF
A18R2¢ 07570465 ] RESISTOR 24846 Cidm]/8aT0m]003aF
A18R2S 0757=0465 6 RESISTOR 24546 Cle1/8eT(ei003eF
A18R26 07570465 [ Rislsrak~ 24546 Cldel/B8aT0m]1003F
A18R2Y 0698-3159 5 1 RESISTOR | 24546 Clel/BaT0mdol2eF
a18U4 18201534 ] 1 1C GATE cuas NOR . QUAD 2=INP 01928 CDUOO1AF
a18y2 1820=1535 9 2 1C GATE CMOS NOR 01928 cou025AF
A18u3 1820-1570 2 2 IC ENCDR CMOS. 04713 mMC14S32cL
A18u4 1820=1570 2 IC ENCOR CMOS Bup! 04713 Mg14532CL
At8us 1820«1540 6 4 IC LCH CMOS DeTYRE autu 01928 CDUOU2Ar
A18Us 1820-1540 6 01928 cDuos2aF
A18UY 18260026 3 1 04713 MLM311G
A18Ue 1826=0161 7 3 04713 MLM324P
At8y9 18201540 6 DeTYPE QUAD 01928 CDY04AF
A18U10 18201540 6 )8 De=TYPE QUAD 01928 CDU0u2AP
A18U11 18260161 7 ‘OP MNP GP OUAD 14oD]PeP 04713 MLM324P
A18yU12 1826e016} 7 0P AMP GP QUAD 14eDIP-P 04713 MLM324P
A18VRY 19020680 7 1 DIODE=ZNR 1N827 6,2V S% DO=7 PDs,25W 24046 1N827
A18VR2 19020071 6 1 DICDE«ZNR 9V 5X DO=14 PDE,SW TCEe,001% 28480 19020071
A18yR3 1902+3256 9 i DIODE=ZNR 23,7y SX DOe7 PDE 4w TCE¢,076% 28480 1902=3256
A18VRY 19023182 ] 1 DIODE=ZNR 12,1V SX DD=7 PD=,dn TCme,0064X 28480 1902=3182
A18xU1 12000508 [} [ SOCKET=IC 14=CONT DIPeSLDR 28480 1200=0508
A18xU2 12000508 0 SOCKETeIC 14=CONT DIP=SLDR 28480 12000508
A18XU3 12000507 9 £ SOCKET®IC 16=CONT DIPeSLDR 28480 120020507
AL18xU4 12000507 9 SOCKET*IC 16-CONT DIP=SLDR 28480 12000507
A18%US 1200=0507 9 SOCKET=IC 16=CONT DIP=SLDR 28480 1200%0507
A18xU6 1200=0507 9 SOCKET=IC 10eCONT DIP=SLDR 28489 120020507
A18xu7 1200+045S ] 1 SOCKET=IC 8=CONT DIP=8LDR 28480 120000458
A18xy8 1200=0508 0 SOCKET»IC 14aCONT DIPeSLODR 28480 12000508
A1BxU® 12000507 9 SOCKET=IC 16«CONT DIPeSLDR 28480 12000507
A18xy1o 12000507 9 SOCKET=IC 16=CONT DIP=SLDR 28480 12000507
A1Bxuy 12000508 0 SOCKEY=IC 14«CONT DIPeSLDR 28480 12000508
A18xu12 12000508 0 SOCKET=IC 14=CONT DIP=SLDR 28480 1200=0508
A9 08410=60108 | 3 1 BOARD ASSEMBLY, FREQUENCY RANGE 28480 08410=60108

- L

6-18

See introduction to this section for ordering information
*Indicates factory selected value




Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

Replaceable Parts

Reference HP Part c| o o Mfr
; . t Description Mfr Part Number

Designation Number |D Y p Code

LI 0180=0374 | 3 1 CAPACITOR=FXD {oUF+=10% 20VDC TA S6289 | 1500106X902082
A19MpY S040=6843 2 EXTRACTUR, P,C, BOARD 28480 S040=6843
419MP2 50009043 6 PINIP,C, BOARD EXTRACTOR 28480 500029043
41901 18550082 2 S TRANSISTOR J=FETY Pe(HMAN DeMODE §1 28480 185520082
41902 18550082 2 TRANSISTOR JeFET P=CMAN DeMODE 81 28480 185520082
419G3 185520082 2 TRANSISTOR JwFET P=({MAN D~MODE 81 28480 18550082
41964 1855=0082 2 TRANSISTOR JeFET P=(HAN D=MODE 81 28480 1855=0082
41908 18550082 2 TRANSISTOR JeFET PeCHAN DeMUDE §I 28480 185520082
41906 185520020 8 29 TRANSISTOR JwFET N=CHAN D=MODE TO=18 S1 284890 1855=0020
419Q7 18550020 A TRANSISTOR J=FET NeCHAN D=MODE TOe18 $1 28480 18550020
41968 185520020 [ TRANSISTOR J=FEY Ne(CHAN D=MODE TO=18 $1 28480 1855=0020
41909 185520020 8 TRANSISTOR JeFET NeCHAN DeMODE T0-18 SI 28480 185500020
419610 18550020 8 TRANSISTOR J=FET NeCHAN D=MUDE TOe18 81 28480 18550020
819G11 185520020 8 TRANSISTOR JeFET NeCHAN DaMQDE TQe18 §1 28480 18550020
419012 185520020 8 TRANSISTOR JeFET NeCHAN DeMODE TO=18 S§I 28480 185520020
419G13 1855-0020 8 TRANSISTOR JeFET Ne{MAN DeMODE TOe=18 81 28480 185520020
419Q14 18550020 8 TRANSISTOR J=FET N=CHAN D=MODE TO=18 81 28480 1855=0020
419015 18550020 [ TRANSISTOR J=FET NeCHAN DeMODE TOey8 81 28480 18550020
419916 185520020 8 TRANSISTOR J=FETY NeCMAN DeMQDE TOwi8 SI 28480 1855=0020
419017 185500020 8 TRANSISTOR JwFEY NeCHAN DeMQDE 70=18 81 28480 1855=0020
419018 18550020 8 TRANSISTOR J=FET NeCHAN DeMODE TOwi8 83 28480 185520020
419G19 18550020 8 TRANSISTOR J=FET NeCHAN DeMODE 70e18 8% 28480 185520020
419020 185520020 8 TRANSISTOR JeFET NeCHMAN D=MODE TOei8 81 28480 185520020
419021 18550020 8 TRANSISTOR JoFET NeCHAN DaMODE TGwi8 §% 28480 18550020
419022 185520020 8 TRANSISTOR JeFET NeCHAN DeMODE TO«18 31 28480 185520020
419023 185520020 8 TRANSISTOR JeFET NwCHAN DeMODE TOei8 81 28480 185520020
419024 185540020 8 TRANSISTOR J=FET NeCHAN D=MQDE T0=18 81 28480 18550020
419925 1855=0020 8 TRANSISTOR J=FET NeCHAN DeMODE TOw=18 81 26480 18550020
419026 185520020 [ TRANSISTOR J=FET N=CHAN DeMODE TD=18 81 28480 1855=0020
419G27 18550020 8 TRANSISTOR JeFET NeCHAN DeMODE TOw18 81 28480 185520020
419028 185520020 8 TRANSISTOR JeFET N=CHAN DeMODE TOe18 81 28480 18550020
419029 185520020 8 TRANSISTOR JeFET NeCHAN DeMUDE 1018 81 28480 18550020
419030 185520020 8 TRANSISTOR J=FET N=CMAN DeMODE TO=18 8% 28480 18580020
419031 14550020 8 TRANSISTOR JeFET NeCHAN DaMODE TOw18 81 28480 18550020
419032 185520020 8 TRANSISTOR JaFET Ne(WAN DeMODE TO=18 8] 28480 1855=0020
419013 18550020 ) TRANSISTOR J=FET NeCHAN DwMODE TOe18 81 28480 18550020
A19034 18550020 [ TRANSISTOR J=FET NeCHAN D=MODE TOeis §I 28480 185520020
419R¢ 0757=0462 3 RESISTOR YSK 1% 31258 F TCZ04e100 24S4e Cliel/BaT0e7502~F
A19R? 0757=0462 3 RESISTOR 75K 1X ,125W F TC=04+e100 24846 Clnl/8at0=7502eF
419R3 0757-0462 3 RESISTOR 75K 1% ,12%% F 1C®0+=100 24546 Cdul/BaTQe?502eF
A19Ry 0757+0280 3 1 RESISTOR 1K % ,125# F TC®0+=100 24546 Clal/BeT0ai001eF
419Rs 0757=0462 3 RESISYOR YSK 1% ,125W F TCRO4=100 24546 Cdel/B8aT0=75020F
A19Rp 0757=0462 3 RESISTOR 75K 1X ,125W F TCEO+e100 24546 Ca=1/8=T0uT502~F
A19R7 069843154 0 \ RESISTOR 4,225 31X ,125% F TCeQee100 24546 Cde1/B8eT0=d221~F
A19R8 07570440 7 1 RESISTOR 7,8K 1% ,125W F TC®04e100 24546 C4w1/80T0e750)«F
A19R9 069823260 9 29 RESISYOR 464K 31X ,125w F TCm0ee100 28480 069803260
419Ry0 0698+3260 9 RESISTOR 4bdK 1% 1250 F TC=0e=100 28480 069823280
419R11 0757=0199 3 1 RESIBTOR 21,5k 1X ,125% F TC20+e100 2454e Clel/BaT0m21520F
A19R12 0698e3260 9 RESISTOR 464K 1x 125w F TC®04e100 28480 0698=3260
A19R13 06983260 9 RESISTOR. U64K 1% ,125W F TCE0¢=100 28480 0698=3260
A19R1Y 07570279 [ 1 RESISTOR 3,16K 1% ,125W F TCm0+=100 24546 Cdei/8eT0e31b]F
A19R1S 0698«3429 2 1 RESISTOR 19,6 1X ,125wW F TC®0+e100 03888 PMESSe1/8eT0=]19R0=F
A19R1 e 06983260 9 RESISTOR 46ux 1x ,125W F TCEQe=100 28480 06983260
Af9R7 069823260 9 RESISTOR 4euK {X ,125W F TC®0e=100 28480 069823260
419R48 07570428 1 1 RESISTOR {,62K 1% ,1250 F TC=:04e100 24546 Cdal/BaTOmib2]wF
A19Ry9 0757-0399 S 1 RESISTOR 82,5 1x ,125w F TCEO4«100 2454e Clu)/BuT0wB2RSF
419R20 069823260 9 RESISTOR 464K 1% 125K F TCB04=100 28480 0698-3260
A19R21 0698=3260 9 RESISTOR 464K 1% 125K F TCs0+=100 28480 069823260
A19R22 0757-0420 3 1 RESISTOR 750 1X ,125w F TCx0+=100 24S4s C4a)/BaT0=T75]=F
A19R23 0698=3444 i 2 RESISTOR 316 1X ,125W F TC®04e100 24546 Cda)/BaT0elibReF
219R24 069823260 ] RESISTOR 4é4Kk {X ,125W F TC®0+=100 28480 069823260
A19R2S 069823260 9 RESISTOR 464K 1X ,125W F TC20ee100 28480 0698=3260
A19R26 07570417 8 RESISTOR 562 1% 125w F TC®04<100 2uSde Cdol/BaTO=562R=F
A19R27 06983447 4 1 RESISTOR 422 1% ,125% F TCS0+e100 2u54e Cldmi/B8eT0wld22Raf
A19R28 06983260 9 RESISTOR 464k 1x 125w F TCE04e100 28480 069803260
A19R29 06983260 9 RESISTOR 464K 1X ,125W F TC®0eei00 28480 069823260
419R39 0698a3444 1 RESISTOR 316 1X ,125w F TCR0+e100 24su4e C4wi/BeT0m31bRaF
A9RYY 0757-0u18 9 1 RESISTOR 619 1x ,12SW F TCEQeei00 2454s Clde)/BeT0=b]IReF
A19R32 0698+3260 9 RESISTOR 464K 1X ,125W F TC804e100 28480 069823260
A19R33 069823260 9 RESISTOR 464k 1% ,125W F TCB0e¢w100 28480 069823260
419834 06983443 0 RESISTOR 287 1X ,125# F TC®04e100 26546 Cum)/BeT0m2BTRF
A19R3S 0757e0421 4 RESISTOR 825 1% ,12Sw F TCw0+=100 24546 Clie1/B=T0eB25R=F
Aj9R3e 0698-3260 9 RESISTOR u4p4k yx ,125W F TCE04e100 28480 069823260
AL9R3? 069823260 9 RESISTOR 4euK §x ,125W F TC®04e300 28480 06983260
A19R38 069823440 7 RESISTOR 196 ix ,125% F TC=0+~100 24546 Clul/BeT0ei96RaF
419R19 07571094 9 1 RESISTOR 1,47K g% ,125W F TC®0e=100 2usue Cln]/8aT0eldTinF
8419Ry0 069823260 9 RESISTOR 4b4k 1X ,125W F TC80e=100 28480 069823260

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-3. 8410B Replaceable Parts

Model 8410B/8411A

" T T )
Reference HP Part |c Q A Mfr

: . t Description Mfr Part Number
Designation Number D \ P Code
Ti9%G1 069B-3260 | 9 RESISTOR UGUK 1% 125K F TCR0++100 T ~Feuso | "TevE~3z60
A)19R42 06983438 3 RESISTOR 147 1X ,125W F TC30+=100 24546 C4wi/8aT0oitTReF
A19RU3 06980083 8 1 RESISTOR 1,96K 1X ,125% F TC®0%e100 24546 C4wl/BaTOm1qbleF
SLLITY 06983260 9 RESISTOR 4euK 31X ,125KW F TCE0¢=100 28480 0698%3260
AL9RUS 0698=3260 9 RESISTOR WedX 1x ,125W F TCE0ee100 28480 069843200
ISLLITY 07570402 1 1 RESISTOR 110 1X ,125W F TC®0¢w100 24546 CUwl/BeTOm1}leF
AL9RGT 06983152 8 1 RESISTOR 3,48K 1X ,125W § Y(®0s=)DO 24546 C4m1/BmTOe3yB)oF
A19R48 06983260 9 RESISTOR 464K 1X ,12%5w F TCs04~100 28480 0698%3260
A19RuQ 0698=3260 9 RESISTOR 4euK 1X ,125W F TCm0e=100 28480 0698%3260
A19RSQ 07570398 4 1 RESISTOR 75 1% ,125W F TCm0+=100 2454e C4m1/8=T0wTSROF
Ay9REy 07570200 7 1 RESISTOR §,62K 1x ,125% F TCs0+=100 2u54s Cdei/BaTOnS02]nF
A19RE2 069823260 9 RESISTOR 464K 1% ,125w F TCe0eey00 28480 069843260
419RS3 06983260 9 RESISTOR 464K 1% ,125W F TCE0¢e100 28480 0698~3260
AL9RSY 075720395 1 1 RESISTOR 56,2 1% ,125W F 7C®04w300 24546 Cdei/BoTOwSHR2eF
4)9RSS 06983260 9 RESISTOR 46uK 1X ,125W F TC=04e100 28480 06983260
A19RSe 07570438 3 1 RESISTOR $, 11X 1% ,1250 F YCs0+4e100 24546 Cdwi/8eTOe51]11aF
A19RSY 06983260 9 RESISTOR 46uUK {x ,125W F TCE04100 28480 0698w3260
A19RS8 069823260 9 RESISTOR 4euK 1x ,125W F TCm0es100 28480 0698w3260
AL 9RS9 069843435 0 1 RESISTOR 38,3 1x ,125w F TC#0ee100 2454e Cidm1/8eT0w38RINF
A19R60 07570439 4 [} RESISTOR 6,81K 1X ,125W F TCR04=100 24546 C4m1/B8eT0mbB11eF
A19R61 06983260 9 RESISTOR 464K X ,125W F TCB0ev100 26480 06983260
A19R62 06983260 9 RESISTOR 464K 1X ,125W F TCE0+~100 28480 069823260
A19R63 0698w=343y 0 1 RESISTOR 23,7 1X ,12%W F TCB04=100 03888 PMESSw]/BeT0e23RToF
A19Re4 07570288 1 t RESISTOR 9,09K 1% ,1235W F TC=20+e100 19701 MFUC1/8eT0m909 =F
A19R6S 06983158 2 1 RESISTOR 14,7K (X ,125% F TC=0+=100 24Sue Cdwt/BuT0elyT2aF
A1981 3101=1273 0 1 SWITCHaSL DPDTSUBMIN 24 120VAC PC 28480 31011273
A19U1 1820=152¢6 [ FH 1C DCOR CMOS BCDwTOSDEC 4sTUejQubINE 0471y MC14028CL
A19U2 1820=152¢6 8 IC OCOR CMDS BCDeTODEC 4aTOelO=LINE 04713 MC14028CL
A19u3 1820=1535 9 1C GATE CMD8 NOR TPL 3=INP e o198 CDUORSAF
A 9vRy 1902-3193 3 1 DIODE=ZNR 13,3v 5% DO=7 PDE 4w TLs4,059% @f"ztaao 1902+3193
A19xu1 120020507 9 SOCKET=IC 16=CONT OlPeSLOR ‘ ‘pouBo 1200~0507
A19xu2 120020507 9 SOCKET=]C 16=CONT DIPwSLOR 28480 12000507
A19xU3 1200=0508 0 SOCKET=IC 14«CONT DIPeBLDR 28480 120020508

6-20

See introduction to this section for ordering information
*Indicates factory selected value



Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

Replaceable Parts

- -
Reference HP Part |c Q - Mfr
: . t Description Mfr Part Number
Designation Number LD Y P Code
1 - L ]
CHASSIS PARTS

B1 3160%0088 b 4 FANeTBAX 35«CFM 115V 50/60eHZ 1,665=THK 28480 31600088
t1 DELETED
[+ DELETED
c3 0160.2438 2 11 CAPACITORSTDOFF SO00PF 480 =20% 200V 28480 01602438
cu 01002437 ] 12 CAPACITOR=FDTHRU SO00PF ¢80 =20X 200V 28480 010022437
s 0160=2438 2 CAPACITORSTDOFF 5000PF ¢80 =20X 200V 28480 0150=2438
te 0160~2037 | CAPACITOR=FDTHRU SQOOPF +80 =20% 200V 28480 01602437
3] 01602438 2 CAPACITOR®STDOFF S000PF ¢80 =20% 200V 28480 01602438
ce N1e0=2u437 1 CAPACITOR=FDTHRU SOOOPF 480 =20X 200V 28480 01602437
¢o 01602438 2 CAPACITOR=STDOFF S000PF +80 =20% 200V 268480 01602438
€10 0160=2437 1 CAPACITOR«FDTHRU SO000PF 480 «20% 200V 28480 01602437
et 0160=2438 2 CAPACITOR=STDOFF SQ00PF ¢80 =20% 200V 28480 01602438
c12 01602437 1 CAPACITOR«FDTHRU SO0OPF 480 =20X 200V 28480 0160°2437
C13 01602438 2 CAPACITOR-STDOFF S000PF +80 =20% 200V 28480 01602438
Cty 01602437 | CAPACITOR«FDTHRU SO0OPF ¢80 =20X 200V 28480 016022437
€15 0160w2u38 2 CAPACITOReSTDOFF SQ00PF ¢80 =20% 200V 28480 01602438
Cie 01002437 i CAPACITORSFDTHRU S000PF +80 =20X% 200V 28480 01602437
c17 0160=2438 2 CAPACITOReSTDOFF S000PF ¢80 «20% 200V 28480 0160=2438
c18 01002437 1 CAPACITOR=FDTHRY SO00PF ¢80 =20% 200V 28480 0160=2437
€19 0tope2438 2 CAPACITORSTDOFF S000PF 480 =20% 200V 28480 01602438
ceo 0160=2437 1 CAPACITOR=FDTHRU SO0OPF ¢80 =20% 200V 28480 446002437
c21 0160=2438 2 CAPACITOR=STOOFF S000PF 480 «20% 200V 28480 086002438
c22 016022437 1 CAPACITOR=FDTHRU SO000PF ¢80 «20% 200V 28480 | 0160=2437
c23 0t160«2436 [ 12 CAPACITOReFDTHRU 10PF 20% 200V CER 28480 0160%2436
tau 0to0~2437 1 CAPACITOR=FDTHRU SO000PF ¢80 =20% 200V 28480 0160°2437
c2s 0360=2436 0 CAPACITORFDTHRU 10PF 20% 200V CER 28480 0160~2436
ta2e 0160w203e 0 CAPACITOR-FOTHRU 10PF 203 200V CER 28480 0160=2430
ca? 0160=2436 0 CAPACITOR=FDTHRU 1OPF 20% 200V CER 28480 0160%2430
c28 0160e2436 0 CAPACITORFDTHRU 10PF. 20% 200v CER 28480 0160°2436
ca9 0160-2436 0 CAPACITOR«FDTHRU 10PF 20X 200V CER 28480 0160%2436
€30 01602437 1 CAPACITOR=FDTHRU S000PF 480 =20% 200V 28480 0160w2437
(43! DELETED :
€32 0tdo=0177 0 1 CAPACITOReFXD 400PF +=1X 300VDC MICA 72136 DM1SFu01F0300nVICR
€33 01602199 2 1 CAPACITORF XD 30PF +=5% 300vDC MICA 28480 016022199
C3d 01602200 3 | CAPACITOR=FXD #3PF #e5X% 300VOC MICK 28480 01602200
€35 0180=0116 1 4 CAPACITOR=FXD 6,8UF4e30% 35VDC TA 56289 150D685x903582
C3s6 018ye011b t CAPACITOReFXD 4,8UF¢=10% 35VDC TA 56289 1500685x903582
€37 01A0=0116 1 CAPACITOReFXD 6,BUF+w30X 35vDC TA 56289 §500685X903582
c38 0180=0116 1 CAPACITORSFXD 6,8UF+=10% ISYDC TA 56289 1500685x903582
€39 0169=2430 0 CAPACTTQReFDTHRY 10PF 20% 200V CER 28480 01602436
cuo 01602438 2 CAPACITORSSTDOFF S000PF 480 =20% 200V 28480 01602438
cut 01602436 0 CARACITOR=FDTHRL TOPF 20% 200V CER 28480 0160=2436
('] 0160=2436 0 CAPACTTORSFDTIHRY '10PF 20% 200v CER 28480 0160=2436
Cu3 0160=243b 0 CAPACITOR=FDTHAU $0PF 20% 200v CER 28480 0160=2436
cuu 01602436 0 CAPACITOR=FDIHRY 18PF 20X 200V CER 28480 0160-2436
c4s5 0160=2436 0 CAPACITORFDTHRY 1OPF 20% 200v CER 28480 0160=24306
tus 0160-0939 4 1 CAPACITORSFXD 430PF +e5X 300VDC MICA 28480 016020939
cu? 01603333 8 ] CAPACITORFXD S000PF 20X 250VAC(RMS) 28480 01603333
cuB 01603333 8 CAPACITOR=FXD S000PF +=20% 2S0VAC(RM§) 28480 01603333
081 21400244 4 1 LAMPWGLOW AlH 135/105VDC 1 ,2MA Te2eBULB 00466 ALH
Et 03601031 3 ] TERMINAL, STUD FXD=TUR INTeTHD=MTG 28480 0360~1031
Fi 21100336 2 1 FUSE ,8A 250V SLO=BLO 1,25X,25 UL IEC 28480 21100336

(FOR 230V OPERATION)
Fi 21100304 4 1 FUSE 1,54 250V SLO«BLO 1,25x,25 UL IEC 28480 2110%0304

(FOR 115V OPERATION)
FL1 0960=044d 2 1 LINE POWER MODULE 28480 0960m0ddd

(RECOMMENDED REPLACEMENT)
21 502023257 4 1 BODYSRECEPTACLE 28480 50203257
3 12511359 8 1 CONTACT=CONN MALE CRP 28480 1251=13%9
3 12511357 [ 1 INS=CONN MSeM,COAX JACK ASSY 09922 RMDXKe]
J1 50600226 H 1 INSULATOR 28480 50600226
J1 50203259 [ 1 NUTEKNURLED 28480 5020=3259
Ji 5020=3258 5 ! NUT EHEX 28480 50203258
J2 08410=2029 4 1 CONNECTOR, FEMALE MQO 28480 08410=2029
J3 12500102 H 3 CONNECTORwRF BNC FEM SGL=WOLE=FR 50=0HM 28480 12500302
Ju 1250=0102 5 CONNECTOR®RF BNC FEM SGLeWOLE=FR S0=0HM 28480 125000102
Js 125020083 1 2 CONNECTORRF BNC FEM SGL=MOLE=FR S0=0HM 28480 125020083
Je 12500829 3 8 CONNECTOReRF SMC M SGLeHOLE=FR 50=0HM 28480 12500829

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Tahle 6-3. 8410B Replaceable Parts

Model 8410B/8411A

Reference HP Part Ic Q oo Mfr
. . t Description Mfr Part Number
Designation | Number (D Y P Code
r 37 1250-0829 | 3 CONNECTOR®RF SMC M SGL=NOLE=FR S0=QNM [ 28480 | 1250=0829
Ja 1250=0829 3 CONNECTOR®RF SMC M SGL=HOLE«FR 50«0WM 28480 1250=0829
J9 125020829 3 CONNECTOR®RF SMC M SGL=MOLE®FR S0=0HM 28480 12500829
J10 12500829 3 CONNECTOR®RF SMC M SGL=HOLE®FR SO0=0HM 28480 125020829
Jit 125020829 3 CONNECTOR=RF SMC M SGL=HOLE=FR 50e0WM 28480 125000829
J12 1250-0829 3 CONNECTOR®RF SMC M SGLeHOLE=FR S0eQgHM 28480 12500829
Ji3 1250=0829 3 CONNECTOR=RF SMC M 8GLeHOLE=FR S0e0HM 28480 12500829
Jrd DELETED
J15 125020083 1 CONNECTOR=RF BNC FEM SGLeMOLE=FR S50=0MM 264890 125020083
Jib 1250=0102 5 CONNECTOR=RF BNC FEM SGL=MOLE®FR S0eOHM 28480 1250=0102
Ji7 1251=0143 3 t CONNECTOR 14=PIN F MICRO RIBBON 28480 125t=0143
J18 1510-0087 7 1 BINDING POST: GREY 28480 1510-0087
0340=0719 0 1 INSULATOR=BDG POST ABS JADE=GRA 28480 0340e0719
L1 9140e0118 4 10 CoILeMLD fOUH 0% QBSS ,1550x,375LGeNOM 28480 9140e011 4
L2 91400114 4 COIL=MLD 10UN 10% Q=55 ,155DX,375LGeNOM 28480 9140e0114
L3 9140e0114 4 COIL=MLD 10UH 10X Q855 ,1550X,375LGeNOM 28480 91400114
Lu 9140e0114 4 COIL=MLD 10UH 10X G55 ,155DX,375LGeNOM 28480 9140w0114
LS 9140=0114 v COIL=MLD 10UM 310X QuSS5 ,155DX,375LGeNOM 28480 9140e0114
L6 9140e011d 4 COILeMLD 10UMH 10X GESS [ 1550X,375LG=NOM 28480 9140=0114
L7 914n=0) 14 4 COJLwMLD 10UM 10X B85S ,155DX,375LGNOM 28480 91400114
L8 91400114 4 COIL"MLD 30UM 10X QWSS ,155DX,37SLGeNOM 28480 91u0=0114
L9 9140=0t14 [ COIL=MLD 10UH 10X QuSS ,155DX,37SLGoNOM 28480 9140e0114
L10 Sl4ge0tty 4 COIL=MLD 1OUH 10X G%SS ,158DX, 375LGmNOM 2848¢ Q140e0134
L1t 9100=2230 5 1 COIL=MLD 1SONH 3X Q8S0 ,156DX,3TSLGNOM 26480 9100-2230
L12 914p=0098 3 1 COIL=MLD 2,2UH 10% GB33 1SS0X,37SLGeNOM 28480 9160=0098
L3 9100=2249 [ 1 COIL~MLD 1S0NH j0X Gm34 ,0950X,25LG=NOM 28480 9300-2249
My 1120-1279 4 1 METERIOw] MA 28480 11201279
L3} 125120160 7 13 CONNECTOR=PC EDGE 15=CONTZROW 1eROWN 28480 125120160
Q1 185420063 7 2 TRANSISTOR NPN 2N3055 81 TOe3 PDS1tSW 28480 1854=0063
120020043 8 2 INSULATOR®XSTR ALUMINUM 28480 12000043
Q2 18540063 7 TRANSISTOR NPN 2N305S5 81 10«3 PD®115w 28480 1854=0063
12000043 8 INSULATORXSTR ALUMINUM 28480 1200-0043
Ry 21000079 9 1 RESISTOR=VAR CONTROL CCP 250 g0X LIN 28480 21000079
R2 2100.2458 2 1 RESISTOReVAR DUAL 100=10%«EC 1Kei0XeCl 28480 210022458
R3 069843162 0 1 RESISTOR 46,4K 1% 41250 F TCSDee100 24546 Cldel/BeT0mdbd2=F
RY 08130040 3 1 RESISTOR 20 5% SN PW TCB(¢e20 28480 08130040
RS 0757.0462 3 | RESISTOR 7SK 31X 1250 F T1Cs0+=100 24546 Cdel/BeT0nT302eF
81 31011957 7 1 SWITCHePB OPSTeNO ALTNG 10,5A 250VAC 28480 31011987
82 DELETED
T 910003812 1 1 TRANSFORMER=POWER PRI 1§S/240Vy SECI 14 28480 910023812
181 0360=0014 0 1 BARRIER BLOCK 2+TERM GAY PHEN ,7SeINel 28480 0360e0014
VR 19021227 0 1 DIODE«2NR 1N29728 8,25V 5% DOw4 PDmqow 28480 190201227
12000080 3 1 INSULATOR®DIO ALUMINUM HD=ANDZ 28480 120020080
Wi 0841006022 | 4 1 CABLE 'ASSEMALY, REFERENCE 28480 08410e6022
W1P1 12500888 4 7 CONNECTQRRF SMC FEM UNMID 50=0MM 28480 1250=0888
w2 08410=6017 | 3 1 CABLE ABSEMBLY, 20 MHI IF 28480 0841006017
W2P1 125000888 4 CONNECTOR®RF SMC FEM UNMTD SOwOHM 28480 125020888
w3 0841006023 | & 1 CABLE ASSEMBLY, TEST 28480 08410e6023
W3P1 1250+0688 & CONNECTOR=RF SMC FEM UNMTD SO=OHM 28480 125000888
wy 08Uy 0=6020 -] § CABLE ABSEMBLY, PHASE 28480 08410e6020
WLP 1 1250=0888 u CONNECTOR=RF SMC FEM UNMTD S0w=0OMM 28480 12500888
WS 08410-6025 | 0 CABLE ASSEMBLY, AMPL VERNIER (IN) 28480 08410-6025
W5P1 1250-0888 4 ] CONNECTOR-RF SMC FEM UNMTD 50-OHM 28480 1250-0888
' 08410-6019 7 1 CABLE ASSEMBLY, AMPLITUDE 28480 08410-6019
W6P1 1250-0887 3 CONNECTOR-RF SMC FEM UNMTD 50-OHM 28480 1250-0887
w7 08U10-6024 | 8 1 CABLE ASSEMBLY, VTO 28480 0B410wb0204
W7P1 1250.0888 4 CONNECTOReRF SMC FEM UNMTD SOwOHM 28480 1250-0888
w8 8120=1348 5 1 CABLE ASSY 18AWG 3=CNDCY BLKeJKTY 28480 812001348
w9 08¢10eb021 | 2 1 CABLE ASSEMBLY, REFERENCE (278 KHMZ) 28480 084106021
W9P1 12500888 4 CONNECTOR=RF SMC FEM UNMTD S0=0HM 28480 128040888
w10 0841006026 | 2 1 CABLE ASSEMBLY, ATTENUATOR 28480 084106026
12500892 0 1 CONNECTOR=RF SMC M UNMTD 50eOWM 28480 125020892
Wit 084106035 | 1 1 CABLE ASSEMBLY, POWER SUPPLY 28480 084106035
w12 08410=60068 | 4 1 CABLE ASSEMBLY, TEST AMPLIFIER 28480 0841060068
w13 08410-60059 | 3 1 CABLE ASSEMBLY, GREYeYELLOW 28480 08410260089
wid 08410=60069 | S 1 CABLE agSEMBLY, REF=REF CHAN QUTPUT 28480 0841060069
w1S 0841060071 | 9 1 CABLE ASSEMBLY, TEST CHAN OUTPUT=J2 CONN 28480 0841060071
wie 0841060072 ( 0 ' CABLE ASSEMBLY, REF CHAN QUTPUT «J2 CONN 28480 08410060072
XAl NOT ASSIGNED
X43 NOT ASSIGNED
XA4 125120160 ? CONNECTORePC EDGE 15=CONT/ROW 1=ROW 28480 1251=0160
Xa% 125100160 ? CONNECTOR&PC EDGE 15«CONT/ROW 1eROW 28480 125120160
xae 12510160 ? CONNECTOR=PC EDGE 15«CONT/ROW 1«ROW 28480 1251=0160
L - 1 ]
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Model 8410B/8411A

Table 6-3. 8410B Replaceable Parts

Replaceable Parts

Reference HP Part ic| o e Mfr
: A t Description Mfr Part Number
Designation Number |D Y P Code
XAT 12510160 3 CONNECTORePC EDGE 1S5=CONT/ROW 1eROW 28480 12510160
XAB 12510160 7 CONNECTOR«PC EDGE 15«CONT/RON (eROW 28480 1251=0160
XA9 1251=01060 7 CONNECTORePC EDGE 15=«CUNT/ROW 1=ROW 28480 1254=01060
XA10Q 1251=2261 3 1 CONNECTOR=PC EDGE 15«CONT/ROW 1eROW 28480 1251=2261
XA1Y 12510160 7 CONNECTOR«PL EDGE 15=-CONT/ROW 1eRDW 28480 1251=0100
XA12 125101060 7 CONNECTOR=PC EDGE 15=CONT/ROW JeROW 28480 128120160
xXA13 1251«0160 7 CONNECTORePC EDGE §S=CONT/ROw 1«ROw 28480 1251«0160
XAld4 12510160 7 CONNECTOR=PC EDGE 15=CUNT/ROW jeROwW 28480 1251=0160
XA1S 12510160 7 CONNECTOR«PC EDGE 15«CONT/ROW 1eROW 28480 1281=0160
XAle 12510160 7 CONNECTOR«PC EDGE 15«CONT/ROw 1«ROw 28480 1251=0160
XA Y 1251=1190 S 3 CONNECTOR=PC EDGE 12=CONT/RON 2=ROWS 28480 12S51=11%0
xA18 12511190 s CONNECYOR=PC EDGE 12«CUNT/RUW 2eROWS 28480 12351=1190
XA19 12511190 H CONNECTORwPC EDGE 12«CONT/ROW 2eRONWS 28480 12S1=1190
MISCELLANEQUS PARTS
08utpebto24| 4 1 CABLE ASSYISERVICE(LT, GREY)OPT H26/X9S 28480 08410=b1024
08U410=6032 s 1 CABLE ASSY$SERVICE(LT, GREY)OPT x9% 28480 08410e6032
08410«61032] 4 1 CABLE ASSYISERVICE(JADE GREY)IOPY hH26/8TD 28480 08410=01032
08410e00067! 3 1 CABLE ASSYISERVICE(JADE GREY)STD 28480 08410e60067
084100004 0 1 COVER, FxD HOUSING BOARD 28480 086100004
0841000060 | 0 1 COVER, MOVABLE HOUSING BOARD 28480 08410200060
0841000059 | 7 1 COVER, FxD HOUSING CONNECTOR 26480 0841000059
08410=0011 s 1 COVER, MOVABLE HOUSING CONNECTOR 28480 08410-0011)
08410=0012 7 1 DIAL, 0=9 DB 28480 08410Qe0012
084100013 9 1 DIAL, O=é0 DB 28480 08410m0013
0370«0103 9 2 KNOBI1BLK w/ARROW S/8" QD 1/4" SHAFY 28uBo 0370=0103
0370=0363 3 1 KNOBeRNDIBLKEFOR ,2508HFT1,7S0D1C280RED 28480 037020363
03700103 9 KNOBIBLK W/ARROw 5/8" 0D 1/4" SHAFY 28480 0370=0103
0370«0114 2 1 KNOBeBASE LRD ,125~IN=]D 28480 0370=0114
50400170 [} 1 GUIDESPLUG=IN PC BOARD 28480 50400170
08410=00058 | & 1 KNOB, BLACK 374" w/Dlab 28ubo 08410-00098
08410-0033 1 1 FILTER 28480 08410=0033
08410-00310} 3 1 FRAME, FILTER 28480 08410=00310
084102036 9 1 MEAT SINK, POWER SUPPLY TRANSISTOR 284890 08410=2036

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 8410B/8411A

Reference HP Part |c Q Lo e Mfr
: A t Description Mfr Part Number
Designation | Number }D \ : p Code
| S060e0267 1] COVER NSBYITYOP(OLIVE GRAY) 208480 5060=0207
2370-0013 2 2 SCREW $§T FLAT HD PHL DR 6-32X3/8 28480 2370-0013
? 08410000050 | & t PANEL, REAR (FAN $IDE) 28489 08410+00058
25100046 9 t SCREweMACH 8232 ,375=]NelG 82 DEG o000 ORDER By DESCRIPYION
2510=0103 b4 2] SCREnsMACH 832 _ 375«INei( PANeMDePO2I 00000 ORDER By DESCRIPTION
3 0841000028 | 0 1 PANEL, REAR, PLUG«IN SIDE 28480 0841020028
25100103 9 ‘I SCREWeMACH 8232 ,37S=INelG PAN=HD®POZI 00000 ORDER BY DESCRIPTION
21900073 H 2 wABKRERS X NLCL NO, 8 ,168«INe]D 28480 219020073
23000194 9 1 ] BCREWeMACH 632 ,312eINelG 100 DEG 00000 ORDER 8Y DESCRIPTION
2420=0001 5 1] NUSSHEXew/LKWR a32eTHD ,109eINaTHK 00000 OROER 8y DESCRIPTION
4 084100029 2 1 COVER, REAR PANEL 28489 084100029
305000083 9 1 WNASHERWFL NM NO, 12 ,25eINelD ,SeINeOD 28480 305020083
25100099 2 1 SCRENeMACH 8a32 ,25«INwlG PANeMDePOZ] 00000 ORDER BY DESCRIPTION
219020009 a4 ' WASHEReLK INTL Y NO, 8 ,168eINeID 28480 21900009
5 5060=8735 7 1 RETAINER WANOLE ASSY10LIVE GRAY 28480 5060-8735
255000013 4 1 SCREWeMACH 8e32 ,312+INelG PANeNDePHL 00000 ORDER BY DESCRIPTYION
219020073 2 wWASHERwLK WLCL NO, 8 ,168e¢INelD 28u80 21900073
° 5060-0222 1 i “ANDLE ASSYISH SIDE 28480 506020222
’ 5060~0232 3 1 FRAME ASSY$MODIFJED 28480 806020232
8 $000200%2 9 1 PLATEIFLUTED ALUMINUM 28480 5000=0052
[} 500008719 1 1 COVERISIDE 7 % 16(0LIVE GRAY) 28480 500008719
23700020 1 2 SCREWeMACH 6+32 ,188«INeLG 100 DEG 00000 ORDER BY DESCRIPTION
10 5000%0268 H 1 COVER, BOYTOM, OLIVE GREY 28u80 506000268
23000013 | SCREWeMACH 6032 {elNelLG RDeHDSLT 60000 ORDER By DESCRIPTION
1 149000030 3 1 TILY STAND 3=INew 13,75eINeOdalG 8ST 28480 149020030
12 50000767 9 5 FOOT ASSYIFM 28480 5060e0767
13 5060=8741 5 1 KIT{RACK MOUNT(GRAY) 28480 S060=8741
] NRU1I0=N006a | O | DECKk, SLIDING (OLIVE GREY) 28480 08410200044
236000066 4 1 SCREWeMACH 6=32 ,25eINeLG 82 DEG 00000 ORDER BY DESCRIPTION
18 PANEL ASSY1 FRONT, SEE FIG, 3«13,
18 5000=8717 9 \ COVERISIDECOLIVE GRAY) 28480 5000=8717
2370-0020 1 SCREWaMACH 6a32 ,188=INelG 100 DEG 00000 ORDER 8Y DESCRIPTION
17 ]_oee10-2034 Ls 1 LEFT FRAME ASSY, MOD 7 X )b FM | 28480 0841002034

Figure 6-1. Model 8410B Cabinet Parts
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Model 8410B/8411A

Replaceable Parts

1
. Mfr
Reference HP Part g Qty Description Cod Mfr Part Number
Designation | Number {0} ode
-
FIGURE be2, MODEL R4108 FRONT PANEL
1 T120=1254 1 1 NAMEPLATE ,312e[NanD ,Sde]NelG AL 28480 7120325¢
2 T120=4uTs 1 1 PLATE, IDENTIFICATION 28480 T120=4uve
3 S020w3281 4 t TRIM, NAMEPLATE 28480 S0203281
4 0R410=00061 | 1 PANEL, FRONT (MINY GREY) 28480 0841000000!
s 08410-2023 2 1 SUB=PANEL, FRONT 28480 08410-2023
2370-0001 8 1 SCREW=MACH be32 ,25=INeLG 82 DEG 00000 ORDER BY DESCRIPTION
6 0RGy0e2n2] 8 ) BRPACKET, FRONT PANEL MTG (BOTTOM) 28480 08d10=2021
2370=0003 ] 2 SCREweMACH 6232 ,S=INelG 82 DEG 00000 URDER BY DESCRIPTION
0590en30S 9 2 NUTeHEXwn/LKnR 6e32eTHD ,094e]NeTHK 00000 ORDER BY DESCRIPTION
7 0Rut0=2n22 0 1 BRACKET, FRONT pANE| MTG, (TOP) 28480 08410e2022
2370=0003 0 SCREW=MACKH 6-32 ,Se]NelG 82 DEG 00000 GROER BY DESCRIPTION
0590-030% 9 NUTeMEXwn/LKWR 4o32=THD ,094eNeTHK 00000 ORDER BY DESCRIPTION
8 0RU10=200%2 | 2 1 FRAME, UPPER (MINT GREY) 28480 08410=20052
2530=0011 0 2 SCRENeMACH 8432 ,37S«INe|G 82 DG 00000 ORDER BY DEBCRIPTION
9 08410220054 | ¢ 1 DIVIDERS FRAME SUPPQRT (MINT GREY) 28480 0841020054
2210=0004 3 1 SCREWeMACH 4ed0 ,S=INelLG 82 OEG 00000 ORDER BY DESCRIPTIQN
10 Sn02¢=7977 3 1 TRIM, UPPER FRAME (MINT GREY) 28480 S020=7977
11 0RU10=20053 | 3 1 FRAME, LOWER (MINT GREY) 28480 0841020053
253p=yolt 0 SCREweMACH 8432 ,375«INe G 82 OEG 00000 ORDER BY DESCRIPTION
2530=0013 2 1 SCREweMACK Be32 ,625=IN=LG 82 DEG ovooo ORDER BY DESCRIPTION
ie S02u=7978 4 1 TRIM, LOwER FRAME (MINT GREY) 28480 50207078

Figure 6-2. Model 8410B Front Panel
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Replaceable Parts

Model 8410B/8411A

Reference
Designation

HP Part
Number

- e

50203288
5020-3287

0RU1N=2027
S50¢0-3266
2360-0049
S0uo=03el
2360=0049

Mfr Part Number

AACH be32 ,188-IN=LG 82 DEG 00000
EXTRACTOR, WMINT GREY 28480
oMACH 632 ,188=1NeLG B2 DEG 00000

S5020e3286
5020-3287

08410=2027

5020-3266

ORDER BY DESCRIPTION
50600361

ORDER BY DESCRIPTION
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Model 8410B/8411A

Table 6-4. 8411A Replaceable Parts

Replaceable Parts

Reference | HP Part |c| o - Mfr
: ] t Description Mfr Part Num

Designation Number |D \ escriptio Code ar ber
Al (PREFIX 1424A 08411-80010 | 9 1 WIDEBAND SAMPLER ASSEMBLY (REF. CHANNEL) 28480 08411~80010

AND ABOVE ) 08411-80012 | 1 REBUILT 08411-80010, REQUIRES EXCHANGE 28480 08411-80012
Al (OPT.018,1824A| 08411-80005] 2 WIDEBAND SAMPLER ASSEMBLY (REF. CHANNEL) 28480 08411-80005

AND ABOVE ) 08411-80007 | & REBUILT 08411-80005, REQUIRES EXCHANGE 28480 08411-80007
Al (PREFIX 1726A 08411-80003 | 0 WIDEBAND SAMPLER ASSEMBLY (REF. CHANNEL) 28480 08411-80003

AND BELOW) 5080-0245 0 REBUILT 08411-80003, REQUIRES EXCHANGE 28480 5080-0245
Al (OPT.018,1726A| 08411-80102] 0 WIDEBAND SAMPLER ASSEMBLY (REF. CHANNEL) 28480 08411-80102

AND BELOW) 5081-8123 1 REBUILT 08411-80102, REQUIRES EXCHANGE 28480 5081-8123
AICR1 NOT SEPARATELY REPLACEABLE
ALCR? NOT SEPARATELY REPLACEABLE
AlJ1 NOT SEPARATELY REPLACEABLE
Ald2 NOT SEPARATELY REPLACEABLE
AIMP1 1250-0907 8 2 CONTACT-RF CONN SER APC-71 SPRING 02660 121-129
AlIR1 NOT SEPARATELY REPLACEABLE
ALR?2 NOT SEPARATELY REPLACEABLE
ALR3 LOAD CARTRIDGE, NSR
A2 (PREFLIX 1524A 08411-80011| 0 1 WIDEBAND SAMPLER ASSEMBLY (TEST CHANNEL) 28480 08411-80011

AND ABOVE ) 08411-80013 ] 2 REBUILT 08411-80011, REQUIRES EXCHANGE 28480 08411-80013
A2 (OPT.018,1824Af 08411-80006] 3 1 WIDEBAND SAMPLER ASSEMBLY (TEST CHANNEL) 28480 08411-80006

AND ABOVE ) 08411-80008| 5 REBUILT 08411-80006, REQUIRES EXCHANGE 28480 08411-80008
A2 (PREFIX 1726A 08411-80004 | 1 WIDEBAND SAMPLER ASSEMBLY (TEST CHANNEL) 28480 08411-80004

AND BELOW) 5080-0246 1 REBUILT 08411-80004, REQUIRES EXCHANGE 28480 5080-0246
A2 (OPT.018,1726A| 08411-80103] 1 WIDEBAND SAMPLER ASSEMBLY (TEST CHANNEL) 28480 08411-80103

AND BELOW) 5081-8124 2 REBUILT 08411-80103, REQUIRES EXCHANGE 28480 5081-8124
A2CR1 NOT SEPARATELY REPLACEABLE
A2CR2 NOT SEPARATELY REPLACEABLE
A201 NOT SEPARATELY REPLACEABLE
A2J2 NOT SEPARATELY REPLACEABLE
AZMP 1 1250-0907 8 CONTACT-RF CONN SER APC-71 SPRING 02660 131-129
A2R1 NOT SEPARATELY REPLACEABLE
A2R2 NOT SEPARATELY REPLACEABLE
A2R3 LOAD CARTRIDGE  NSR
A3 0RUy1=6005 9 1 POWER AMPLIFIER ASSEMBLY 28480 08411=600%
A3Cy DELETED
(317 01002516 7 10 CAPACITOR=STDOFF 1000PF GMV 1250V CER 01121 8BuA102
43C3 0160w034S & 10 CAPACITOR=FDTHRY 1000PF GMy SQov CER 0f121 FB2Bejo2W
A3Cy 0te0=25i6 7 CAPACITOR=STDOFF 1000PF GMv 1250V CER o1tel S840
A3CS 01602510 7 CAPACITOR8TDOFF 1000PF GMV 1250V CER ottrel sBuA102
43Ce 0le0=2140 3 11 CAPACITOR=FXD 470PF +80+-20% 1KVDC CER 28480 016022140
A3C? 0160=2516 7 CAPACITOR=-8TDOFF t000PF GMV 1250V CER 01121 SBuato02
a3Ce 0160«2140 3 CAPACITORFXD 4T0PF +80#20X {KVDC CER 28480 0160.2140
A3C9 0160=2516 7 CAPACITOR-STDOFF 1000PF GMY 12%0V CER 01121 ELLY $Y-T4
asCio 01s0e2140 3 CAPACITOReFXD 470PF +B0=20%X 1KkVDC CER 28480 0160=2140
A3C 11 0160=2516 7 CAPACITOR«8YDOFF {000PF GMy 1250v CER 01121 8Buago0R
A3C12 0160e2140 3 CAPACIYORFXD 470PF +80e20% 1KVDC CER 28480 0160e2140
A3C13 01602516 7 CAPACITOR=3TDOFF {000PF GMV 1250V CER 01121 8SBuAy02
A3C14 016022516 7 CAPACITOR=8TDOFF 1000PF GMV 1250V CER o1tet SBuA102
43015 01602516 7 CAPACITOR=»8TDOFF 1000PF GMV 1250V CER 01121 8SBuA102
43C1e 01602516 7 CAPACITOR®3TDOFF J000PF GMV 1250V CER 01121 8B4A102
a3l 9140=0120 2 1 COIL»MLD 100NH 20% 0350 ,1550X,375LG=NOM 28480 9140=0120
A301 1854=0498 2 a TRANSISTOR NPN SI T0=39 pDsiw 28480 1854=0498
A3we 1850=0498 2 TRANSISTOR NPN SI T0=39 POmiW 28480 1854e0498
A3Q3 1854=0498 2 TRANSISTOR NPN 8@ TOw=39 PDmiW 28480 1854=0498
4304 1854=0u98 2 TRANSISTOR NPN SI T0=39 PDmiw 28480 18540498
4308 1854e0498 2 TRANSISTOR NPN §1 TO=39 PDmiw 28480 185420498
A3Q6 1RS4e0u98R 2 TRANSISTOR NPN SI TO»39 POSIW 28480 1854=0498
4307 18540498 2 TRANSISTOR NPN SI T0e39 PDsiw 28480 185420498
A3RY DELETED
A3R2 DELETED
A3RY 0757<0274 5 1 RESISTOR 1,21K 1X ,125W F TCe0se100 2us4e Cdu)/8eT0e12]3eF
A3Ra 0698«369 5 2 RESISTOR 39 SX 1w M0 TCs0se200 27167 FP32e{wT00m3%R 0wy
A3RS 069823692 1 4 RESISTOR 27 SX 1w MD Y(30+=200 27167 FP32eiaT00e2TR0=)
A3Re 0698=3692 1 RESISTOR 27 SX 1w MD TCs0+=200 27167 FP32=1=T00=27R0=J
A3R7 06983696 H RESISTOR 39 5X 1w MO TCs0+=200 27te7 FP32eieT00a39R0ay
A3R8 0698=3692 1 RESISTOR 27 SX (W MO TCsg+=200 27187 FP32e1eT00=27R0=J
A3R9 06983692 1 RESISTOR 27 5% 1w MO TCE=Q¢=200 27167 FP32eieT00s27R0J
A3R10 0698euBuUB 1 2 RESISTOR 165 1X 5w F TCB0e=100 28480 069824848
A3RY Y 0698euBuUB 1 RESISTOR 165 1X SN F TCm0o+ei00 28480 0698w4848
A3R)2 0757=0804 7 2 RESISTOR 200 1x ,5« F TC=0ee100 28480 0757=0804
A3Ry3 0757=0804 7 RESISTOR 200 1Xx 5@ F TC®0+e100 28480 07570804

L — i
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Replaceable Parts

Tabhle 6-4. 8411A Replaceable Parts

Model 8410B/8411A

o r
Reference HP Part ¢} o, Description d Mfr Part Number
Designation Number |D Code
A3y 91700016 8 24 CORE=SHIELDING BEAD 28480 91700016
a32e 9170«001e 8 CORE=SHIELDING BEaAD 28480 9170=001¢
4373 0RU11#86009 7 6 COIL/CHOKE FERRITE 28480 0BUL w6009
A3Z4 9170~0016 8 CORE=SHIELDING BEaD 28480 9170%0016
A3ZS 9170=00306 8 CORE=SHIELDING BEAD 28480 9170=0016
2326 9170-0016 8 CORE=SHIELDING BEAD 28480 91T70=0016
4327 3176=00106 [ CORE=SKIELOING BEAD 2R480 9170=0016
A3la 0RU11e6009 | 7 COIL/CHOKE FERRITE 28480 08411=6008
4379 9170.0016 8 CORE=SHIELDING BEAD 28480 91700016
a3zioe 9170=001b 8 CORE=SHIELDING READ 28480 917000316
4371y 0R411e60D9 7 COIL/CHOXE FERRITE 28489 08411=6009
A3212 9170~0016 8 CORE-gHIELDING BEAD 28480 91700016
43213 9170=0016 8 CORE=GNIELDING BEAD 28480 9170~0010
A3214 91700016 8 CORE«gMIELDING BEAD 28480 91700016
43718 084116009 7 CofL/CHOKE FERRITE 28480 084116009
3121 9170=0016 8 CORE=-SHIELDING BEAD 28480 9170=0016
A3217 917¢=001%8 8 CORE-SHIELDING BEAD 28480 91700010
43718 9170«0010 8 CORE-SHIELDING BEAD 28480 91700016
A3719 0RUI1=6009 | 7 CoIL/CHOKE FERRITE 28480 0841126009
43220 91700018 8 COREwSHIELDING READ 28480 9170«0016
43224 91700016 8 CORE«SHIELDING BEAD 28480 91700016
41722 08411=6009 7 COIL/CHOKE FEHRITE 28480 084116009
43223 9170=001b 8 CORE«SHIELDING READ 28480 9170=0016
43724 9170=0016 B CORE«sHIELDING BEAD 28480 9170=0016
A372% 91700018 8 CORE=SHIELDING BEAD 28480 917000106
23226 91004179} H 1 COTL 290NM 20X ,23Px,375LGeNOM 2848 91001791
A3227 9170=0016 8 CORE~SHIELDING READ 28480 91700016
43228 9170=0018 8 CORE-SHIELDING BEAD 28480 G170=0016
au 0RU11e6003 L] 1 BOARD ASSEMBLY, REFERENCE PREAMP 28480 084116003
84Cy 0160%2055 9 22 CAPACITOR«FXD ,01UF 489=20% 100VDC CER 28480 0160=205%
(Y14 014p=019R B 3 CAPACITORRFXD 2p0PF »eS% 300VDC MICA 72136 DM3SF203J0300mV LR
A4C3 0140e0198 s CAPACITORFXD 200PF ¢aBX 300VDC MICA 72136 DM1SP201Jd0300#VILR
bolo 016042055 9 CAPACITOReFXD ,01yF +80=20X t00VDC CER 28480 016022055
b44Cs 01602253 9 1 CAPACITORSFXD 6,8PF ¢~,25PF 500vDC CER 28480 01602253
84Ce 0160=2240 4 1 CAPACITORLFXD 2PF 4+, 25PF SOgVDC CER 28480 01602240
A4C7 0160-2055 9 CAPACITOReFxD _01UF +80-20% 100VDC CER 28480 0160~205%
auCs 01602085 9 CAPACITORFXD ,0t1UF +80e20X% 100VDC CER 28480 0160%205%
AuC9 016022055 9 CAPACITORFXD ,03uF +80e020% 100vDC CER 28480 01602035
auCto 016022055 9 CAPACITOR=FXD ,03UF +80=220X J00VDL CER 28480 01602088
2uCyy 01602055 9 CapalrToreFxD ,01uF +80+20x 1600vDC CER 28480 0160=2055
Aal12 0160=2055 9 CAPACTITOR=FXD ,01UF +80w20Xx 100vOC CER 28480 0{60=2055
a4C13 01602055 9 CAPACITOR=FXD ,01UF ¢80=20X 100VDC CER 28480 0160-2088
a4Ctua 0160«2085 9 CAPACITOR=FXD ,01UF +88»20X% 100YDC CER 28480 016022055
a4C1s 0160=-2055 9 CAPACITORFXD _01UF +80-20% 100VDC CER 28480 0160~205%
AuCie 0160=2055 9 CAPACITOR®FXD ,p1UF ¢80=20% 190VDC CER 28480 01602055
asCyy 0360=2055 9 CAPACITONGFXD ,0)UF +B0-20% 100VDL CER 28480 01602205S
haly 9440=0114 4 6 COlLaMLD toUM tox 0355 ,155DX 375LG-NOM 28480 914000114
dar 2 Ftone2de? s 1 CotLwmiD 3, 9UH 3% (1560%,375LGeNOM 28u8o F100e2d62
Auls 91002446 S [ COL=MLD 1OUH 10% Q36,5 ,1750X,425LGaNOM 28480 91002446
sduly 9140=0118 [ COILeMLD 10UH §0x GESS ,1550X,37SLGWNOM 28480 Q1600114
A4S Q9100=2463 [ ! COILwMLD 6,8uH 3% ,156DX,375LG=N0OM 28480 9100=2463
LY 1R540073 9 5 TRANSISTOR NPN 81 TOw72 pOR200MW 28480 185U.0073
A4Q2 1AS3=p034 0 3 TRANSISTOR PNP 81 T0w18 PDE360OMM 2BuB0O 18530034
AuQ3 1R54=0073 9 TRANSISTOR NPN SI TOe72 PDa2ooMw 28480 1854«0073
LY 1853.0034 [ TRANSISTOR PNP 81 TOw=18 PD=leOMK 28480 1653«0034
A40s {R5¢=0073 L4 TRANSISTOR NPN SI TOw=72 PDs200MW 2848y 1854=0073
AGR1 069823157 3 4 RESISTOR 19,6K |x 2125W F TC204=100 24S4b Clwl/BuT0m1962=F
AyRp 0698=3157 3 RESISYOR 19,6K «125% F TCzo+eiog 24S4s Cimy/8eT0=1902~F
LYT} 21001775 4 s RESISTOR=TRMR sx Sx WA TOPwADY 1eTRN 28480 21001778
AURY 069823159 5 2 RESISTOR 26,1K 1% ,125W F TCx0+=100 24s4de CU4s)/B8aT0e2b]2nF
AURS 2100=1775 q RESISTOR=TRMAR 5K SX Ww YDPwADJ 1=TRN 28480 2100=177%
AuRy 0693449 ] 2 RESISTOR 28,7K X .125F F TCmg+=t00 2454e Cdet/8=T0=2872=F
auR? 0757-0280 3 4 RESISTOR 1K {X ,125W F TCag+={g0 24Sde Cdmy/8aTQ=100i=F
A4RB 0698e3161 9 2 RESISTOR 38,3K 1X ,125W F TCsQ0e¢ei00 24546 Cini/8uTQulBigar
AuR9 07570458 7 2 RESISTOR Sy 1K 1% ,125W0 F TCs0ee}00 24%4d6 Cle1/8aTO0uS]i2uF
AUR10 0e98=3440 7 ] RESISYOR 196 1% ,125W F TCuOe¢»100 2454g C4e1/8eT0e19pR=F
AyRyy 0698a3u40 7 RESISYOR 3196 1y ,125W F TC®04m100 2484e Cidu)/8aT0el90ReF
LYLEV 069843153 9 [ RESISYOR 3,83K 3% ,125N F TCEpe=100 2usde Cln)/B8eT0=3831aF
A4Ry3 0698e3440 7 RESISYOR 196 1x 125w F TC30+e100 26546 Cdal/8=T0«196ReF
AgRyu * N757«0401 0 2 RESISTOR 100 1x ,125W F T(3044100 2454ue Cldel/BuTOultaF
AyRts 06983430 S RESISTOR 21,5 1% 125w F TC30eei00 03888 PMESSal/8uTOed{RSeF
AG4R1e 0757=0438 3 4 RESISTOR S,11k 1X L1258 F TCe0¢ei00 24546 Clm1/8eT0uwS 1 inf
[YLAR) 0698«3153 9 RESISTOR 3,83k 1X ,125W F TCu0+e100 24846 Cldei/BaT0elB3ieF
AuRy8 0757-0438 3 RESISTOR S,11% 1% (125W F TCege»i00 24546 Cliw]/8eT0nS1ieF
AuR19 06983440 7 RESISTOR 196 1% ,125w F TC®04=100 2454e Clde1/BeTO0n]l90RaF
A4R20 0698=344p 7 RESISYOR 196 1X ,125W F TCS0e=100 24546 Cdal /BeTOw)F6ReF
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Model 8410B/8411A

Table 6-4. 8411A Replaceable Parts

Replaceable Parts

Reference HP Part |c Q Lo Mfr

; . t Description Mfr Part Number
Designation Number |0 4 p Code
AUR2¢ e 07570403 I 1 RESISTOR 121 1X ,125W F TCm0+=100 2usue CUdm1/8eT0wi2iReF
84R22 0757=0417 8 2 RESISTGR 562 1% ,125w F 1Cs0ee100 2454 Cdai{/BaTOnS02R=F
A4R23 069823153 9 RESISTOR 3,83K 1X ,125¢ F TCRO+=100 24546 C4e1/BaT=3831aF
AUR24 0698-3441 8 1 RESISTOR 215 1X ,125W F TC®0¢e100 24546 Cdel/8aT0w2{SRaF
AUR2S 0698+3430 S RESISTOR 21,5 1% ,128SW F TC304+100 03888 PMESSel /BaTOw2 RSeF
[YLEDS 0698-0085 [ 2 RESISTOR 2,61K 1X 125w F TCs04e100 2usue Cu=1/8eT0w2p11wF
auR2Y 07570438 3 RESISTOR S,11K 1X 125w F TCs0+4e100 24sup Cle1/8eT0=5111ef
Auzy 9170=0016 8 CORE=SHIELDING BEAD 28480 9170=0016
AS 084116004 7 i BOARD ASSEMBLY, TEST PREAMP 28480 084116004
[114] 0160-2261 9 1 CAPACITOR=FXD 15PF +=5% 500VDC CER De¢e30 28480 01602261
AgCae 01602308 5 1 CAPACITOR®FXD 34PF +=8% 300VDC MICA 28480 0160=2308
asC3 016022055 9 CAPACITORFXD ,01UF +80-20% 100VDC CER 28489 016022055
45Cy NOT ASSIGNED
asCs 01602085 9 CAPACITORSFXD ,01UF +80-20% 100VDC CER 28480 06160«205S
AsCe 01002055 9 CAPACITOR=FxD ,01uF +80e20% 100vDC CER 28480 01602055
asCy 0160+2055 9 CAPACITORSFXD ,01uF +80«20% 100vDC CER 28480 01602055
asCa 01602055 9 CAPACITOR«FXD ,01UF +80-20% 100vDC CER 28480 0160=205S
AsCe 0160=2055 9 CAPACITOR=FXD ,ptUF +80~20% 100VDC CER 28489 0160=2055
ASC10 0160-2055 9 CAPACITOR=FXD ,01UF +80«20% 100VDC CER 28480 0160+205%
AsCyy 0160=2055 9 CapaClvor«FxD ,01UF +80=20% 100v0OC CER 28480 01602055
A5Cy2 01602055 9 CAPACITOReFXD  01UF +80.20% 100VDC CER 28480 016022055
ASCy3 0130-0017 6 1 CAPACITORaV TRMRGCER BS0PF 350V PCaMTG 28489 013000017
AsLy ¥ Ft4p=0111 1 1 CoILemLD 3,3UM 10% G®33 ,1550x,375LGeN0M 28480 914000111
asL2 91400114 ] COIL~MLD 10UM 10X 0BS5S ,155Dx, 375 GeNOM 28480 9140=0114
ASL3 Qtuge0tlu 4 COIL=MLD foUM 10X 0%5S ,1550x,375LGeNOM 28480 9140=0114
ASQ1 185420073 9 TRANSISTOR NPN SI TO=72 PDs2004wW 28480 185420073
A5G 1RS340034 0 THANSISTOR PNP S1 TO=18 PDw3IsgMw 28480 1853«0034
ASO3 185400073 9 TRANSISTOR NPN 81 T0=72 PDS200Mw 28480 1854=0073
ASRy 06983157 3 RESISTOR 19,6k 91X ,125W F TCEQéuiog 2uS4s Cdel/BaTOwl962aF
ASR2 0698.3157 3 RESISTOR 19,6K 1% 125N F TC20¢ei0Q 24546 Clel/B8alel962asF
ASR3 2100=177% 4 RESISTORLTRMR §K §% WW TOP=ADJ j=TRN 28480 21001775
ASRy 069823159 S RESISTOR 26,1K $X ,125K F TCspeaioQ 2454e Clel/BaTOubl2eF
ASRS 2100=1775 4 RESISTOR=TRMR 5K SX WW TOP=ADJ 1=TRN 28480 2100-1775
ASRe 0698e34u9 6 RESISTOR 28,7k 1% L1258 F TCE0eel00 2uS4e Clal/Baty=2872aF
ASR7Y 07570317 ? 1 RESISTOR 1,33K 1% 125w F 1C20+=100 24546 Cdal/BeY0el33laF
ASRB+ 0e9Be3u4l 0 | RESISTOR 287 1% ,125W F 1C®042100 26546 C4e1/8aT0=287RaF
ASR9 07570458 7 RESISTOR 51,1k 1% ,125w F TC@0e=100 24s4e Cla1/8eT0a5112eF
ASRyg 0757-0417 8 RESISTOR S62 1x ,125W F TCsgew100 24546 Clel/BeTOuS02RaF
ASRyy 0698a3186) 9 RESISYOR 38, 3K (X 1250 F TC®0+e100 2u5ue Ciel/B8aT0e3BIeF
ASRyp 06983153 9 RESISYTOR 3 A¥% (X ,125W F TC20+e100 2usue Cdm]1/8uTQulBi]eF
ASRyy 07570410 7 2 RESISTOR Si1f 1% 125w F TCZ04e100 24Sue Clde1/8eT0=511RaF
ASRy 0698a3040 7 RESISTOR 196 i1x 125w F TC®04=100 2uS4e Cda1/8eT0el96RF
ASRyS 06980085 0 RESISTOR 2,61K {X 12350 F TCSQ+e100 2u5de CUel/8aTindollmF
ASR1b 07570438 3 RESISTOR S,11K 1% ,125% F TC304+100 24546 Clde}/8=T0=S511]=F
ASR17 G698=3440 7 RESISTOR 196 1X ,125W F TCx0+e100 24546 Cdw]/BeT0a19bReF
ASRys NOT ASSIGNED
AGR19¢ 069803430 5 3 RESISTOR ‘1,5 1% ,125w ¥ TC20+=100 03888 PMESS=]/8=T0«21RSef
A5R20 2100=177¢ 5 1 RESISTORTRMR 10K SX WW TOP=ADJ JeTRN 28480 2100=177%e
ASR21 2100=1774 3 3 RESISTORTRMR 2k SX WW TOPw=ADJ 1eTRN 28480 2100«1774
I 0841126001 1 1 BOARD ASSEMBLY, SWAPING AMPLIFIER 28480 08411600t
ApCy 0180=0100 3 3 CAPACITORSFXD 4, TUF+=10x 35VDC TA 56289 1500475Xx903%82
asC2 0180=0100 3 CAPACITORSFXD 4,7UF+=10% 35VOC TA 56289 150D475%90358¢2
4sC3 0160=0158 9 1 CAPACITOR-FXD S600PF +=10Xx 200VDC POLYE 28480 016020158
] 0140=0198 H CAPACITOR=FXD 200PF +5% 300vDC MICA 72136 DM1SF201J0300WVICR
AsCS 01800100 L] CAPACITOReFXD 4,7UF+=10% 3SVOC TA 56289 1500475x%03582
A6CRY 19020791 1 1 DIODE=ZNR 1N9U2 11,7V SX DO=? PD=,SwW 240ue IN94R
A6CR2 190140025 2 5 DIODE=GEN PRP 100V 200Ma DO=7 28480 19010025
A6CR3 1901=002% 2 DIODE=GEN PRP 100V 200MA 00=7 284890 1901=0025
A6CRy 1901=0025 2 DIODE«GEN PRP 100V 200MA DOe7 28489 1901=0025
AslRs 1910=0016 0 3 DIODt«GE 60V 60MA 1US DO»? 28uBg 1910=00186
AeCRe 191070016 0 DIODE~GE 60V 60MA 1US DO=7 28u8g 1910=0016
AsCRY 1910=0018 0 DIODE=GE 60V 60MA 1US DO=7 28480 19100016
46CR8 1901=002% 2 DI10ODE=GEN PRP 190V 200MA DOe7 28480 1901=0025
(Y181 9100-1612 S 1 COIL=MLD 330NH 20% G845 ,1550X,37S5LGeNOM 28480 9100=1612
AsQ1 1853-0012 4 1 TRANSISTOR PNP 2N2904A S] TO0=39 PDze0OMW 01295 2N2904a
AeR1Y 0698+3401 0 1 RESISTOR 215 1x ,S4 F TC204+100 28uso 069823401
AbR2 2100=1769 6 1 RESISTOR=TRMR 50 5% ww TOP=ADJ 1«TRN 28480 2100=1769
A6R3 07570382 ] 2 RESISTOR 16,2 1% ,125w F TC=0ee100 197014 MFUC)1/B=TO=10R2=F
AbRY 075720382 & RESISTOR 16,2 1X ,125# F 1CEO¢=100 19701 MFUC1/BeT0w1bR2F
AbRS 0698-3402 1 1 RESISTOR 316 1X 5% F TCS0se100 28480 06983402

See introduction to this section for ordering information
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Replaceable Parts Model 8410B/8411A

Tahle 6-4. 8411A Replaceable Parts

T r= 7
rt |c . Mfr

Reference HP Part i) qqy Description d Mfr Part Number
Designation Number Code

D T 21001773 [ 2 2 RESISTOR=TRMR 1K SX W TOPeADJ 1=TRN 28u80 210021773
A6R7 21001774 3 RESISTOR=TRMR 2k 5X Ww TOPeaDJ {=TRN 28480 21001774
ABRA 2100=1775 L] RESISTOR=TRMR Sx SX mw TOP=ADJ 1=TRN 28480 210001725
A6R9 0698=3047 4 3 RESISTOR 422 1X ,125% F TC=0+=100 24546 Cdwl/8=T0=422ReF
ARy Q7570279 0 3 RESISTOR 3,16K X ,125W F TC=0+el00 24546 Cldei/BaTOulibleF
ABR{1 0757-0288 1 H RESISTOR 9,09K tX ,125% F TCaQ¢=100 19704 MF4CI/a=T0eq09]=F
agR12 0787=0400 9 1 RESISTOR 90,9 1% 125w F TCw0+e100 24546 C4=l/8eT0eq0RI=F
ApRy3 07570401 0 RESISTOR 100 1% ,125W F TC204.100 2usSue Clnl/BaTOmio=F
YLV 2100=1773 2 RESISTOR=TRMR {K §X WW TOP=ADJ j=TRN 28480 2100=1773
AsRYS N757=0416 7 RESISTOR 511 1% ,125% F TCE0+w100 2uSde Cdel/BeT0e51iRaF
A6R 16 21001774 3 RESISTOR=TRMR 2k SX Ww TOP=ADJ 1<=TRN 28480 2100=1774
ay DR4Y 16024 | 9 1 BUARD ASSEMBLY, VTO 28480 08411e6024
A7Cy 01B0e1743 2 [} CAPACITORSFXD ,1UF+=10% 35VDC TA 56289 1500104Xx903542
a7C2 0166-3455 5 CAPACITOR«FXD 470PF +#80=20% 1KVDC CER 28480 0160-3455
A7C3 0160-3455 5 CAPACITORSFXD 470PF +80«20X% 1KYDC CER 28480 0160-3455
AYCY 0160-4299 7 2 CAPACITOR=FXD 2000PF +B80=20% 1xvDC CER 28480 0160-4299
ATCS 0160-4299 7 CAPACITORFXD 2000PF +80e20X 1XVvDC CER 28480 0160-4299
A7Cs 01B0=0116 1 2 CAPACITOR®FXD 6,8uFe=10% 35vDC TA 56289 1500685x90358¢
arcr 018001106 1 CAPACITOR=FXD 6,8UF+=10% 35vDC T4 56289 1500685x9035682
arC8 0160-3455 5 CAPACITOR=FXD 4T0PF +80-20X 1xVDC CER 28480 0160-3455
[$14] 0160-3455 5 CAPACITOR=FXD U470PF +B0=20% 1KVDC CER 28480 0160-3455
AyC1o0 0160-3455 5 CAPACITOR=FXD u70PF +80«20% 1KVDC CER 28480 0160-3455
87C11 0160-3455 5 CAPACITOReFXD 470PF +B0e20% 1KYDC CER 28480 0160-3455
arCt2 01606-3455 5 CapaACITOR=FXD 470PF 480-20% 1kyDC CER 268480 0160-3455
AYC13s 016022198 1 1 CaPACITOR=FXD 20PF +*5% 300VDC MIC4 28480 0160=2198
ayC10 0160-3454 4 3 CAPACITOR=FXD 220PF +B0=20% 1KVYDC CER 28480 0160-3454
47018 0160-3454 4y CAPACITOR®FXD 220PF +80=20X% 1KVDC CER 28480 0160-3454
aTC16 0160~3454 4 CAPACITOR=FXD 220PF +80e20X% 1kVDC CER 28480 0160-3454
87CRy 0122=003R 4 2 DIUDEwyyC 20PF 5% Cu/C25eMINE2,071 28uBp 0122=0038
[ $49-F) 0122-0038 4 DIODE-yyC 20PF 5% Cu/CR%«MINS2,07) 28480 0122=0038
47CR3 1901=002% 2 DIODE=GEN PRP 100V 200MA DOe7 28480 1901 =0025
AYCRu NOT &SSIGNED
87CRs 1901=0044 S 1 OIGDE-SWITCHING SQV S0MA NS 28480 19010044
47CRe 19010047 B 1 DIDDE-SWITCHING 20V TSMA jONS 28489 1901=0047
A704 1854<032% 2 2 TRANSISTOR NPN pN28S7 SI T0.72 PDERQOMW 01928 2N2857
47Q2 185d-03e3 2 TRANSISTOR NPN 2N2857 ST TO«72 PDZ200MW 01928 2N28587
A7G3 1854e0262 8 1 TRANSISTOR NPN 81 TO=18 PDx200MW 28480 18540262
4794 1ASu=0498 2 TRANSISTOR NPN 8I TQOe39 PDsiw 28480 1854=0498
4708 1854=0071 7 1 TRANSISTOR NPN SI PD330OMN FT2200MM2 28480 1854=007)
ARy Ne9Be3429 2 1 RESISTOR 19,6 1% ,125W F TCs04e100 03888 PMESSwy/BeT0el9RbaF
a7R2 0698-7253 8 1 RESISTOR 5.11K 1% ,125% F TCeQeel00 2u546 Cldel/BaTQusilluf
ATRY 0698-7248 0 RESISTOR 3,16K 1% ,125¢ F TC20+42100 2454s Cidm|/B8uT0uibinf
BIRY 0698e0084 9 1 RESISTOR 2,15K 1x 125w F TCEQ4e100 24546 Cldal/8aTQu2iStef
A7IRS 21001772 1 ] RESIBTORTRMR 500 5% ww TOP=ADJ §=TRN 28480 21001772
A7Re 0757a0424 7 1 RESISTOR §, 1K {% ,125W F TCE04e100 2uSue Clel/8eT0=1101=F
ATR? 069843447 4 RESISTOR 422 1X ,125W F TC®0ee100 24846 C4=y/BeT0eu22RaF
a7Rg 0699=0110 4 2 RESISTOR 90,9 (X ,125W F TC=0e=100 28480 0699«0110
ARG 069841407 & 2 RESISTOR §,96K (X ,5W F T(80¢e100 28480 06983407
ATRyp 069820083 8 1 RESIBTOR 3§,96K 1X ,125WN F TCs0sel00 2uSus Cdel/B8aTDwi90)=F
A1R 1 0699-0110 4 RESISTOR 90,9 1% ,125W F TCu0eei00 28480 0699«0110
ARy 06983407 [ RESISTOR 1,96K 1X ,SW F TCs0+ei00 28480 06983407
a7R13 U757-0280 3 RESISTOR (K {x ,125W F TCsQ4wi00 24546 Cinw1/8TOm{00lnF
AR 14 07570279 [ RESISTOR 3,16k X ,125% F TL204=100 24546 Clw}/8aT0a3tbloF
A7R1S 0757-0317 7 RESISTOR13301% ,125w F TC80+=100 2us4e Cley/BeT0m133]1mF
47R1 e 0757«0419 ) 1 RESISTOR 681 1% ,125W F TC304w100 2uSde Cidel/B8eTQubBiRuF
ATRYY 0700=0024 0 1 RESISTOR 100 S% iw MO TCs0+=200 28480 0760=0024
AR A a757«079% & 1 RESISTOR 82,5 1X ,54 F T(s0+2100 28480 0757079
AYRIO 2100=1775 4 1 RESISTOR=TRMR 5K SX Wn TOP=ADJ 1eTRN 28480 210021775
a7R29 0698w3ud? 4 RESISTOR 422 1% ,125W F TC®0e=100 2454e Clwl/BeTOmu22Ref
ATR21 07571=0280 3 RESISTOR 1K 1% ,125W F TCx0+e100 2uSde Clmi/8wT0e100wF
ATR2Z 0698-7264 1 RESISTOR 14.7K 1% .125W F TC=0 +-100 24546 Cl4-1/8-TO-1472-F
A2t 08uUt1=6008 5 ¢ CHOKE, FERRITE 28480 084i1»6008
4722 0R411ep008 s CHOKE, FERRITE 28480 0B411=6008
4723 0R411=p008 | § CHOKE, FERRITE 28480 08411%6008
ATlu4 0Rd411-p008 S CHOKE, FERRITE 28480 0841126008
A7l5 9170e0016 8 CORE«SHIELDING BEAD 28uBo 91700010
8728 vi00~-1788 6 2 CHOKE=WIDE BAND ZMAXE680 OnMd 180 MWZ o214 VK200 20748
arly 91001788 [} CHOKESNIDE BAND ZMAX2pB8p OHMa 18) MHWZ 02134 VK200 20/48

CHASSIS PARTS

[ NOT SEPARATELY REPLACEABLE
c2 0160-0345 6 CAPACITOR-FDTHRU 1000PF GMV 500V CER 01121 FB2B-102wW
c3 0160-0345 6 CAPACITOR-FDTHRU 1000PF GMV 500V CER 01121 FB2B-102wW

See introduction to this section for ordering information
*Indicates factory selected value
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Model 8410B/8411A

Table 6-4. 8411A Replaceable Parts

Replaceable Parts

Reference HP Part |c Q _—r Mfr

. A t Description Mfr Part Number
Designation Number |D \ P Code
cu 01600345 6 CAPACITOR=FOTHRU 1000PF GMY 500V CER o1tey FEBw102n
cs 0160=0345 6 CAPACITOR«FOTHRY $000PF GMY SO0V CER ottt FB2Bej02w
Ce 01600345 6 CAPACITORFDTHRU 1000PF GMy Soov CER 01121 F82Be102w
c? 01600345 6 CAPACITOR®FDTHRU 1000PF GMy So0v CER 01121 FB2Bej02w
c8 01600345 [ CAPACITORFDTHRU 1000PF GMV Soov CER 01121 F82Beg02m
ce 0160=0345 [ CAPACITOR=FDYHRU 1000PF GMy Soov CER o1tet FB82Bm)ogn
€10 016020345 [ CAPACITOR=FOTHRY 1000PF GMy Soov CER 01121 FB2B=102w
CRY 19010349 3 ] DIODE 28480 19010349
Lt NOT SEPARATELY REPLACEABLE
L2 NOT SEPARATELY REPLACEABLE
L3 9140-0114 4 COIL=MLD 10UM 10% O%55 ,1550X,375LG=NOM 28480 91400114
L 9t140e011d 4 COILeMLD 10UW 10% O35S ,1550X,375LG=NOM 28480 9140e0114
Py 12500260 6 4 CONT=RF CONN SUBMIN SERIES 28480 $2500260
P2 12500260 6 CONT=RF CONN SUBMIN SERIES 28480 1250=0260
P3 1250=0260 6 CONTeRF CONN SUBMIN SERIES 28480 12500260
Py 125040260 6 CONTeRF CONN SUBMIN SERIES 28480 125020260
Ry NOT SEPARATELY REPLACEABLE
R2 NOT SEPARATELY REPLACEABLE
R3 NOT SEPARATELY REPLACEABLE
w1 084116006 | 1 t INTERCONNECT CABLE ASSEMBLY, COMPLETE 28480 084116006
WiP1 NOT SEPARATELY REPLACEABLE
1 9170=0016 8 CORE«SHIELDING BEAD 28480 9170=0016
12 91701045 s 1 CORE=SHIELDING READ 28480 91701045

See introduction to this se¢tion for ordering information

*Indicates factory selected value
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Replaceable Parts

| e Mfr
Reference HP Part Description Mfr Part Number
Designation Number Code

FIGURE bwd, MODEL 84114 CABINEY PARTS

1 0RUL1«00013| 4 1 COVER, TOP (OLIVE GREY) 28480 08411=00013
2 0R4U1120005 3 1 COVER, RF] TOP 2848y 084110008
3 084110010 4 1 GASKET, RF] 28480 08411=0010
4 0Bu11=u002 1 1 ABSORBER, RFeLONG 28480 08411=4002
5 0841100016 7 1 S™1ELD, TEST PREAMP 28480 08u11=00010
5 0RUl1=00017 ]| 8 1 SHIELD, REF PREAMP 28480 08u11=00017
[ 0841124001 9 1 ABSORBER, RFeSHORT 28480 08411400}
7 0RU11=0004 1 1 CUVER, RFI B80TTOM 28480 08411=0004
L] ORdy1=00N1E | S 1 COVER, BOTYOM (OLIVE GHEY) 28480 08411%00014
9 0841 1eu(0l 3 4 FOOT 28480 V8411=4003

Figure 6-4. Model 8411A Cabinet Parts

6-33



Model 8410B/8411A

Replaceable Parts

Figure 6-5. Model 8411A Exploded View (1o0f2)
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Replaceable Parts

- 1
Reference HP Part |c e Mfr
: . Qt Description Mfr Part Number
Designation Number [O \ p Code
- - .
1 0B411-20031| 8 1 CUVER, SYRIPLINE 26480 08411=20031
2 2510=0140 4 1 S(REnaMACH Be3) ,25=INe| G FlLeHDeSLT 00000 ORDER BY OESCRIPTION
3 2360=0119 8 t SCREWMACH 632 ,43BelNalG PANaHDaPOZI 00000 ORpDER BY DESCRIPTION
q 0520«0130 1 e SCRENWeMACKH 2e56 ,375«INei G PiNewDePO2] 00000 URDER By DESCRIPTION
s 0RG1100015| & 1 JuMpER, STRIPLINE (SEE ITEM 9 FOR DESC,) 28480 08411wn001S
6 086112026 9 1 CLAMP, MIXER COax (INCL SUPPRESSOR BEAD) 28480 084112020
? 0520=0093 S 1 SCFEMMACH 2056 ,375=INeiG BOG=HDaSLT 00000 ORDER BY DESCRIPTION
8 069”7195 7 1 RESISTOR 19,6 1x .05~ F 71(20seju0 2uSue Clal/8eT0019ROG
NOTE
TH]S RESISTOR I8 BEING USED AS & TEMPOR=
Ay MEASURE UNTIL & MORE SUITABLE
REPLACEMENT IS avalLaBLE, wHEN REPLACING
THESE RESISTORS, ORDER 8Y MODEL NUMBER
AND REFERENCE DESIGNATUR TO OBTAIN THE
MOST RECENT RESISTYORS AVAILABLE,
9 0RuY lepn29 | 8 1 STRIPLINE ASSEMBLY, END SECTION ¢5,8, 17 2848y 0841160029
10 0520=0130 1 SCREWeMACH 2256 ,375«IN=LG PaNenD=POZ] 00000 ORDER @Y DESCRIPTION
11 08411=2021 9 1 CONTACTY, STEP RECOVERY DIUDE 28480 08411e2021
12 1901 =0349 3 1 DIODE 28480 19010349
13 15300976 7 q SHIM HP 28480 1530=0978
14 0698-5679 8 t RESISTOR 20 10% ,tw C TCe04++300 28480 0698¢5679
15 0RUI 102014 4 1 CONTACT, SLIDING 28480 08411e2014¢
1e 1u4c0e02068 9 1 SPRING=CPRSN ,0062=IN=0D ,12%«]IN=0A={( 28480 1460-0268
17 0le0=3854u 8 1 CAPACITOR=FXD S00PF100VDC CER 28480 01p0=38%¢
18 1250=0820 4q 1 RETAINERwRF CONN RTNR 288Y FQOR [ L1 131=131
19 12500819 1 1 NUTeRF CONN SERIES APCe?1 COUPLING < 02660 131=12»
2200=0057 5 1 SCREW=MACH 4ed0 ,S~INeLG 82 DEG 00000 QRDER BY DESCRIPTION
0624=0203 9 1 SCREweTPG 4=U0 ,375<INeL 82 DEG Quooo0 ORDER BY DESCRIPTION
21 Okuelie2018 2 1 COVER, RF] FRONY 2BuBO 0Buil=2018
22 81600074 (] 1 RF] RING BRS AGePL 75«IN=0D ,S=INe]D 28480 81600074
23 ORULY«2018 8 1 SHIELD, PREAMP 2848¢ 084itez011
24 NRu1jeBOOtO] @ 1 WIDEBAND SAMPLER ASSY (REF, CHANNEL) 28480 08411=80010
1 ] (SEE 8411A-Al FOR COMPLETE!LISTING)
25 2300123 ¢ 1 SCRENeMACH 8232 ,625~IN=LG PANSHDwPOZ] 00000 ORDER BY DESCRIPTION
26 QRUI 180011 | O 1 w]DEBANDSAMPLER ASSY (TEST CHANNEL) 28480 084i1=80011
2 1 (SEE 8411A-A2FOR COMPLETE LISTINGY
27 ORUI1en0ld | & 1 INTERCONNECT CABLE ASSY, COMPLETE 28480 08G11=6013
28 0R411e2002A | 3 1 HOUSING 28480 08utle20028
1 I |

Figure 6-5. Model 8411A Exploded View (2 of 2)
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Replaceable Parts

Table 6-5. Code List of Manufacturers

Model 8410B/8411A

[ Mfr.

Zi

No. Manufacturer Name Address CO(,I)e
00000 | ANY SATISFACTORY SUPPLIER
0046G | NORELCO NORTH AMER PHILIPS LTG CORP LOS ANGELES, CA 90021
00853 | SANGAMO ELEC CO S CAROLINA DIV PICKENS, SC 29671
01121 | ALLEN-BRADLEY CO MILWAUKEE, WI 53204
01295 | TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
0192B | RCA CORP SOLID STATE DIV SOMERVILLE, NJ 08876
02111 | SPECTROL ELECTRONICS CORP CITY OF IND,CA 91745
02114 | FERROXCUBE CORP SAUGERTIES, NY 12477
02660 | AMPHENOL SALES DIV OF BUNKER-RAMO BROADVIEW, IL 60153
03888 | KDIPYROFILM CORP WHIPPANY, NJ 07981
04213 | CADDELL-BURNS MFG CO INC MINEOLA,NY 11501
04713 | MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85062
09922 | BURNDY CORP NORWALK, CT 06852
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
27167 | CORNING GLASS WORKS (WILMINGTON) WILMINGTON, NC 28401
28480 | HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO,CA 94304
30983 | MEPCO/ELECTRA CORP SAN DIEGO, CA 92121
52763 | STETTNER-TRUSH INC CAZENOVIA,NY 13035
56289 | SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72136 | ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC, CT 06226
75042 | TRW INC PHILADELPHIA DIV PHILADELPHIA, PA 19108
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Manual Changes

SECTION VI
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains instructions for adap-
ting this Operating and Service Manual to instru-
ments with serial prefixes different from the ones
listed on the title page of this manual.

7-3. MANUAL CHANGES

7-4. To adapt this manual to your 8410B or
8411A, refer to Table 7-1 and make all the changes

listed opposite the serial number of your instru-
ment. (The serial number plate is on the instru-
ment’s rear panel.) Perform all the indicated
changes in the order in which they are listed.

7-5. If your instrument’s serial number, or serial
number prefix, is not listed on the title page of this
manual or in Table-7-1, it may be documented in a
yellow MANUAL CHANGES supplement. For
additional information about serial number
coverage refer to INSTRUMENTS COVERED
BY MANUAL in Section I.

Table 7-1. Manual Changes By Serial Number

SERIAL PREFIX MAKE MANUAL SERIAL PREFIX MAKE MANUAL
OR NUMBER CHANGES OR NUMBER CHANGES
8410A 8411A
1450A, 1525A00191 803- F thru N
thru 1525A00302 A, B,C,D,E
821- F thruM
1525A00303 thru 850- F thruL
1525A prefix A, B,C,D
905- F thru K
1647A A,B,C 930- F thrul
0934A F,G,H,I
1734A, 1741A prefix
thru 1741A01370 A, B 1144A F,G,H
1644A, 1726A F,G
1741A01371 thru
1741A Prefix A 1824A F
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Manual Changes Model 8410B/8411A

CHANGE A

Table 6-3:
Delete A10F]1, AIOMP1, and A10OMP?2.

Figure 8-62:
Delete fuse F1 and connect jumper wire where fuse was connected.

CHANGEB

Table 6-3:
Change A10A1C6 to HP Part Number 0160-4300, Capacitor-FXD 0.05 UF +80—20% 100 VDCW

Figure 8-62:
Change A10A1C6to 0.05 UF.

CHANGEC

Table 6-3:
Change A7R10 to HP Part Number 2100-0942, R:VAR FLM 50K OHM 20% 3/4 W,
Change A10A1C3 to HP Part Number 0160-2917.
Change A10A1C6 to HP Part Number 0160-2917.

Change A11C1 to HP Part Number 0160-0134, C:FXD MICA 220 PF 5% 300 VDCW. Factory selected
part.

Add A11C5, HP Part No. 0160-0939, C:FXD MICA 430 PF 5% 300 VDCW.
Change A11C7 to HP Part Number 0160-2207, C:FXD MICA 300 PF 5%.
Figure 8-48:
Change the value of A11C1* to 220 PF.
Remove asterisk (*) from A11C4.
Add A11CS, 430PF, in parallel with A11C4,
Change the value of A11C7* to 300 PF.
CHANGED
Table 6-3:
Add A10A1C2, HP Part Number 0160-2917, C:FXD CER 0.05 UF +80—20% 100 VDCW.
Add A10A1C4, HP Part Number 0180-0291, C:FXD ELECT 1.0 UF 10% 35 VDCW.
Add A10A1C7, HP Part Number 0160-2917, C:FXD CER 0.05 UF +80—20% 100 VDCW.
Add A10A1R7, HP Part Number 0757-0346, R:FXD MET FLM 10 OHM 1% 1/8 W.
Add A10A1R17, HP Part Number 0683-0275, R:FXD COMP 2.7 OHM 5% 1/4 W.
Add A10A1R28, HP Part Number 0757-0346, R:FXD MET FLM 10 OHM 1% 1/8 W.
Delete A10A1CY9, A10A1C10, and A10AIC11.

Figure 8-59:
Replace capacitor A10A1C9 with series RC circuit A10A1R7 (10Q2) and A10A1C2 (0.05 UF).

Replace capacitor A10A1C10 with series RC circuit A10AIR17 (2.79) and A10A1C4 (1.0 UF).
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CHANGE D (Cont'd)
Figure 8-61:
Replace the Parts Location Drawing of A10A1 with the one in Figure 7-1.
Figure 8-62:
Replace capacitor A10A1C11 with series RC circuit AIOA1R28 (10Q2) and A10A1C7 (0.05 UF).

CHANGEE
Table 6-3:
Delete A12Z72

Delete A14Z2
Figure 8-36:

Delete A1272

Delete A14Z72

A10A1

Figure 7-1. (Figure 3-80. 8410A-A10A1 Parts Location (Change D)
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CHANGEF
Table 6-4:
Change A7C2, A7C3, A7C8, and A7C9 through A7C12 to HP Part number 0160-2140.
Change A7C4 and A7CS to HP Part Number 0160-2143.
Change A7C14 through A7C16 to HP Part Number 0160-2139.
Change A7R2 to HP Part Number 0757-0200, 5620 Ohms.
Change A7R3 to HP Part Number 0757-0279.
Change A7R15 to HP Part Number 0757-0280, 1000 Ohms.
Change A7R19 to HP Part Number 2100-1777, 20K Ohms.
Delete A7R22.
Figure 8-33:
Change A7R19 to 20 K Ohms.
Change A7R2 to 5620 Ohms.
Delete A7R22.
Change A7 VTO Assembly LOW Frequency Clamp Circuit as shown in Figure 7-2.

LOW FREQUENCY

CLAMP ADJUST '4
\\cw

N

< R19
¢ 20K

2 R2
3 5620

Figure 7-2. (P/O Figure 8-33) 8411A-A6 and A7, Schematic Diagram (CHANGE F)
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CHANGE G

Table 1-1:
Change 8411A Input Impedance specification to: 50 Ohms nominal. SWR <1.5:1, 0.11 to 8.0 GHz:
<2:1, 8.0to 12.4 GHz; typically increases to a 10:1 SWR, 12.4to 18 GHz

Paragraph 4-18:
Under ““SPECIFICATION TESTED”’, change Input Impedance to: 50 Ohms:; SWR <1.5:1,0.11 to 8.0
GHz; <2:1,8.0t0 12.4 GHz.

Change step f to read as follows:

f. SWR meter should indicate (a) at least 12.7 dB below zero dB reference level (or SWR of 1.6) at a
frequency of 0.11 to 8.0 GHz, or (b) at least —8.7 dB below zero dB reference level (or SWR of 2.2) at
a frequency of 8.0 to 12.4 GHz. (These test limits include ambiguity due to 30 dB directivity in
reflection test unit or directional coupler.)

Change step h to read as follows:

h. SWR meter should indicate (a) at least 12.7 dB below zero dB reference level at a frequency of 0.11 to
8.0 GHz, or (b) at least —8.7 dB below zero dB reference level at a frequency of 8.0 to 12.4 GHz.
(These test limits include ambiguity due to 30 dB directivity in reflection test unit or directional
coupler.)

Table 6-4:
Change 8411A-A1 to HP Part Number 08411-80003; Wideband Sampler Assy. (Ref. channel).

Change second entry for 8411A-Al to: HP Part Number 5080-0245 (Rebuilt 08411-80003, exchange
required).

Change 8411A-A2 to HP Part Number 08411-80004; Wideband Sampler Assy. (Test Channel).

Change second entry for 8411A-A2 to: HP Part Number 5080-0246 (Rebuilt 08411-80004, exchange
required).

In the list of callouts for figure 6-4, change item 5 to read: 08411-0011, SHIELD: PREAMP.

In the list of callouts for Figure 6-5, change the following items to read:
Item 24, 08411-80003, Wideband Sampler Assy. (Ref. Channel)
5080-0245, Rebuilt 08411-80003, Requires Exchange.

Item 26, 08411-80004, Wideband Sampler Assy. (Test Channel).
5080-0246, Rebuilt 08411-80004, Requires Exchange.

CHANGEH

Table 6-4;
Add A3R1, HP Part Number 0757-0796, R:FXD MET FLM 82.50OHM 1% 1/2 W.
Add A3R2, HP Part Number 0757-0198, R:FXD MET FLM 1000HM 1% 1/2 W.
Delete A3R10 through A3R13.

Figure 8-27:
Replace R10 and R11 in parallel with a single 82.5 Ohm resistor R1.
Replace R12 and R13 in parallel with a single 100 Ohm resistor R2.
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CHANGE|

Table 6-4:
In the list of callouts for Figure 6-5, change Item 8 to: HP Part Number 0698-8138, R:FXD ALUMINA-
CER 20 OHM 10% 0.075W (See #9); Order recommended replacement, 0698-7195.

CHANGE J

Table 6-4: .
Delete Z2, HP Part Number 9170-1045 listing.
Change item 27 to HP Part Number 08411-6006 INTERCONNECT CABLE ASSY: COMPLETE
Change Item 28 to HP Part Number 08411-2022 HOUSING.

Figure 8-33.
Replace Figure 8-33 A7 Schematic Diagram in the manual with Figure 7-3 in this Section.

CHANGEK

Table 6-4
In the listing for Figure 6-5, add to the description of Reference Designator 6: “‘RECOMMENDED
REPLACEMENT?”

The coaxial clamp on your instrument may not have suppressor beads. Recommended replacement
clamps include a suppressor bead.

CHANGE L

Table 5-1:
Delete 8411A-A7R19 listing.

Table 5-2:
Add 8411A-A7R3; FUNCTION AFFECTED, VTO lower frequency limit; NORMAL RANGE OF
VALUES, 10-196Q; COMPONENT LOCATION FIGURE 8-32; ADJUSTMENT PROCEDURE,
Paragraph 5-19.

Paragraph 5-19:
Change step h to read: Set power supply and sweep stability control for 9.4 Vdc+.02 Vdc. Adjust
8411A-A7RS (65 MHz ADJUST) for a VTO frequency of 65.0 MHz +0.2 MHz. (If 65.0 MHz +0.2
MHz cannot be obtained, remove 8411A-A7R3 to disable the low-frequency clamping action of
ATCR4).

Add the following step after step h and reletter the remining steps: Adjust SWEEP STABILITY control
for lowest VTO frequency. The VTO frequency should be 62 MHz +1 MHz. If not, select the value of
8411A-A7R3 as follows:

1. Remove A7R3.
2. Adjust SWEEP STABILITY control for VTO frequency below 60 MHz.
3. Select a value of A7R3 that shifts the VTO frequency to 62 MHz + 1 MHz. (Typical range of values
for A7R3 is 10 to 196 Ohms.)
Table 6-4:
Change A7 to HP Part Number 08411-6002.
Delete A7C14, A7C15, and A7C16 listings.
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CHANGE L (Cont'd)

Add A7CR4, HP Part Number 1902-0041 DIODE: BREAKDOWN 5.11V 5% 400 MW.
Delete A7CRS, A7CR6, and A7QS5 listings.

Change A7R2 to HP Part Number 0757-0317 R: FXD MET FLM 1.33 K OHM 1% 1/8W.
Change A7R3 to HP Part Number 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W.
Delete A7R19, A7R20, and A7R21 listings.

Figure 8-32:
Replace Figure 8-32 Lower Half, A7 Parts Location illustration with Figure 7-4 in this Section.

Figure 8-33:
Replace P/O Figure 8-33, A7 Schematic Diagram in the manual with Figure 7-5 in this Section.

CHANGEM
Table 6-4:

In listing for Figure 6-5, change Item 20 to HP Part No. 2200-0057 SCREW: SST FH POS DR 4-40 x
5/16.

CHANGEN

Table 5-1:
Delete 8411A-ASR20 listing.

Delete 8411A-A5R21 listing.

Table 5-2:

Add 8411A-A5L1; FUNCTION AFFECTED, Channel phase balance; NORMAL RANGE OF VALUES
3.3 — 4.7 puH; COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE, paragraph
5-20. :

Add 8411A-A5R8; FUNCTION AFFECTED, Test channel preamplifier gain; NORMAL RANGE OF
VALUES, 343-909Q; COMPONENT LOCATION FIGURE 8-29;: ADJUSTMENT PROCEDURE,
paragraph 5-20.

Add 8411A-A5R19; FUNCTION AFFECTED, Channel phase balance; NORMAL RANGE OF
VALUES, 21.5-196Q; COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE,
pagragraph 5-20.

Table 6-4:

Change A3R4 and A3R7 to HP Part Number 0698-3396, R: FXD MET FLM 38.3 OHM 1% 1/2 W.

Change A3RS5, A3R6, A3R8 and A3R9 to HP Part Number 0698-3392, R: FXD MET FLM 23.7 OHM 1%
172 W,

Change A5R8 to HP Part Number 0757-0416 R: FXD MET FLM 511 OHM 1% 1/8 W.

Change A5R19 to HP Part Number 0698-3438 R: FXD MET FLM 147 OHM 1% 1/8 W FACTORY
SELECTED PART.

Delete ASR20 and A5R21 listings.

Figure 8-27:

Change A3RS, A3R6, A3RS8 and A3R9to0 23.7 ohms.
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CHANGE N (Cont'd)

Change A3R4 and A3R7 to 38.3 ohms.

Figure 8-28:
Change upper right box to read: Change the value of A5SR8 to 343 ohms (maximum gain). If pre-amplifier
gain is still low, check gain through each stage to isolate trouble.

Figure 8-29: ‘
Replace P/O Figure 8-29, AS Parts Location in the manual with the Figure 7-6 in this Section.

Figure 8-30:
Change ASC13 to 9-35 pF.
Change ASR8 to 511 ohms (typical value).
Change ASR19to 147 ohms and add asterisk (*).

Delete R20 and R21; replace with shorts.
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Figure 7-3. (P/O Figure 8-33.) 8411A-A7 Schematic Diagram (Change J)
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Figure 7-4. (P/O Figure 8-32.) 8411A4-A7 Parts Location ( Change L)
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Figure 7-5. (P/O Figure 8-33.) 8411A-A7 Schematic Diagram ( Change L)
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Figure 7-6. (P/O Figure 8-29.) 8411A-A5 Parts Location (Change N)
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Service

SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for
troubleshooting, and repair of the 8410B Network
Analyzer and 8411A Harmonic Frequency
Converter. A cross reference of a assembly to
service sheet number is located on table 8-1.

8-3. MAINTENANCE PRECAUTIONS

WARNING

Any service or adjustment
performed with the covers removed
should only be pertormed by
qualified service personnel. A shock
hazard exists with the covers
removed.

STATIC DISCHARGE. The sampling diodes in
the 8411 A may be damaged by a discharge of static
electricity. Momentzarily ground and short
connections of external equipment prior to making
connection to 8411A input connectors.

MAXIMUM INPUT LEVELS. Maximum input at
8411A before damage occurs is S0 mW RF and 3
Volts DC. RF levels above —10 dBm in the test
channel and —16 dBm in the reference channel
will cause distortion in the 8411A preamplifiers.

SOLDERING ON PRINTED CIRCUITBOARDS.
The soldering tool should have a power rating no
higher than 40 watts and a tip no wider than 1/8
inch. If these limits are exceeded, the board may be
damaged by burning, by lifting the printed circuit,
or by spotting.

GROUNDING TRANSISTORS. Do not short-
circuit the case of a chassis mounted transistor to
the chassis because some transistors have collector
internally connected to the'case.

MAGNETIC FIELDS. When using 8414A Polar
Display plug-in, do not place the 8410B near a
sweep generator containing a BWO which has an
unshielded permanent magnet or the CRT may be
permanently magnetized, causing poor focus.
Separate 8414A from any magnetic source by at
least two feet.

8-4. LINEVOLTAGE REQUIREMENTS

8-5. During testing, the network analyzer must
be connected to a source of power which is 50 to 60
Hz and 100, 120, 220, or 240 Vac +5% —10%. If
adjustment of the dc power supplies is necessary,
the network analyzer should be connected through
a variable auto transformer to the ac power
source. The line voltage at the input of the 8410B
may then be adjusted + 10% of nominal (100, 120,
220, or 240 Vac) to check regulator action in the
power supply.

8-6. MAINTENANCE AIDS

8-7. Servicing Aids On Printed Circuit
Boards

8-8. As shown in Figure 8-1, the servicing aids
provided on circuit boards include pry holes,
numbered test points, transistor designators,
terminal numbers, assembly designators, and
assembly stock numbers with number-coded
revision information.

8-9. Circuit Board Extender

8-10. A circuit board extender (HP Part No.
08410-60109) is supplied with the 8410B and is
stored behind the front panel assembly (Figure
8-15). The extender raises boards clear of the
chassis for easier access to the test points, and is
designed to work with either 12 or 15 pin circuit
boards.

8-11. Printed Circuit Board Removal

CAUTION

Turn off the line voltage before
removing, or replacing printed
circuit boards. Damage to
integrated circuits may occur if
power is applied during printed
circuit board removal or
replacement.

8-1
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Table 8-1. Service Sheets

Model 8410B/8411A

" SERvICE PARTS
SHEET & LOCATION
SCHEMATIC ASSEMBLY NAME ASSEMBLY NO. HP PART NO. FIGURE NO.
1 Sampler 8411A-Al 08411-80010 89
8-27 Sampler 8411A-A2 08411-80011 89
Power Amplifier 8411A-A3 08411-6005 8-26
Stripline Assembly 8411A Stripline 08411-60029 8-9
Shaping Amplifier 8411A-A6 08411-6001 8-32
2 Reference Preamplifier 8411A-A4 08411-6003 8-29
8-30 Test Preamplifier 8411A-A5 08411-6004 8-29
3 Shaping Amplifier 8411A-A6 08411-6001 8-32
8-33 VTO (Voltage-Tuned Oscillator) 8411A-A7 08411-6024 8-32
4 Test AGC Amplifier 8410B-A12 08410-6038 8-35
8-36 Reference AGC Amplifier 8410B-A14 08410-6039 8-35
) Reference 278 kHz Amplifier 8410B-A16 08410-60062 8-38
8-39
6 20 MHz Oscillator 8410B-A13 08410-6008 841
8-42
7 AGC Amplifier 8410B-A15 08410-6040 8-44
8-45
8 0-9 dB Attenuator 8410B-A2 08410-6014 8-20
848 0-60 dB Attenuator 8410B-A3 08410-6015 8-20
L Amplitude Attenuator Amplifier 8410B-A11 08410-60073 847
J
9 20.278 MHz IF Amplifier 8410B-A4 08410-6003 8-50
8-51
i
10 Phase Detector 8410B-AS 08410-6037 8-53
8-54 20.278 MHz Oscillator 8410B-A6 08410-6009 8-53 4
1 VTO DC Amplifier 8410B-A7 08410-6041 8-56
8-57 Search 8410B-A8 08410-6007 8-56
F 12 [nterconnect 8410B-A10 08410-6049 8-59
8-60 Power Supply (+20V & -20V) 8410B-A10A1 08410-6050 8-59
;
13 Interconnect 8410B-A10 08410-6049 8-59
8-62 Power Supply (-11 Vdc & 175 Vac) 8410B-A10A1 08410-6050 8-59
Power Line Module 8410B-FL1 0960-0444 8-15
14 Automatic Control 8410B-A9 08410-60106 8-63
8-64
15 A/D Converter 8410B-A18 08410-60107 8-65
8-66
16 Frequency Range 8410B-A19 08410-60108 8-67
8-68
=
17 Signal Wiring Diagram 8410B-A1S1 08410-6013 None
8-69

8-2
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HP STOCK NO. (SAME STOCK
NO. MEANS INTERCHANGABLE) ACTIVE COMPONENT DESIGNATORS
{ NUMBERED FROM LEFT TO RIGHT)
TEST POINTS

REVISION NO.
(DENOTES
ELECTRICAL
DIFERENCES )

(NUMBERED FROM
LEFT TO RIGHT)

PRY HOLE

Figure 8-1. Servicing Aids on Circuit Boards

8-12. When removing printed circuit assemblies
from the 8410B, care must be taken not to damage
the assemblies. A pry hole (Figure 8-1) is located in
the top center of each board. To remove the
board, insert a soldering aid or screwdriver into
the hole and pry against the housing. To prevent
bowing the circuit board, apply pressure to the side
of the board with the index finger to counteract the
sideways pressure of the soldering aid or
screwdriver (see Figure 8-2).

8-13. Test Points

8-14. The 8410B printed circuit assemblies
contain test point posts with the test point number
designation etched on the board (Figure 8-1). The
schematic diagram for each assembly has the
corresponding test point shown as a numbered
black spot.

8-15. The 8411A printed circuit assemblies do
not have test point posts. Test points shown on the
schematic diagrams and the corresponding parts
location diagram were selected as convenient
locations to monitor voltage waveforms and do
not indicate test-point post locations.

Figure 8-2. Printed Circuit Board Removal

8-16. TROUBLESHOOTING
8-17. General Procedure

8-18. The troubleshooting procedure is divided
into three maintanance levels. The first level of
troubleshooting isolates trouble to either the
8410B or 8411A. (See Figure 8-19.) The next level
of troubleshooting further isolates trouble to a
single printed circuit board, where possible. (See
Figure 8-21 and 8-22). The last level of
troubleshooting isolates trouble to a circuit within
the printed circuit board. Procedures for this level
are located on the page facing the schematic

8-3
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diagram of each printed circuit board. Normal test
point waveforms and voltages used in these
procedures are shown on the schematic diagrams
and are obtained, wusing the standard test
conditions described in Figure 8-12. Test
equipment required for troubleshooting is listed in
Table 1-8.

8-19. After a trouble has been located and
corrected, either by performing an adjustment
procedure or by replacing an assembly or
component, the performance test procedures in
Section IV should be performed. This ensures that
all circuits in the instrument are operating within
specifications.

8-20. Transistor In-Circuit Testing

8-21. The common causes of transistor failures
are internal short-and open-circuits. In transistor
circuit testing, the most important consideration is
the transistor base-to-emitter junction. Like the
control grid of a vacuum tube, this is the
operational control point in the transistor. This
junction is essentially a solid-state diode. For the
transistor to conduct, the diode must conduct; that
is, the diode must be forward biased. As with
simple diodes, the forward-bias polarity is
determined by the materials forming the junction.
Use the transistor symbol on the schematic
diagram to determine the bias polarity required to
forward-bias the base-emitter junction. The B part
of Figure 8-3 shows transistor symbols with
terminals labeled. Notice that the emitter arrow
points toward the type N material. The other two
columns of the illustration compare the biasing
required to cause conduction and cut-off in NPN
and PNP transistors. If the transistor base-emitter
diode (junction) is forward-biased, the transistor
saturates. However, if the base-emitter diode is
reverse-biased the transistor is cut off (open). The
voltage drop across a forward-biased, emitter-base
diode varies with transistor collector current. For
example, a germanium transistor has a typical
forward-bias, base-emitter voltage of 0.2 to 0.3
volt when collector current is 1 to 10 mA, and 0.4
to 0.5 volt when collector current is 10 to 100 mA.
In contrast, forward-bias voltage for silicon
transitors is about twice that for germanium types;
about 0.5 to 0.6 volt when collector current is low,
and about 0.8 to 0.9 volt when collector current is
high.

8-4
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A. Amplifier Characteristics

-V -V -V
Ao, ~Fe
.%.
O Do
O
CHARACTERISTIC COMMON COMMON COMMON
BASE | _EMITTER COLLECTOR
Input Impedance 300-5040 5000-15000 20KQ-500KQ
Output impedance | 300KQ-S00KSQ | 30KQ-50KQ 500-10000
Voltage Gain 500-1500 300-1000 <l
Current Gain <| 25-50 25-50
Power Gain 20dB -30dB 25dB-40dB 10dB-20dB
| (Emitter Follower)
B. Transistor Biasing
TYPE | CUTOFF CONDUCTION
NPN +V +V
MAIN
CURRENT
oV +V.
COLLECTOR
CONTROL \¥
BASE CURRENT
EMITTER
PNP -V -v
COLLECTOR ov -V,
CONTROL
MAIN
BASE CURRENT oAl
t EMITTER

Figure 8-3. Transistor Operation

8-22. Figure 8-3, part A, shows simplified
versions of the three basic transistor circuits and
gives the characteristics of each. When examining
a transistor stage, first determine if the emitter-
base diode is biased for conduction (forward-
biased) by measuring the voltage difference
betweeen emitter and base. When using an
electronic voltmeter, do not measure directly
between emitter and base; there may be sufficient
loop current between the voltmeter leads to
damage the transistor. Instead, measure each
voltage separately with respect to a voltage
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common point (e.g., chassis). If the emitter-base
diode is forward-biased, check for amplifier action
by short-circuiting base to emitter while observing
collector voltage. The short circuit eliminates base-
emitter bias and should cause the transistor to stop
conducting (cut off). Collector voltage should then
shift to near the supply voltage. Any difference is
due to leakage current through the transistor and,
in general, the smaller this current, the better the
transistor. If collector voltage does not change, the
transistor has either an emitter-collector short
circuit or emitter-base open circuit.

8-23. Transistor Out-of-Circuit Testing

8-24. The two common causes of transistor
failure are internal short and open circuits.
Remove the transistor from the circuit and use an
ohmmeter to measure internal resistance. See
Table 8-2 for measurement data.

Table 8-2. Out of Circuit Transistor Testing

Connect Ohmmeter
r Measure
Transistor Pos. Neg. Resistance
Type lead to |lead to (ohms)
T o
emitter | base* 200-250
Small 1
PNP Signal emitter | collector{ 10K-100K
Germa- i
nium emitter | base* 30-50
Power J
emitter | collector| several
hundred
! +
emitter | base* 10K-100K
PNP Small
Silicon | Signal
emitter | collector| very high
(might
read open)
T 1
base emitter 1K-3K
Small
Signal very high
collector | emitter (might
read open)
NPN 4 4
Silicon base emitter | 200-1000
Power | ] .
collector | emitter high, often
greater
than 1M

*Tao test for transistor action, add collector-base
short. Measured resistance should decrease.

Service
ECAUTION
Most ohmmeters can supply
enough current or voltage to

damage a transistor. Before using
an ohmmeter to measure transistor
forward or reverse resistance, check
its open-circuit voltage and short-
circuit current output ON THE
RANGE TO BE USED. Open-circuit
voltage must not exceed 1.5 volts
and short-circuit current must be
less than 3 mA. See Table 8-3 for
safe resistance ranges for some
common chmmeters.

Table 8-3. Ohmmeters Used for Transistor Testing

Open | Short Lead
Circuit| Circuit
Ohmmeter| Range(s) Voltage|Current (Color|Polarity
HP412A |Rx1K 1.0V |ImA
HP427A |Rx10K 1.0V |100p.A
Rx100K| 1.0V [10uA Red +
Rx1IM 1.0V 1A Black|
Rx10M | 1.0V |0.1pA
HP410C |[Rx1K 1.3V {0.5TmA
Rx10K 1.3V |5TuA
Rx100K | 1.3V }{5.7uA [Red +
Rx1IM 1.3V |0.5u0A [Black
Rx10M | 1.3V [0.05uA
Simpson [Rx100 1.5V |ImA Red +
260 Black
Simpson [Rx1K 1.5V [0.82mA |Black| +
269 Red
T. J
Varies
Triplett Rx 10 1.5V [750pA with
310 R x 100 1.5V |75uA Serial
Number
) |
8-25. Standard Circuits

8-26. Diode Limiter or Clipper. The limiter or
clipper is a circuit which removes positive or
negative peaks from a waveform. It can be used
either as a waveform shaping circuit or as a
protective device to prevent excessive voltages.

8-5
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Figure 8-4. Examples of Diode and Transistor Marking Methods

Figure 8-5, Schematic A, shows a limiter which
prevents the negative peak of the pulse from
exceeding about —0.6 volt. Note that for a
conducting silicon diode the cathode voltage is
about 0.6 to 0.8 volt more negative than the anode.
A typical diode limiter circuit is 8410B—A15CR2.

8-27. Diode Clamp. The clamper is a circuit
which establishes either the positive or negative
peak of a waveform at a particular dc reference
voltage; in other words, it provides a definite
baseline voltage for the waveform. Figure 8-5,
Schematic B, shows a clamper which provides a
baseline of about + 20 volts for a negative pulse. A
typical diode clamper circuits is 8410B—A7CR1.

8-28. Diode Regulator. A diode regulator uses
either the constant reverse-bias breakdown voltage
characteristic of a breakdown diode or the
constant forward-bias voltage drop characteristic
of a silicon diode. Power supply reference voltages

8-6

DIODE CONDUCTS WHILE

CAPACITOR CHARGES
+20- ‘UZ
O—m— o— HJ- O:Lj— -0 —

':WT 0 :-)T
A Limiter B. Clamper +20v

-V (>-08V) W (>-56V)
REGULATED REGULATED
R -0.8v ¥ -sev
o.sv 56V
C.Regulator

Figure 8-5. Basic Diode Circuits

are generally provided by breakdown diodes which
maintain a constant voltage when supplied with a
reverse-bias voltage greater than their specified
breakdown voltage. Regulated voltages can also be
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provided by a forward-biased silicon diode which
maintains a constant 0.6- to 0.8-volt drop. Figures
8-5, Shematic C, shows connections for both types
of diodes. A typical circuit of this type is 8410B—
A10VR3,

8-29. Transistor Amplifiers. There are three
basic amplifier configurations (Figure 8-3, Part
A). These amplifiers may be used alone or in
combination to form complex circuits.

8-30. Transistor Biasing and Conduction. In
a transistor a small base-to-emitter current
controls a large collector-to-emitter current.
Typical NPN transistor and PNP transistor
operation is shown in Figure 8-3, Part B; indicated
current represents conventional flow of positive
charges external to the transistor and is not
intended to indicate flow of carriers inside the
transistor structure. Notice that the effect of
emitter-base-collector voltages is totally reversed
between NPN and PNP transistors; circuits which
are arranged for an NPN transistor usually
function normally for a PNP transistor if supply
voltages are reversed.

8-31. Trigger Circuit. The trigger circuit (Figure
8-6, Schematic A) is a limiter or squaring circuit
which produces an output waveform with very fast
rise and fall times. The trigger circuit is similar to
the flip-flop except that the RC network in one
half is replaced by the input signal. Capacitor C1
bypasses R3 to couple fast changes in voltage at
the Q1 collector to the base of Q2. Either Q1 or Q2
can conduct depending on the voltage at the input.
Note that there is a slight difference in input
voltage (called hysteresis) between switching with a
negative-going input (time t,). A typical circuit of
this type is 8410B—A8Q1 and Q2.

8-32. Differential Amplifier. The differential
amplifier (Figure 8-6, Schematic B) is composed of
two transistor stages coupled together in the
emitter circuit. Signals at the output of the two
collectors are 180 degrees out of phase. Inverse
feedback may be applied to the base of Q2 as
shown. As voltage at the emitter of Q1 changes,
the emitter of Q2 also changes by the same
amount. This changes the base-to-emitter bias of
Q2. If a more negative voltage were applied to the
base of QI, current through Q1 would decrease,
causing the emitter of Q1 to go in the negative
direction. A negative-going voltage at the emitter
of Q2 increases the effective forward bias
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A. Trigger Circuit

<
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B. Differential Amplifier
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OUTPUT
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INPUT FEEDBACK
N —a— SIGNAL
(IF USED)
C. Feedback Pair "y
R3
> R4
SR Q2
TC3
' -
Ql
INPUT ci c2 OUTPUT
Ay —p) ————
RI RS
= < 1L
SR7T ZR6  2R8
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T

Figure 8-6. Basic Transistor Circuits
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between base and emitter of Q2, causing it to
conduct more heavily. Therefore, when current
through Ql decreases, current through Q2
increases. A typical circuit of this type is 8410B—
A14Q1 and Q2.

8-33. Feedback-Pair Amplifier. The feedback-
pair amplifier (Figure 8-6, Schematic C) is a high-
gain direct-coupled amplifier stage composed of
an NPN and a PNP transistor cascaded together.
Feedback of the pair is accomplished by an RC
network between the collector of Q2 and the
emitter of Ql. Voltage gain of the stage may be
calculated by the formula: RS plus R6 divided by
R6. Gain through the amplifier may be changed by
selecting either RS or R6. A typical circuit of this
type is 8410B—A4QS5 and Q6.

8-34. Field Effect Transistor (FET). Field
effect transistors (Figure 8-7) have three
terminals: source, drain, and gate which
correspond in function to emitter, collector, and
base of junction transistors. Source and drain
leads are attached to the same block (channel) of N
or P semiconductor material. A band of oppositely
doped material around the channel (between the
source and drain) is connected to the gate lead.

8-35. In normal FET operation, the gate-source
voltage reverse-biases the PN junction, causing an
electric field that creates a depletion region in the
source-drain channel. In the depletion region the
number of available current carriers is reduced as
the reverse-biasing voltage increases, making
source-drain current a function of gate-source
voltage. With the input (gate-source) circuit
reverse-biased, the FET presents a high impedance
to its signal sources (as compared with the low
impedance of the forward-biased junction
transistor base-emitter circuit). Because there is no
input current, FET’s have less noise than junction
transistors. Figure 8-7 shows the schematic symbol
and biasing for N channel and P channel field
effect transistors.

8-36. RECOMMENDED TEST EQUIPMENT

8-37. Test equipment required to maintain the
Model 8410B/8411A is listed in Section 1. If the
equipment listed is not available, equipment that
meets the minimum specifications shown may be
substituted. (Figure 8-12. Standard Test Setup for
Waveforms supplied.)

8-8
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A. FET Amplitier Characteristics

L :

+V
D e
G
O
S
CHARACTERISTIC COMMON SOURCE COMMON DRAIN
(Source Follower )
Input Impedance IMQ-15MQ IMQ-15M0
Output Impedance S50KQ-100KQ IKQ-10KQ
Volitage Gain 10-200 <i
Power Gain 60dB-100dB 40dB-80dB
B. FET Biasing
TYPE L
+V +V
N-CHANNEL
<> o
DRAIN
o] MAXIMUM [ INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE
-V Y
P-CHANNEL
> <
DRAIN
0 MAXIMUM | INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE

Figure 8-7. Field Effect Transistor Operation

8-38. REPAIR
8-39. Part Location Aids

8-40. The locations of chassis-mounted parts and
major assemblies is shown in Figures 8-9 and 8-20.
The locations of individual components mounted
on a printed circuit board are shown opposite the
appropriate schematic diagram. The part reference
designator may be found from the schematic
diagram.
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8-41. Module Exchange Program

8-42. This instrument may be quickly repaired by
replacing a defective module with a restored-
exchange module. To support the modular repair
concept Hewlett-Packard has set up a module
exchange program.

8-43. The procedure for using the module
exchange program is given in Figure 8-8. When
you locate the defective module, order a
replacement module through the nearest Hewlett-
Packard sales office. The restored-exchange
module will be sent immediately directly from a
customer service replacement parts center. When
you receive the exchange module, return the
defective module in the same special carton in
which the exchange module was received. DO
NOT return a defective module to Hewlett-
Packard until you receive the exchange module.

8-44. If you are not going to return the defective
module to Hewlett-Packard, or if you are ordering
a module for spare parts stock, etc., order a new
module using the new module part number listed
in Table 6-3 or 6-4.

8-45. The Hewlett-Packard module exchange
program allows you to obtain a fully tested and
guaranteed restored-exchange module at a reduced
price. (The reduced price is contingent upon return
of the defective module to Hewlett-Packard.)
Assemblies available for module exchange are
listed in Table 6-1.

8-46. After Service Product Safety Checks

8-47. Visually inspect interior of instrument for
any signs of abnormal internally generated heat,
such as discolored printed circuit boards or
components, damaged insulation, or evidence of
arcing. Determine and remedy cause of any such
condition.

8-48. Using a suitable ohmmeter, check
resistance from instrument enclosure to ground
pin on power cord plug. The reading must be less
than one ohm. Flex the power cord while making
this measurement to determine whether inter-
mittent discontinuities exist. Check resistance
from instrument enclosure to line and neutral (tied
together) with the line switch ON and the power
source disconnected. The minimum acceptable
resistance is 2 megohms. Replace any component
which results in failure to meet this minimum.

Service

8-49. Check line fuse to verify that a correctly
rated fuse is installed.

8-50. Special Installation Instructions

8-51. Replacement of certain components in the
8410B and 8411A requires special procedures to
prevent damage to parts and to complete proper
installation. Components which require special
procedures are the following:

Cable 8411A-W1.

Samplers 8411A-Al and A2.
Power Amplifier 8411A-A3.
8411A Stripline.

Step Generator Diode 8411A-CR1.
Connector 8410B-J1.

mono o

8-52. 8411A Cable W1, HP Part No. 08411-
6013. HP Part No. 08411-6013 includes a kit
which contains additional parts required to install
the cable.

Parts Included in the Cable Replacement Kit

Qty Description HP Part No.
| Cable Assembly 08411-6013
3 Coax Feed-thru 08411-2017
1 Service Note P-08411-6013

To replace cable W1 perform the following:
a. Preparation of 8411A.

1. Cut off old wires and coaxial leads
where they enter the 8411A casting (inside).

2.  Remove boot and old cable.

b. Installaion of Cable
NOTE

New cable has braid pulled over
wires and coaxial leads. Braid is
pointed to allow easy installation
into 8411A.

1. Carefully insert cable (with clamp-
washer and bolt installed on cable) into
8411A casting hole.

8-9
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The module exchange program described here is a fast, efficient, economical
method of keeping your Hewlett-Packard instrument in service.

Locate defective module
using troubleshooting pro-
cedures and service sheets
in this manual.

Is a replacement module YES
on hand?

NO

Order restored-exchange
module from HP. Refer to
the Replaceable Parts Sec-
tion for part numbers.

Swap replacement module
and defective module.

Return defective module
to HP.

*HP pays postage on boxes mailed
in US.A.

Install the replacement
module. Keep the de-
fective module for re-
turn to HP.

Order restored-exchange
module from HP. Re-
fer to the Replaceable
Parts Section for part
numbers,

Put restored-exchange
module in spares stock.

Return defective mod-
ule to HP.

Restored-exchange  modules are
shipped individually in boxes like
this. In addition to the circuit
module, the box contains:

Module repair report

Return address label

Tape for resealing box

Open box carefully - it will be used
to return defective module to HP.
Complete repair report. Place it and
defective module in box. Be sure to
remove enclosed return address
label.

Seal box with tape provided. Inside
U.S.A.*, stick preprinted return
address label over label already on
box, and return box to HP. Qutside
US.A., do not use address label:
instead, address box to the nearest
HP office.

8-10
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2. When three to four inches of braided NOTE

cable are inside casting, cut braid away
from cable at a point about 1/4 inch
from clamp-washer.

Before installing new metal feed-
thru in second casting wall, red
coaxial leadwire should be installed
and shield should be soldered to get
sufficient heat on solder joint.

NOTE Center conductor dielectric is teflon

. and will not be damaged by

Clafnp-washe_r must be firmly soldering heat applied to metal
against cable jacket. feed-thru.

12.  Put center conductor lead through metal
feed-thru. Extend shield over the new
metal feed-thru and solder shield to
feed-thru.

3. Flare braid over clamp-washer and trim
at largest diameter shoulder of clamp-
washer.

4.  Carefully insert cable with clampwasher 13

as far as possible into casting. Install metal feed-through in second

casting wall and tighten in place with nut

5. Rotate cable until black wire is upper- from original feed-thru.

most. 14. Tighten mounting screws of 8411A-A4
circuit board and connect conductor of
red coaxial lead.
NOTE
15. Using above procedure, steps 8 thru 14,
Boot must be tightened enough to install blue coaxial lead in other casting
cut rubber washer. wall and connect to 8411A-AS.

16. Turn 8411A over, remove A7 Assy
mounting screws and carefully lift end

6. II;IOO;? v:r:isn?tmggs;?nplasisvhtlilehr?;w?ﬁ of A7 Assy plosest to cable end of 8411A
place g g g to expose wires under the assembly.

7.  One at a time remove the old unshielded NOTE
color-coded wires in the 8411A and
replace with same color-coded wires The brown coax cable and white
from new cable. Insert white wire with wire with red stripe are used in
red strip thru hole in casting. This wire automatic systems only. For
will be connected later. standard systems they may be cut

off where they enter the 8411A;

8. Remove old white coaxial cable and however, the old cable must be
install center conducor with ferrite removed to prevent ground loop
beads and shield of new white coaxial problems. If the brown coax is to be
line. connected the outer conductor

(shield) between the circuit board

9. Loosen mounting screws of 8411A-A4 and feed-thru will be re-installed on
circuit board and disconnect center the new center conductor.
conductor of red hole.

10. Remove old red coaxial lead and old 17. Unsolder brown coax center conductor
metal feed-thru from casting wall. and shield from A7 Assy and cut off

exposed center conductor to prevent

11. Insert new red coaxial lead through first damage to shield when removing center
casting hole. conductor.

8-11
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18.

19.

20.

21.

22.

23.

Remove feed-thru retaining nut,
feed-thru and old center conductor from
casting.

Put new center conductor lead thru
metal feed-thru. Extend shield over new
metal feed-thru and solder shield to
feed-thru.

Insert center conductor and feed-thru in
casting. Carefully insert center
conductor thru old outer conductor,
install outer conductor ground lug and
feed- thru retaining nut on feed-thru and
tighten nut.

Connect center conductor and outer
conductor to A7 Assembly.

Replace old white wire with red stripe
with wire from new cable.

Replace A7 Assembly mounting screws.

8-53.Sampler Asemblies 8411A-A1 and A2.

To replace sampler, perform the following:

a.

b.

HANDLING PRECAUTIONS.

1.

When attaching leads to the diode posts
exert as little pressure as possible.
Excessive pressure will break the diode.

Do not allow the sampler to rest on the
diode posts.

The sampler diodes are sensitive to
transients. When connecting leads to
diode posts, always (a) connect the
ground lead first, (b) discharge any
energy stored in the other lead by
grounding it, and (c) make connection to
diode post.

Diodes may be damaged if placed in
presence of large electrostatic fields.

REMOVAL PROCEDURE.

1.

Remove APC-7 connector (Figure 8-9,
Items 18 and 19) using spanner wrench,
HP Stock Number 5060-0237 (supplied
in Accessory Kit 11587A and APC-7
Connector Tool Kit 11591A).

Model 8410B/8411A

Remove the two Pozidrive screws (20)
holding the cover (21) located behind the
APC-7 connector. Remove the cover
and the parts under the cover, noting the
order of removal.

Remove clip-on leads from both sides of
sampler (24) and push leads into hole in
casting.

NOTE

When plastic stripline cover, Figure
8-8, ltem 1, is removed, step
recovery diode (12), rubber gasket,
Mylar shim (13), and pellet resistor
(14) are loose and should be
removed to prevent loss.

Remove metal screws (3 and 4) from
plastic stripline cover (1) and remove
cover.

Remove mixer coax clamps (6), ferrite
bead, and two metal screws (10) from
end section of stripline board.

Unsolder one end of stripline jumper (5)
and remove end section stripline board.

Remove the four Pozidrive screws (25)
holding the sampler in place and lift

sampler from casting.

SAMPLER DIODE REPLACEMENT

; CAUTION

The top diode (CR2) must NEVER be
removed. If this diode is removed
and the bottom diode (CR1) is still in
position, the springloaded action of
the bottom diode (CR1) will per-
manently damage the sampler
stripline. The top diode (CR2) is
shimmed using the proper thick-
ness of spacer(s) so the diode just
makes contact with the sampler
stripline. This can only be done pro-
perly by using a microscope. Also
note that two diode clips are used
for CR2. If CR2 is defective, the en-
tire sampler should be replaced.
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Figure 8-9. 84114 Exploded View
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BOTTOM DIODE REPLACEMENT

I

Carefully loosen retaining screw
(0520-0155) on bottom cap of sampler to
loosen bottom diode clip (0510-0939).
(See cutaway drawing.)

Remove screw, flat washer, diode clip,
bottom diode (CR1), and spring washer
from sampler housing.

Reinstall spring washer, new bottom
diode, diode clip, flat washer, and re-
taining screw, then tighten screw.

Model 8410B/8411A

d. INSTALLATION PROCEDURE

1.

Insert new sampler into casting and
install the four Pozidrive screws (25) to
hold sampler in place. Do not tighten
SCrews,

Install cover (21) and other parts
removed in Removal Instructions, Step
b-2, in reverse order of removal. Tighten
the two Pozidrive screws (20) evenly.

Install the APC-7 connector (18 and 19).

)

e==— Flat Washer

=

Top Diode Diode Clips (2)
CR2 (RSU)
Puise Line I
EJ Spacer(s) - Thickness is selected so the diode
=] just makes contact with sampler stripline.
Sampler !
Strlpline\a M EEER Top Cap
L -
Sampler 7
il 1 Vi Bottom Cap
. Spring Washer (08411-20032) - Caution must
. be used to ensure that this washer is properly
5 ! installed when replacing bottom diode (CR1)
@)
T Bottom Diode - CR1 (USD) 1901-0564 or
2 2 O F 0960-0115
) ° ———==s— Diode Clip (0510-0939)
Okl © Drill Mark l
- Flat Washer (2190-0014)
O Q

BOTTOM VIEW
OF SAMPLER

E\ Screw (0520-0155)

Figure 8-10. Sampler Diode Replacement
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Align the sampler mechanically so that
the distance from center to center of the
two APC-7 connectors is 4.750 inches.
Tighten the four screws (25) to secure
the sampler. To check mechanical align-
ment of the sampler, connect the 8411A
to an 8740A, 8741A, or 8742A.

CAUTION

Center conductor will break with ex-
cessive bending.

Insert 0.005-inch-diameter center
conductor of sampler drive coax
through hole in end section of stripline.

Install the two metal screws (10) holding
the end section of stripline in place. Do
not tighten screws.

NOTE

Use a microscope with vertical il-
luminator to center the hole over the
outer conductor of the sampler drive
coax.

7.

10.

11.

12.

13.

Carefully center the 0.018-inch-diameter
hole in the stripline over the outer con-
ductor of the sampler drive coax and
tighten the two metal screws (10) to
secure the end section of the stripline.

Bend center conductor of drive coax to
place it along center of stripline.

Carefully install plastic clamp (6), ferrite
bead, and tighten screw (7).

Resolder stripline jumper (5) with as
little solder as possible.

Install step-recovery diode (12), Mylar
spacers (13), rubber gasket, and pellet
resistor (14) if removed.

Install plastic stripline cover (1).
Ground each clip of clip-on leads to

casting, then connect clip-on leads to
each side of sampler.

14. Perform

8-54.
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adjustment procedures,
Paragraph 5-20 and 5-22, then the Per-
formance Tests in Section IV,

Power Amplifier Assembly 8411A-A3.

To replace power amplifier, perform the follow-

ing:

a. POWER AMPLIFIER REMOVAL.

1.

Remove six Pozidrive screws from base
of power amplifier.

Turn the 8411A upsidedown and remove
plastic stripline cover (Figure 8-9, Item

1).

Remove step generator diode (12) and
Mylar shim (13) under diode.

NOTE

Apply minimum amount of heat to
avoid damage to stripline.

4.

1.

Unsolder connection on stripline from
step generator to power amplifier.

Disconnect leads and remove power
amplifier assembly from casting.

POWER AMPLIFIER INSTALLATION.

Clean solder from hole in stripline board
(Figures 8-9, Item 9).

Place the power amplifier assembly in
the casting.

Install and tighten the six Pozidrive
screws in the base of the power
amplifier,

Solder the power amplifier connection
to the stripline board. (Do not add pro-
tective coating.)

Reinstall step generator diode (12) and
Mylar shim (13).

Remove plastic screw (2) from the

plastic stripline cover (1), and install
cover.

8-15
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7. Install plastic screw (2) in stripline cover

(1).

8. Reconnect all leads to the power
amplifier.

9. Adjust 8411A-A6R14 (power amplifier
bias adjust). See adjustment procedure
in Paragraph 5-20.

10. Check alignment of 8411A tuning
voltage shaping amplifier, Paragraph
5-21.

8-55. Step Generator Diode 8411A-CR1.
To replace step generator, perform the following:

a. Remove plastic stripline cover (Figure 8-9,
Item 1).

b. Remove step generator diode (12).

¢. Install new diode, with Mylar shim (13)
positioned as shown in Figure 8-9.

d. Remove plastic screw (2) from the plastic
stripline cover (1) and replace cover.

CAUTION

Overtightening plastic screw (2) may
damage stripline capacitor C1.

e. Insert plastic screw (2) in stripline cover (1).
Tighten only until finger tight.

f.  Check alignment of 8411A Tuning Voltage
Shaping Ampilifier, Paragraph 5-21.

8-56. Stripline in 8411A. To replace stripline,
perform the following:

a. Remove metal screws from plastic stripline
cover (Figure 8-9, Items 3 and 4) and remove
cover.

b. Remove step-recovery diode (12) and Mylar
shim (13) under diode.

c.  Toreplace stripline end section:
1.  Remove plastic mixer coax clamp (6)

and two metal screws (10) from end sec-
tion of stripline.

816
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2. Unsolder one end of stripline jumper (5)
and remove end section of stripline.

3. Insert 0.005-inch-diameter center
conductor of drive coax through hole in
end section of strip-line.

CAUTION

Center conductor will break with ex-
cessive bending.

4. Insert the two metal screws (10) to hold
the end section of stripline in place. Do
not tighten screws.

NOTE

Use a microscope with vertical il-
luminator to center the hole over the
outer conductor of the drive coax.

5. Carefully center the 0.018-inch-diameter
hole in the stripline over the outer con-
ductor of the drive coax and tighten the
two metal screws (10) to secure the end
section of the stripline.

6. Bend center conductor of drive coax,
placing it along center of stripline.

7. Carefully install plastic mixer coax
clamp (6) and tighten screw (7).

To replace stripline center section:

I. .Unsolder one end of each stripline
jumper (5) and stripline resistors.

2. Unsolder power amplifier connection to
stripline and remove step-recovery diode
contact (15 and 16) and stripline center
section.

3. Remove pellet resistor (14) from old
stripline center section and install on
new stripline center section.

4. Insert new stripline center section and
hold in place temporarily with three
short screws (3).

5. Resolder stripline resistors (8). (Do not
add protective coating.)
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e. Install step recovery diode (12) with Mylar
shim (13) under diode.

f. Remove plastic screw (2) from stripline cover

(1).

g. Install plastic stripline cover. Note silicon
rubber pad over pellet resistor.

h. Insert plastic screw (2) in stripline cover (1).

i.  Perform adjustment procedures, Paragraphs
5-20 and 5-22, then the Performance Tests in
Section IV.

8-57. Input Connector 8410B-J1. To replace
connector J1, perform the following:

a. To replace an individual cable to 8410B-J1,
perform the following procedure:

1. Insert Burndy' Tool RX20-25V2 into
Connector J1 over pin of cable to be
replaced.

Service

2. Force the pin out the rear of the
connector.

3. Insert the new pin (with cable attached)
into the rear of the connector and force
the pin into the connector until it is lock-
ed into position.

b. To replace the connector body of 8410B-J1,
perform the following procedure:

1.  Remove knurled nut on front panel side
of connector.

8-58. PRINTED CIRCUIT BOARDS

8-59. The printed circuit boards in the 8410B and
8411A are of the plated through type consisting of
metallic conductors bonded to both sides of in-
sulating material. Soldering can be done from
either side of the board with equally good results.

Table 8-4 list required tools and materials. Follow-
ing are recommendations and precautions perti-

lBurndy Corporation, Norwalk, Connecticut

nent to printed circuit repair work.

Table 8-4. Printed Circuit Soldering Equipment

r

[

b

Item Use Specification Item Recommended
Soldering Tool Soldering r Wattage ratings: 37.5 Ungar #776 Handle with
Unsoldering Tip Temp: 750 - 800° F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip Soldering Shape: chisel Ungar #PL113
general purpose | Unsoldering Size: 1/8"

FDe-soldering
aid

’TJnsoldering multi-

connection components

Suction device to
remove molten solder

Soldapullt by the Edsyn
Company, Arleta,

after soldering

properties

(e.g., sockets) from connection California
Resin (flux) Remove excess flux Must not dissolve Freon
solvent from soldered area etched circuit base Acetone
before application of board material or Lacquer Thinner
protective coating conductor bonding Isopropyl Alcohol
agent (100% dry)
Solder Component replacement Resin (flux) core,
Circuit board repair high tin content (60/40
Wiring tin/1ead), 18 gauge (SWG)
preferred
Protective Contamination, Good electrical insulation, GE Dri-Film 88
Coating corrosion protection corrosion-prevention General Electric Co.

Silicone Products Div.
Waterford, N.Y.
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a. Avoid unnecessary component substitution;
it can result in damage to the circuit board
and adjacent components.

b. Do not use a high-power soldering iron.
Excessive heat may lift a conductor or
damage the board.

c. Use a suction device (Table 8-4) or wooden
toothpick to remove solder from component
mounting holes. DO NOT USE A SHARP
METAL OBJECT SUCH AS AN AWL OR
TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE
PLATED-THROUGH CONDUCTOR.

d. After soldering, remove excess flux from the
soldered area and apply a protective coating
to prevent contamination and corrosion. See
Table 8-4 for recommendations.

8-60. A broken or burned section of conductor
can be repaired by bridging the damaged section
with a length of tinned copper wire. Allow ade-
guate overlap and remove any varnish from etched
conductor before soldering wire into place.

8-61. Component Replacement. A general
procedure for replacing a component is as follows:

a. Remove defective component from circuit
board.

b. Remove solder from mounting holes using a
suction desoldering aid (Table 8-4 or wooden
toothpick.

¢. Shape leads of replacement component to
match mounting hole spacing.

d. Insert component leads into mounting holes
and position component as original was posi-
tioned. DO NOT FORCE LEADS OF
REPLACEMENT COMPONENT INTO
MOUNTING HOLES. Sharp lead ends may
damage plated-through conductor.

NOTE

Axial lead components, such as
resistors and tubular capacitors,
can be replaced without un-
soldering. Clip leads near body of

8-18

Model 8410B/8411A

defective component, remove
component and straighten leads left
in board. Wrap leads of replacement
component one turn around original
leads. Solder wrapped connection
and clip off excess lead.

8-62. Transistor Replacement. A general
procedure for replacing a transistor is as follows:

a. Do not apply excessive heat. See Table 8-4 for
soldering tool specifications.

b. Use a heat sink such as pliers or hemostat
between transistor body and hot soldering
iron.

c. When installing areplacement transistor,
ensure sufficient lead length to dissipate heat
of soldering by maintaining about the same
length of exposed lead as used for original
transistor.

8-63. Diode Replacement. Solid state diodes
are in many physical forms. This sometimes results
in confusion as to which lead or connection is for
the cathode (negative) or anode (positive), since
not all diodes are marked with the standard
symbols. Figure 8-4 shows examples of some diode
marking methods. If doubt exists as to polarity, an
ohmmeter may be used to determine the proper
connection. It is necessary to know the polarity of
the ohms lead with respect to the common lead for
the ohmmeter used. Ohms lead polarities for some
common ohmmeters are shown in Table 8-4. When
the ohmmeter indicates the least diode resistance,
the cathode of the diode is connected to the oh-
mmeter lead which is negative with respect to the
other lead.

NOTE

Diode replacement instructions are
the same as those for transistor
replacement.

8-64. SCHEMATIC DIAGRAMS.

8-65. The schematic diagrams in this section
represent the circuits electrically. They are not
wiring diagrams, though wire colors are given
when practical.

8-66. The circuits are arranged according to
signal flow; consequently, some switch and circuit
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assemblies may be shown in part on more than one
diagram. If so, the reference designation is
preceded by P/O, for ‘‘Part Of”’, and is followed
by a notation of the number of parts into which
the assembly has been divided.

8-67. Service Sheet numbers are used to cross
reference connections between schematics. A list
of the service sheets and the assemblies shown on
the drawings is listed in Table 8-1.

Service

Figure 8-11. Notes and explanations of symbols
pertaining to all the diagrams are contained in
Figure 8-12. Figure 8-12 also contains the test
setup and measurement conditions required to
obtain the normal test point waveforms and
voltages noted on the schematic diagrams. Notes
about specific components, circuits, or conditions
are given on the diagram to which they apply.

8-69. As an aid to finding components and
assemblies in the set of diagrams, each diagram
has a box labelled Reference Designations that

8-68. Some of the general information ob- contains all the reference designations appearing
tainable from the schematic diagrams is shown in on the diagram.
REFERENCE DES/:GNATIONS
NG PREFIX Al AS’SY—
Ar. 2 CRY
J3 A2 ASSY
As_semb_ly Assembly ;ssein;‘bly g :
Al RECTIFIER ASSY Peslenation Noe . e )
e s : erence
(08708-600I) Assembly Solder A2_DC _REGULATOR ASSY " (08708-6007) 5°;‘;‘;‘£;§§‘;‘;‘_‘°“ Designation

Point Numbered

Non-Plug-in
Connection
Information

CRI /
4

Index

J3 not Mounted
on Assembly A2

Wire Color, Color Code same as Resistor Code
First number identifies Base Color, Second
Number identifies Wider Stripe, Third Number
identifies Narrower Stripe. E.g., 947 denotes
White, Yellow, Violet wire {(MIL-STD-681).

Assembly
Solder Point
Not Numbered

Plug-in

Socket
Connector

Information

Value selected
for best Operation;
value shown is
Average or most
Commonly selected value,

Number indicates
Pin of Socket (XA2)

Figure 8-11. General Information on Schematic Diagrams

2. P/O = part of.

3. *Asterisk denotes a factory-selected value,

Resistance is in ohms and capacitance is in microfarads unless otherwise noted,

Value shown is typical.

Capacitors may be omitted or resistors jumpered.

s. @
O

Screwdriver adjustment.

Panel control.

5, [ Encloses front panel designations,
3 Encloses rear panel designation.
6., Circuit assembly borderline.

Other assembly borderline.

Figure 8-12. Schematic Diagram Notes (Sheet 1 of 3)

8-19




Service

Model 8410B/8411A

12.

7. e Heavy line with arrows indicates path and direction of main signal. l
- g —— Heavy dashed line with arrows indicates path and direction of main feedback.
8. »CW Wiper moves toward CW with clockwise rotation of control as viewed from shaft
§‘_ or knob.
9. 0 Numbers in circles on circuit assemblies show locations of test points,
10, C) Encloses wire color code. Code used (MIL-STD-681) is the same as the

resistor color code. First number indentifies the base color, second number
the wider stripe, and the third number identifies the narrower stripe., E.g.,
denotes white base, yellow wide stripe, violet narrow stripe,

—@» Voltage regulator (breakdown diode). GENERAL LOGIC ELEMENTS
@ Step recovery diode. :@0_ NOR Gate
—

@ Field effect transistor with N-type base. _JD— NAND Gate
@ Field effect transistor with P-type base. __>‘ Buffer
_@ Capacitive diode (Varicap, varactor).

General ::c | Flip- Operational

Element -—4r & p Flop Amplifier

CONDITIONS FOR DC VOLTAGE AND WAVEFORM MEASUREMENT

a. LINE VOLTAGE: 100,120,220, or 240 VAC, +5% -10%, 50 to 60 Hz.
b. 8410B CONTROL SETTINGS
FREQRANGE(GHz) .................... to include frequency
applied to 8411A inputs
SWEEP STABILITY . ....... ... .. ... ... .. ....... CW detent
TEST CHANNEL GAIN . ... . ... ... .. ... . ... ... .. ... .. 69
AMPLVERNIER . ... ... .. ... .. ... ... ...... max. clockwise
PHASE VERNIER ................... centered (approximately)
c. Connect equipment as shown in standard test setup. Adjust signal source for a power

level of -30 dBm at the 8411A REFERENCE port and -10 dBm at the 8411A TEST port.
Amplitudes given throughout the 8410B and 8411A assume these power levels at the
8411A input ports,

d. To check SEARCH waveforms, disconnect RF input from signal source and set 8410B
FREQ RANGE switch to maximum clockwise position (0.1 to 0.25 GHz).

e. To view most waveforms in the 8411A, an Oscilloscope or Spectrum Analyzer must be used.
Waveforms shown on the 8411A schematics are obtained using Oscilloscope HP Model 1740A.
Waveforms at the stripline, power amplifier, and VTO are taken using a blocking capacitor,

HP 10217A, at the end of the probe. Information is also given in the troubleshooting procedure
for using SPECTRUM Analyzer HP Model 8565A.

8-20
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f. DC voltages shown on the schematic diagrams should be taken with a digital
voltmeter with 10 megohm input impedance and 0.05% accuracy.
g. Some of the dc voltages in 8410B-A7 and 8410B-A8 are shown as fractions.
The numerator is the voltage during search conditions (no RF input signal
to 8411A). The denominator is the voltage during phase-locked condition.
h. DC voltages at 8410B-A4 and 8410B-A5 are taken with 8411 A disconnected from
8410B.
STANDARD TEST SETUP FOR SCHEMATIC WAVEFORMS AND VOLTAGES
SWEEP RF
OSCILLATOR  PLUG-IN FREQUENCY COUNTER AC VOLTMETER DUAL POWER SUPPLY
PR I N
= =]l
. . 7% ?¢° |
[ ] [ ]
RF L L
OUTPUT
NETWORK DISPLAY
ANALYZER ! PLUG-IN
la—7
HARMONIC -—
FREQUENCY
10dB CONVERTER
ATTENUATORS A 4
POWER
SPLITTER -30d8
—— — REF
0SCILLOSCOPE
1248 e —
ﬂ ——————————— TEST PR
: — 1O
Gj THERMISTOR e g
MOUNT cHa  |cHB
—
POWER SPECTRUM ANALYZER
METER )
— DIGITAL VOLTMETER
~TTN
O [ J . R |
® - o0 O O 000QQ@
O [ J
_— \

Figure 8-12. Schematic Diagram Notes (Sheet 3 of 3)
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Service Model 8410B/8411A

8410B TROUBLESHOOTING PROCEDURE

DESCRIPTION

If the 8410B has trouble phase locking or tracking over single octave or multioctave bands, the
following troubleshooting procedure should be followed. The troubleshoooting is divided into two
parts. Part 1 tests the A19 Frequency Range Assembly and part of the A18 A/D Converter Assembly
used in both AUTO mode and for selected frequency ranges. Part II tests the A9 Automatic Control
Assembly and part of the A18 A/D Converter used in AUTO mode only.

PART |
TEST SETUP

NETWORK DISPLAY
ANALYZER  PLUG-IN DIGITAL MULTIMETER

o0 O O 000QQ

NOTE: Use floating terminals on Digital Voltmeter.

TEST EQUIPMENT: Item 11, Table 1-8.

PROCEDURE

a. Check overall frequency range selection as follows:
1. Remove A9 Automatic Control Assembly.
2. Position A19S1 to TEST.
3. Stepping FREQ RANGE (GHz) control through all frequency range positions, make

resistance checks designated in the table below.
NOTE

Use 10K ohms fullrange display on Digital Voltmeter. Improper range
selection may result in inaccurate readings.

4. If the resistance check is good, proceed to Part II of the
troubleshooting procedure. If the resistance check is incorrect,
proceed to Part 1, step b.

b. Set FREQ RANGE (GHz) control to the position where an
incorrect indication was found in step a. Make voltage checks at
the designated test points in the following table.

Figure 8-13. 8410B Troubleshooting Procedures (Sheet 1 of 5)
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Model 8410B/8411A Service
PART | (Con't.)
RESISTANCE (OHMS)
A19TP5 to A19TP2 A19TP4 to A19TP3
FREQ RANGE (GHz) LOW NOMINAL HIGH LOwW NOMINAL HIGH
01 — 0.25 3.318K 3.528K 3.743K 37 56 84
0.18— 0.35 1.705K 1.816K 1.930K 56 75 105
0.25— 0.5 1.110K 1.185K 1.264K 114 137 170
0.35— 0.7 612 657 706 321 357 402
0.5 — 1.0 481 518 559 411 452 504
07 — 1.4 292 318 348 573 624 685
1.0 — 20 269 293 322 733 794 865
1.4 — 2.8 193 213 237 1.188K 1.276K 1.375K
2.0 — 4.0 151 168 190 1.492K 1.599K 1.717K
2.8 — 5.7 118 134 154 2.263K 2.418K 2.583K
4.0 — 8.0 87 100 119 3.046K 3.250K 3.463K
57 — 11.3 70 83 100 4.825K 5.138K 5.462K
8.0 —16.0 54 65 82 6.423K 6.838K 7.264K
11.3 — 18.0 40 51 67 8.568K 9.118K 9.682K
TEST POINT VOLTAGE
]
FREQ RANGE (GHZ)

TEST | 0.1- | 0.18-(0.25-/ 0.35-| 05- | 0.7- | 1.0- | 14-| 20-| 28-| 40-| 5.7-| 8.0-{11.3-
POINT| 0.25]|0.35 |05 | 0.7 1.0 | 1.4 2.0 2.8 4.0 57 | 8.0 | 11.3 |16.0 |18.0
L — J
A18TP2{+12V |+12V ov 0OV |+12V [+12V ov oV | +12V | +12V ov oV |+12V|+12V
A18TP3 |+12V |+12V |+12V | +12V |+12V |+12V | +12V |+12V ov ov ov ov ov| o0V
A18TP4 oV ov ov ov ov ov ov OV | +12V | +12V | +12V | +12V | +12V|+12V
A18TP5 [+12V ov |+12V ov | +12V oV |+12V| O0OV|[+12V ov|+12V oV |+12V}] 0V
A18TP6 |+12V |+12V |+12V | +12V ov ov OV| OV [+12V| +12V|+12V|+12V ov| oV

1 4

c. If Part I, step B checks good, the problem is on the A19 Frequency Range Assembly. If
Part I, step B check indicates incorrect, the problem is on the A18 A/D Converter As-
sembly.

d. Reinstall A9 Automatic Control Assembly and return A18S1 to NORMAL position.

Figure 8-13. 8410B Troubleshooting Procedures ( Sheet 2 of 5)
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Model 8410B/8411A

8410B TROUBLESHOOTING PROCEDURE

PART 1l

SWEEP RF DUAL DC
OSCILLATOR PLUG-IN POWER SUPPLY
o—— (. || FREQREF Hew ]
V .: : : O = & 9 PROGRAMMING * OOOO??O.
@em == =@ '--0@‘
SWEEP

\
|
1
|
QUTPUT I
|
]
]
i
1

\_ SOURCE CONTROL

SOURCE
CONTROL

DIGITAL MULTIMETER

NETWORK
ANALYZER

DISPLAY
PLUG-IN

APC-7
SHORT

TRANSMISSION OR
REFLECTION TEST UNIT

(5[

u
i NKNOWN 1048

ATTENUATOR

10 dB
ATTENUATOR

>

HARMONIC
FREQUENCY
CONVERTER

TEST

VERT
INPUT

DUAL TRACE
0SCILLOSCOPE

Onee
000U

e,

©

@)
o]

oen O O
O

©c [elele’s) o@

(o]

)
i
©

EXTERNAL
TRIGGER

\ee—) PBuEEe

PROCEDURE

TEST EQUIPMENT: Items 1, 4, 5, 9, 11, 16, and 20, Table 1-8.

i CAUTION

Do not apply more than +20V to FREQ REF INPUT.

a. Ground A18TP7 and connect the power supply to FREQ REF INPUT.

b. Check the A/D Converter Assembly as follows:

1. Check the Multiplexer output voltages for the corresponding Frequency Reference Input
voltages given in the table below. If the Multiplexer output voltages are correct, proceed
to Part I1, step c. If voltages are incorrect proceed to Part II, step b-2.

2.Set the FREQ REF INPUT voltage for the incorrect Multiplexer output voltage
indication obtained in Part II, step b-1. Check the corresponding Latch output voltages

shown in the table below.

8-24
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Model 8410B/8411A Service

PART 1l (Cont'd)

3. If the Latch output voltages are incorrect, the trouble is in the Log A/D Converter or
Latch circuitry. If the Latch output voltages are correct, the trouble is in the Encoder or
Multiplexer circuitry.

MULTIPLEXER OUTPUTS

FTE%?“ A18TP2 A18TP3 A18TP4 A18TP5 A18TP6
+0.1V 12V +12v ov +12V 112V
+0.2V +12V +12V oV oV +12V
+0.3V oV 112V oV +12V +12V
+0.4V oV +12v oV oV +12V
+0.6V +12V +12v oV 112V oV
+0.8V 112V +12v ov oV oV
1.2V oV +12V oV 112V oV
+1.7V oV +12V oV oV oV
+2.4V 112V oV 112V +12V 12V
+3.4V 112V oV +12V oV 112V
+4.8V oV oV +12V +12V +12V
+7.0V oV oV +12V oV +12V
+9.5V 112V oV +12V 112V oV

+11.5V 12V oV +12V oV oV
LATCH OUTPUTS
FREQ |A8UB A18U6 A18U9 A18U10
REF ]

INPUT [pPin 1| Pin1 Pin 11 Pin 10 Pin2 | Pin 1 Pin 11 Pin 10 Pin2 | Pin 1 Pin 11 Pin 10 Pin 2

+0.1V ov ov ov ov ov ov ov ov ov] ov ov ov ov
+0.2V ov ov ov ov ov ov ov ov ov | ov ov ov +12V
+0.3V ov ov ov ov ov ov ov ov ovy oV 0V +12V +12V
+0.4V ov ov ov ov ov ov ov ov OV | 0OV +12V +12V +12V
+0.6V ov ov ov ov ov ov ov ov 0V [+12V  +12V +12V +12V
+0.8V ov ov ov ov ov ov ov 0V +12V [+12V +12V +12V +12V
+1.2V ov ov ov ov ov ov 0V +12V +12V [+12V +12V +12V +12V
+1.7V ov ov ov ov ov 0V +12V +12V +12V |+12V +12V +12V +12V
+2.4V ov ov ov ov 0V | +12V  +12V  +12V +12V [+12V +12V +12V +12V
+3.4V ov ov ov OV +12V | +12V +12V +12V +12V |+12V +12V +12V +12V
+4.8V ov ov 0V +12V +12V | +12V +12V +12V +12V [+12V +12V +12V +12V
+7.0V ov 0OV +12V +12V +12V | +12V +12V +12V +12V (+12V +12V +12V +12V
+9.5V 0V | +12V +12V +12V +12V | +12V +12V +12V +12V [+12V +12V +12V +12V
+11.5V |+12V | +12V 412V +12V +12V | +12V +12V +12V +12V |+12V +12V +12V +12V

4

c. Remove ground from A18TP7 and disconnect power supply.

d. Connect FREQ REF INPUT from sweep oscillator and set FREQ RANGE (GHz) control to
AUTO.

e. Set the sweep oscillator to sweep over more than one octave band (Example 2GHz to 6 GHz)

Figure 8-13. 8410B Troubleshooting Procedures ( Sheet 4 of 5)
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Model 8410B/8411A

f. With Channel A of the oscilloscope connected to the 8620C SWEEP OUT, connect Channel
B to the test points designated in the timing diagram below. Set oscilloscope for a chopped
display and negative trigger slope. Check that the two triggers and the leading edges of each
pulse coincide (except HOLD ALLOW, which may remain high (+10V) for more than one

trigger).

NOTE

If an 86290A RF section is not used, the sequential break points at 6.2 GHz
and 12.4 GHz will not be present.

g. If Part II step f check indicates incorrect, the problem is in the A9 Automatic Control
Assembly or the control signals fed to it.

8411A VTO HARMONIC
NUMBER CHANGE

84108
RANGE CHANGE

x4GHzl
|

6.2GHz

|

18 GHz

+10V

12.4 GHz

RETRACE

i
i
I
Lo ! 8620A
~ 1 |
= +128V— b | SWEEP OUT
I I | |
I |
+10V ; i ! i
| ! l | ] | VIO LIMIT
ov . TRIGGER
! | Lo ! ! (ASTPT)
I I i ! | |
I I | } 1 i
: : Lo | : EXTERNAL
sV ——- ‘ — : ‘ TRIGGER
' [ ' (A9TPY)
1
o ! | Lo | | SMSEC |
+10V : *+.3 mSEC :
ov ___ﬂ_ﬂ_,_ﬂ : ﬂ ﬂ A/D CONVERT
: ; P ; i (AITP10)
| I 1 ! I )
| I | ! I |
| I I ! i I
: f v ‘ ' LOOP
+10V , INITIALIZE
ov U I_I lj ! U N (ASTP6)
. . - . 5m .
| | o T +0.4 mSEC |
1 ! ' ! f ' LOCK
+10V . DETECTION
o I I | | U (A9TP2)
| | | ! ' . 1.6 mSEC)
oV ! ! ! i =T 2 mSEC!
Lo L I | TP SWEEP
| \ (A9TP3)
1 1
' | HOLD
ALLOW
(A9TPS5)

_____Iﬁ.
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BIAS CENTER ADJUST, R3
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8-28 Figure 8-16. Models 8410B/8411A Interface Test Points (2 of 2)
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Figure 8-16. Models 8410B/8411A Interface Test Points (1 of 2)
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Figure 8-15. Model 8410B Test Points (2 of 2)
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Figure 8-15. Model 8410B Test Points (1 of 2)
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REQ. : 2008 GAIN 278KHz FREO. :
: CONTROL LOOP CONVERTER Q [PHASE_VERNIER :
: ‘| 0-90°PHASE OFFSET .
: 20.278 20.278 Q .
FIRST . IF SECOND +PHASE
: MH MH 278kH .
MIXER - “s! AMPLIFIER sl MIXER | A16 z 5 REFERENCE
AGC N
: *'REF CHAN,
. ;.'.__OP_TE’LJ_T_J
Y] s PHASE _AND :
. AMPLITUDE .
B OFFSET :
F-TUNING,” 20 MHz :
A e ﬁ?g . OSCILLATOR :
JILLATOR '-. A13 + PHASE SIGNAL
. y FOR MODEL
. 278kHz %+ 8412A,8413A
% ¢ PLUG-IN
- ... REF : Fomm == 4
: . TEST CHAN)
J : Y “Level | ouTeUT |
t 248 0-69dB EA%ZI‘-\'TUDE
. AMPL OFFSET AMPL OFFSET oSt L
: AGC +FOR MODEL
FIRST . IF SECOND R1 A2 A3 «8413A PLUG-IN
MIXER —5577aT*| AMPLIFIER fee » MIXER A11 /g/’ s 2/ - 3/ ;
A2, AS : M2 P/O A12 M 2 P/IO A12 *PHASE -
: , , - *AMPLITUDE
. / / / SIGNAL FOR
: , / / IMODEL 8414A
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o {CONTROL |

Figure 8-14. Basic Block Diagram
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Model 8410B/8411A

cwoes S8411A
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Detail Block Diagram
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EQUIPMENT
SETUP

1. Connect equipment
as shown in test setup
in Figure 8-12 (3 of 3).
Do not install plug-in
display in 8410B.

2. Connect thermistor
mount to power splitter
output. Adjust signal
source for —10 dBm
power meter indica-
tion.

3. Disconnect thermis-
tor mount. Reconnect
power splitter to
8411A.

3410B POWER
SUPPLY TEST

Conpect digital voltmeterT
(DVM) to A1GAITP2 Indicad
tion should be -20.0 Vdc
+0.025Vdc, If not, adjust
to - 20.0 vdc with
8410B-A10A1R22.

\

YES

Connect DVM to 8410B-
A10AITP1. Indication

NO

NGO

should be +20,0 Vdc
+0.025 Vde. If not, adjust
to +20.0 Vdc with A10A1R9

YES

—_—

Connect DVM to A10A1TP3,

NO

indication should be
-11.0 Vde +0.5 Vde.

YES

CW MODE
OPERATION

Remove 8410B-A8, Ground
8410B-A7TP1. Connect
DVM to 8410B-A7TTP6,
Adjust 84 |OB SWEEP
STABILITY control through
its range. DVM should in-
dicate range of approxi-
mately +9.0 to +10.5

Vdc (Voltage range de-
pends on setting of

ATRI10).
'Yes

Connect oscilloscope to
8410B-A14TP4. Adjust
SWEEP STABILITY
control for maximum
waveform amplitude at
oscilloscope. Amplitude
should be 30 to 45 mV P-P.

YES

NO

+ 20 volt supply defective,
or + 20 volt bus overloaded.
Go to Figure 8-58.

+20 volt supply defective,
or +20 volt bus overloaded.
Go to Figure 8-58.

-11 Volt supply defective.
Go to Figure 8-60.

]

8410B defective, Trouble-

shoot 8410B using proce-
dures in Figure 8-21.

NO

8411A Defective,
Troubleshoot 8411A
using procedures in
Figure 8-24,

SwW
OP

Connect Oscilloscope to
8410B-A12TP4. Adjust
SWEEP STABILITY
control for maximum
waveform amplitude at
oscilloscope. Amplitude
should be 25 to 45 mV P-P,

YES

Remove ground from
8410B-ATTP1. Reinstall
8410B-A8. Set SWEEP
STABILITY control to
CW position, Install
8412A plug-in in
8410B. Set 8412A
MODE switch to

AMPL. Check for
phase-lock by ad-
justing 84108 AMPLI-
TUDE VERNIER
control. Indication

on 8412A should

be magnitude change

of approximately

2 dB.

L

YES
EPT MODE

ERATION

Set signal source

to sweep octave
band. Adjust SWEEP
STABILITY for best
phase lock across
band. Readout
indicates phase

lock across octave
band as shown below.

8412A

YES

8410B/8411A interface
operating correctly; if
trouble is still present
troubleshoot 84 10B using

procedures in Figure 8-21.

NO

8411A defective.
Troubleshoot 8411A
using procedures in
Figure 8-24.

NO

J

——»

8410B defective.
Troubleshoot 8410B
using procedures in
Figure 8-20.

Set signal source

for CW mode. Set
8410B SWEEP
STABILITY control
to CW position.
Check 8412A plug-
in for phase lock.
Check for normal
waveform at 8410B-
A6TP2.

20.278 MHz

AVAVAY

.8V

=
I

YES

|

Check for normal wave-
form at 84 10B-A5TP2.

20. 278 MHz
A
rlur\y[\J Lo
T
YES

)

Reduce signal source RF
signal to 10 mV P-P at
A14TP4. Signal at 8410B-
A5TP2 should be greater
than 1.5 volts P-P,

YES

Remove 8411A cable from
8410B-J1 input. Check for
zero 50 mV at 8410B-
AS5TP1 and ASTP3.

LYES

NO

NO

[=gitts |

-~

Figure ¢



icilloscope to
TP4. Adjust
ABILITY
maximum
implitude at

ie. Amplitude
5to 45 mV P-P,

YES

ound from
'P1. Reinstall
Set SWEEP
{ control to
n. Install
-in in

8412A

ch to

ck for

yy ad-
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NIER
ication
hould

fe change
1ately

YES

al source
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.djust SWEEP
_ITY for best
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.eadout

:s phase

ross octave
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YES

1A interface
rorrectly; if
still present
ot 84 10B using

s in Figure 8-21.

NO

NO

8411A defective.
Troubleshoot 8411A
using procedures in
Figure 8-24.

NO

[

8410B defective,
Troubleshoot 8410B
using procedures in
Figure 8-20.

Set signal source

for CW mode. Set
8410B SWEEP
STABILITY control
to CW position.
Check 8412A plug-
in for phase lock.
Check for normal
waveform at 8410B-
A6TP2.

20.278 MHz _L

AVAVAV] NS

I

YES

i

Check for normal wave-
form at 8410B-A5TP2.

20.278 MHz
i
YES ’

Reduce signal source RF W
signal to 10 mV P-P at
A14TP4. Signal at 8410B-

NO

NO

NO

Trouble in 8410B-A6. Go
to Figure 8-52.

Trouble in8410B-A4. Go
to Figure 8-49.

A5TP2 should be greater
than 1.5 volts P-P.

YES

Remove 8411A cable from
8410B-J1 input. Check for
zero + 50 mV at 8410B-
A5TP1 and A5TP3.

NO

[YES

Trouble in 8410B-A4. Go
to Figure 8-49.

Trouble in 8410B-A5. Go
to Figure 8-52.

|

If poor phase-lock across
octave band is indicated,
check 8410B-A7 and A8 as
directed in Figure 8-55. If
these check OK, trouble is
in 8411A. Go to Figure 8-24,

Figure 8-19. Model 8410B/8411A Interface Troubleshooting



Service Model 8410B/8411A

J4 J18 J5 J15 C3

3
2

Tt

~20V ADJ
A10AIR22
C1 +20V ADJ
A10A1R9

e

J13/W7P1

A10A1

AB\

A5

TOP VIEW

Figure 8-20. Model 84108 Test Points (1 of 2)
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Model 8410B/8411A

1 Al4
A12

J10/W4P1
Alt

A15
J12/W2P2
" J9/W9P1

3
J11/W5P1

4 4
J6/W2P1

J8/W3P1

JIW1P1
W W6J1/W10P1

A2

BOTTOM VIEW

Figure 8-20. Model 8410B Test Points( 2 of 2)



From 8410B/8411A inter-
face test, Figure 8-19.

SET UP TEST
CONDITIONS

1. Using the test setup NOTE T
in Figure 8-12 (3 of 3), This procedure does
set input RF power to not require instal-
8411A (—10 dBm at lation of a read-
TEST, —30 dBm at out plug-in in the
REF). 8410B.

2, Set 8410A FREQ L
RANGE to signal source .

frequency, SWEEP
STABILITY to CW
detent, TEST CHANNEL
GAIN to 69 dB, and
AMPL VERNIER .
control maximum clock- L
wise.

PHASE-LOCK AND
SEARCH CIRCUIT

Disconnect 84114 cable Check for normal wave- -
from 8410B-J1 input. form at A8TP3.
Connect oscilloscope to NO NO Check for zero : 50 mVDC | NO Trouble in A5. Go to REFE
ATTPS, sawtooth search 500 Hz at ASTP1, Figure 8-52. CHAN
waveform should be present.| AMPI

500 Hz /\/\/\/ >4V YES ) AND |
AN o F y ﬁ
‘YES Trouble in A8. Go to

Reconnect 8411A cable tow

Note Figure 855
: 8410A-J1 INPUT. Re-
iﬁg:z’:g{:ﬁ:ﬁ :Inzd Trouble is in DC amplifier move A8. Ground ATTPI.
the highest frequency of A7, Go to Figure 8-55. Connect oscilloscope to
ranges. A4TP1. Adjust 84108 NO Trouble in A4. Go to
Amplitude depends on SWEEP STABILITY con- Figure 8-49.
! trol for maximum ampli-
freq. range switch P
setting tude waveform on
. Check for normal wave- oscilloscope.
form at A6TP2.
}YES 20. 278 MHz NO Trouble in 46. Go to 20.278 Mz J
. Figure 8-52.
Reconnect 8411A cable m 2.8V T
to 8410B .J1 input. Saw- NO T
tooth waveform at ATTP6 YES
should disappear (indi- ]
cating phase-lock). YES
Install A8 and remove
YES ground from A7TP1. Re-
Disconnect 8411A cable move A5. Apply -500 mV
from 8410B-J1 input, NO 1. Trouble could be in DC to ABTP1. Connect
Check for zero + 50 mVDC A5. Go to Figure 3-68. Oscilloscope to ASTP3,
at ASTP1. 2. Trouble could be If search waveform is
A7Q3 short present, trouble is in A8,
YES F.l?urehg_;;' Go to (Go to Figure 8-55.) If no
search waveform is pres-

ent, Ab is defective,
(Go to Figure 8-52.)




LOCK-MODE

SWITCH Adjust signal source RF Remo
- INO Check for approximately |NO Trouble in A8. Go to power for 100 mV NO at Al4
Remove A5. With exter- +19 Vdc at ASTP2 Figure 8-55. +5 mV P-P at A14TP4. ) 220 m'
nal DC power supply, (If unable to obtain
apply + 500 mvDC to YES 100 mV signal, set
A8TPI1 and apply signal source to max- ' Trou
-300 mVDC to ATTPI, imum power level.) Figuw
DC voltage at ATTP3 Trouble in A7. Go to Waveform at A14TP1 &
should be zero. Figure 8-55 should be 220 mV

J
YES +30 mV P-P. ]
‘YES

Reduce voltage at ASTP1 ]

to zero Vdc. DC voltage |NO | Check for approximately NO Trouble in A8. Go to ;ihi(e::r[?;agzlnfntgll-‘wézlﬁrm ,
ag;?,"f,%sm“‘d be +9 Vde at ABTP2. Figure 8-55 OUTPUT J3. (No readout |NO Trou
7300 m¥De. ] YES plug-in installed in 8410B.) Figu
YES 278 KHz
2TO
Trouble in A7. Go to 2.6V
Reinstall A5 and discon- Figure 8-55 -
nect external power -
supplies from 8410B. TEST CHANNEL
YES MIXER &
AMPLIFIER
REFERENCE
CHANNEL MIXER Check for normal wave-
AMPLIFIER form at A12TP1.
AND AGC 278 KHz
Connect oscilloscope to Check for normal 190 to 250
Al4TP4. Decrease sig- waveform at A13TPL. mV P-P Trou

nal source power until F Figu:
waveform is 10 mV P-p. NG 20 MHz NO Trouble in A13. Go to a —
) ' YES

Remove Al15. Waveform Figure 8-40

at A14TP1 should be rUUU’U 1.8V = v _
22 mV +3 mV P-P. ecrease signal source

_'F at rzroa. Output - [NOwl Trou
5 al . utput al 5
Trouble in Ad. Go to YES YES AL2TP1 should be 220 mV Figu
Figure 8-49. +30 mV P-P
! ’ YES
Trouble in Al4. Go to
Figure 8-34 Adjust signal source
power for 100 mV P-P at
A12TP4, (If unable to
Reinstall A15, Wave- _ obtain 100 mV signal,
form at A14TP1 should NO Set external DC power set signal source to max-
be 220 mV +30 mV P-P. supply to zero VDC. Con- imum power level.) NO Trou
YES nect positive lead to Check for normal wave- Figu:
A15TP4 and negative lead Ing Trouble in Al4. Go to form at ATITE3.
to ground. Increase power Figure 8-34
supply voltage to +1.0 278 KHz Ty
Vdc. Waveform at Tov
A14TP1 should increase e
to greater than 220 L .
mV 130 mV P-P. YES
YES

Trouble in A15. Go to
Figure 8-43




Adjust signal source RF
power for 100 mV

5 mV P-P at A14TP4.
(1f unable to obtain
100 mV signal, set
signal source to max-
imum power level.)
Waveform at A14TP1
should be 220 mV

130 mV P-P.

NO

Remove Al5. Waveform
at A14TP1 should be
220 mV +30 mV P-P,

NO

¥y YES

F Trouble in Alb. Go to

Figure 8-43

‘YESv

Check for normal waveformw

at rear-panel REF CHAN
OUTPUT J3. (No readout

plug-in installed in 8410B,)

278 KHz J

YUUL

LY

TO
6V

A

Trouble in A16. Go to
Figure 8-37

TEST CHANNEL
MIXER &
AMPLIFIER

Check for normal wave-
form at A12TP1,

278 KHz

rU'U"lﬂ 190 to 250
mV P_P
N

-

Check for normal
waveform at A12TP2,

20 MHz

i
>1.8V
YUY

NO

Trouble in Al4. Go to
Figure 8-34

YES

\

Trouble in A12. Go to
Figure 8-34

’ YES

Decrease signal source
RF power for 10 mV P-P
at A12TP4. Output at

NO
A12TP1 should be 220 mV

+30 mV P-P.

Trouble in Al12. Go to
Figure 8-34

’ YES

Adjust signal source
power for 100 mV P-P at
A12TP4. (If unable to
obtain 100 mV signal,
set signal source to max-
imum power level.)
Check for normal wave-
form at A11TP3.

278 KHz _L

e | -

NO

Trouble in All, Go to
Figure 8-46

Trouble in A13. Go to
Figure 8-40

Service

YES

Check for normal wave-
form at rear panel TEST |NO_{Trouble in AMPL VER-
CHAN OUTPUT, J4. NIER R1 or TEST CHANNEL{
278 kHz GAIN attenuators A2 or A3,
¥
9V
'YES
Connect VTVM between J2- INO Trouble in Transformer
20 and J2-21. Indication T1.
should be 175 VAC :10 VAC.

B4IOB checkout complete. I

Figure 8-21. Model 84108 Troubleshooting
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ATTP1

TOP VIEW

A8

Figure 8-22. Test Points for 8411A Troubleshooting (1 of 2)
(Shows 8410B TP’s)




A12TP4

BOTTOM VIEW

A14TP4

Figure 8-22. Test Points for 8411A Troubleshooting (2 of 2)

(Shows 8410B TP’s)




From 8410B/8411A inter-
face test, Figure 8-19.

CW MODE

Using the test setup in Fig-
ure 8-12 (3 of 3), check CW
input RF power to 8411A
(=10 dBm at TEST and
-30 dBm at REF).

Set 8410BFREQ RANGE
to signal source freq.,
and TEST CHANNEL
GAIN to 69 dB.

Remove 8410B-A8. Ground
ATTP1. Connect the two
vertical inputs of dual
trace Oscilloscope to
Al12TP4 and A14TP4.
Adjust SWEEP STABILITY
control for maximum
amplitude on oscilloscope.
Both waveforms should be
25 to 45 mV P-P,

YES

SWEPT MODE

Reinstall 8410B-A8 and
remove ground from
8410B-A7TP1. [Install
8412A in 8410B. (Set
8412A MODE switch to
AMPL. Set signal source
to sweep octave band.
Adjust 8410B SWEEP
STABILITY control for
best phase-lock across
band. Readout indicates
phase-lock over entire
band, and smooth trace as
shown.

8412A

—

NO

L—— —@iis incorrect, trouble

NO

—

1. I both waveforms are
incorrect, trouble prob-
ably is step generator or
drive to the step genera-
tor. Go to Figure 8-24.

2. If only one waveform

probably is in stripline,
sampler, or preamplifier
in affected channel. Go to
Figure 8-28 and check
reamplifier., I preampli
ier checks correctly, go
o Figure 8-24 and check
sampler and stripline.

IDENTIFY TROUBLE FROM
ONE OF THE FOLLOWING
WAVEFORMS:

8412A

TROUBLE AND CORREC-
TIVE PROCEDURE

Phase-lock loop gain too
low. Go to 8411A-A6
shaping amplifier adjust-
ment, Paragraph 5-21.

Phase-lock loop gain too
high. Go to 8411A-A6
shaping amplifier adjust-
ment, Paragraph 5-21.

Insufficient frequency
response at high or low
frequency.

1. If the amplitude of the
trace changes on the low-
frequency end when the
SWEEP STABILITY con-
trol is adjusted, trouble
is incorrect drive pulse
from the stripline to the
sampler. Go to Figure 8-24
and troubleshoot strip-
line, step generator,
power amplifier and VTO.

2. If SWEEP STABILITY
control does not affect
waveform, trouble is in
one of the samplers.
Check sampler,

Figure 8-24.

Figure 8-23. Model




8411A POWER AMP A3, STRIPLINE, AND SAMPLERS A1 AND A2

NOTE

Because of the frequencies present, complete trouble
isolation in the power amplifier, stripline, samplers,
and VTO circuits is not possible without the aid of a
spectrum analyzer. If a spectrum analyzer is not
available, some trouble isolation can be done with
common test equipment. (See Figure 8-25).

1

Connect equipment and setup test conditions described
in Figure 8-12. Remove 8410B-AS8 circuit board and
connect ground jumper to 8410B-A7TP1. Connect
dual-trace oscilloscope to A12TP4 and A14TP4 and ad-
just 8410B SWEEP STABILITY control for maximum
amplitude on oscilloscope. Waveforms should be
normal.

1. If waveform is not present at both A12TP4 and
A14TP4, trouble is probably in the common stripline,
step generator, power amplifier, or VTO.

2. If only one of the waveforms is missing or is not
correct, trouble is probably in the associated stripline,
sampler, or preamplifier circuit for the channel. Go to
Figure 8-28 and check preamplifier, then proceed.

ONE
WAVE -
FORM
BAD

BOTH
WAVE -
FORMS

A. STEP GENERATOR

1. Check waveform at Stripline TP1, using spectrum
analyzer and 10:1 oscilloscope probe. (See display A.)
If waveform is correct or missing, check power ampli-
fier A3. If step generator circuit is not operating, wave-
form will be similar to display B. If trouble is in solder
connection between power amplifier and stripline,
probe contact may cause circuit to operate. Resolder
connection.

2. Check resistance from stripline assembly TP1 to
ground. Resistance should be 20 ohms. If resistance is
approximately 8 ohms, stripline capacitor C1 is probably
shorted. If resistance is infinite, tighten nylon screw
shown in Figure 6-4, item 2.

3. If unable to obtain correct waveform, and resis-
tance from TP1 to ground is 20 ohms, replace step
generator CR1.

DISPLAY A, STRIPLINE TP1, STEP
GENERATOR OPERATING NORMALLY

il

Normal frequency spectrum
shows high-order harmonics
present.

DISPLAY B, STRIPLINE TP1, STEP
GENERATOR NOT OPERATING

Frequency spectrum of
abnormal pulse lacks high
order harmonics.
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n at Stripline TP1, using spectrum
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't or missing, check power ampli-
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CORRECT
WAVEFORM
OR NO WAVE-
FORM AT
STRIPLINE TPt
>

B. POWER AMPLIFIER A3

1. Check waveform at A3TP9, using sampling oscillo-
scope with 100:1 probe and blocking capacitor, or spectrum
analyzer and 10:1 probe. (SEE DISPLAY.) If waveform is
incorrect, troubleshoot VTO assembly A7 with procedure
of Figure 8-31.

2. Check waveform at A3TP7. (See Display.) If wave-
form is incorrect, troubleshoot A3Q1 circuit.

3. Check dc voltage at A3TP7. If voltage is incorrect,
adjust A6R14 to obtain correct voltage. If adjustment of
A6R14 is necessary, alignment procedure in Paragraph
5-20 must be performed after troubleshooting the circuit.
circuit.

4. Check dc voltage at A3TP3 and A3TP6. If dc voltage
is not +10% of the correct value, troubleshoot associated
circuit.

5. Check dc voltage at A3TP1, A3TP2, A3TP4 and A3TP5.
If dc voltage is not +10% of the correct value, troubleshoot
associated circuit.

8411A-A3TP7 AND A3TP9

C. STRIPLINE

Before tro
trouble by
cover and

Do not mov
probing str

Remove mixer ¢
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C. STRIPLINE
NOTE

Before troubleshooting stripline, try to clear
trouble by tightening all screws on stripline top
cover and on the two mixer coax clamps.

CAUTION

Do not move mixer coax center conductor when
probing stripline or conductor may break.

Remove mixer coax clamp (Figure 6-5, Item 6) on
malfunctioning channel and check waveform at stripline
TP2 or TP3. (See display)

a. If waveform is correct, trouble is in either the sampler
or the preamplifier of defective channel, Proceed to
step D.

b. If waveform is incorrect, trouble 18 1n stripline or
sampler. A short in the sampler drive coax may give
the same indication as a short at the end of the strip-
line. Check sampler drive coax, step D-6.

STRIPLINE TP2 AND TP3 STEP
GENERATOR OPERATING NORMALLY

Frequency spectrum shows
high-order harmonics present.

CORRECT
WAVEFORM
AT STRIPLINE
TP2 AND TP3

D. SAMPLER Al AND A2

1. Check for open RF input conne
from APC-7 inner conductor to outer
not, replace sampler.

2. Remove input signal and connec
to 8411A APC-7 RF input connector,
biasing or defective diodes, the drive s
cancel in the sampler cavity and a sigr
The signal amplitude will depend upo
A and B.)

3. Adjust A4R3 or A5R3, as apprc
(Display A). If a maximum is obtaine:
in A4 or A5 are working normally. Pr
obtained, trouble is either shorted or
supply in A4 or A5, Proceed to Step ¢

4. Check bias supply with dc voltn
appropriate, to midposition, and set /
wise. Remove both clip-on leads from
of each lead. If the voltages are appro
in polarity, the bias network is operat
Replace sampler.

5. To check for open drive coax, n
TP3 to ground. Be sure center conduc
with stripline when taking resistance 1
zero ohms. If resistance is about 40 o
sampler.

6. To check for shorted drive coax
sampler diodes. Connect spectrum an
one at a time. Normal indication is a |
suspected sampler is much lower in ar
coax is probably shorted. The short ¢
plane of the stripline. Gently move th
its position in the hole through the st
remove the short, remove the end-sec
line and drive coax visually. Reinstall
for short. If the indication is still the:
sampler.

DISPLAY A.8411A APC-7 RF INPUT

CONNECTOR SAMPLING DIODE
CONDUCTION BALANCED.

(MAAE

Tops of all harmonics close to same am-
plitude when A4R3 or A5R3 adjusted
correctly.

Figure 8-24. 8411A4-A
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Service

D. SAMPLER Al AND A2

1. Check for open RF input connector or 50 ohm load as follows. Resistance
from APC-7 inner conductor to outer conductor should be 50 ohms 5 ohms. If
not, replace sampler.

2. Remove input signal and connect spectrum analyzer (with no divider probe)
to 8411 A APC-7 RF input connector. If any unbalance exists due to abnormal
biasing or defective diodes, the drive signals from the step generator will not
cancel in the sampler cavity and a signal will be present at the input connector.
The signal amplitude will depend upon the amount of unbalance. (See display
A and B))

3. Adjust A4R3 or A5R3, as appropriate, for harmonics at same amplitude
(Display A). If a maximum is obtained, the sampler diodes and the bias supply
in A4 or Ab are working normally. Proceed to Step 5. If a maximum cannot be
obtained, trouble is either shorted or open sampler diodes, or defective bias
supply in A4 or A5. Proceed to Step 4.

4. Check bias supply with dc voltmeter as follows. Set A4R3 or A5R3, as
appropriate, to midposition, and set A4R5 or A5R5 maximum counterclock-
wise. Remove both clip-on leads from the sampler. Measure dc voltage at end
of each lead. If the voltages are approximately equal in magnitude and opposite
in polarity, the bias network is operating properly, and the sampler is faulty.
Replace sampler.

5. To check for open drive coax, measure resistance from Stripline TP2 or
TP3 to ground. Be sure center conductor of drive coax is making contact
with stripline when taking resistance measurement. Resistance should be
zero ohms. If resistance is about 40 ohms, the drive coax is open. Replace
sampler.

6. To check for shorted drive coax, disconnect all four clip-on leads to
sampler diodes. Connect spectrum analyzer to the APC-7 RF input connectors
one at a time. Normal indication is a low amplitude signal. If the signal at the
suspected sampler is much lower in amplitude than the other signal, the drive
coax is probably shorted. The short could be inside the sampler or at the ground
plane of the stripline. Gently move the drive coax center conductor to relocate
its position in the hole through the stripline. If moving the drive coax does not
remove the short, remove the end-section of stripline and examine the strip-
line and drive coax visually. Reinstall the end-section of stripline and recheck
for short. If the indication is still the same (short still present), replace the
sampler.

DISPLAY A.8411A APC-7 RF INPUT
CONNECTOR SAMPLING DIODE
CONDUCTION BALANCED.

DISPLAY B.8411A APC-7 RFINPUT
CONNECTOR SAMPLING DIODE
CONDUCTION UNBALANCED.

(AR

Tops of all harmonics close to same am-
plitude when A4R3 or A5R3 adjusted
correctly.

MY

A4R3 or A5R3 not adjusted correctly or
sampler diode shorted or open. Odd-num
ber harmonics high in amplitude and even-
number harmonics low in amplitude. All
should be the same.

Figure 8-24. 8411A-A1, A2, A3, and Stripline Troubleshooting
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Service

Model 8410B/8411A

8411A STRIPLINE, SAMPLERS A1 AND A2, AND POWER AMPLIFIER A3,
CIRCUIT DESCRIPTION

STRIPLINE AND SAMPLERS

Sampler diodes A1CR1, AICR2, A2CRI, and
A2CR2 are reverse-biased by a dc voltage from
preamplifiers A4 and A5. A harmonic-rich local
oscillator signal from step generator CRI1 is ap-
plied to the diode mixers in the sampler. Har-
monics of the local oscillator mix with the RF in-
put signal, producing an IF signal at A4 and AS.
When the system is phase-locked, a harmonic of
the local oscillator (VTO) is 20.278 MHz above the
RF input signal, giving a difference IF of 20.278
MHz.

POWER AMPLIFIER

The local oscillator signal from the VTO (62 to 154
MH?z) is applied to power amplifier A3Q1—A3Q7.
This high amplitude signal from the power
amplifier is applied across step generator CRI.
During the positive-going half cycle of the signal,
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step-recovery diode CR1 conducts. As the signal
starts in the negative direction, CR1 continues to
conduct because of the stored charge in the diode.
When the stored charge is depleted, conduction
through the diode abruptly ceases, producing a
fast-rise-time pulse at C1. This pulse, rich in har-
monic content, is applied to the sampling diodes in
Al and A2.

DRIVER

The base bias of A3Ql is adjusted by BIAS AD-
JUST potentiometer A6R14. This adjustment sets
the dc voltage at A3QI collector, which forward-
biases the bases of A3Q2 and A3Q5. Forward bias
at A3Q2 and A3QS5 determines the operating point
and, thus, the gain of the amplifiers. This controls
the peak-to-peak amplitude of the signal applied
to the step generator and thus, controls the
amplitude of the signal applied to samplers Al and
A2,



8411A POWER AMPLIFIER A3, STRIPLINE, AND SAMPLERS A1 AND A2

ALTERNATE PROCEDURE USING COMMON TEST EQUIPMENT

iOTE
not available, use this pro-

equipment. This procedure
1 of all circuits.

IOTE

~output is incorrect, check
defective channel first as
8, before performing this

1 stripline TP1 to ground. Re-
If resistance is approximately

Z1 is probably shorted. If re-

iylon screw shown in Figure

connection between power am-
:ontact may cause circuit to
1 correct indication. Resolder

’

'TPT. ¥ incorrect, adjust
age.

JTE

rform adjustment procedure

ITP3 and A3TP6. If dc voltage
alue troubleshoot associated

)TP1, A3TP2, A3TP4, and
+10% of the correct value,
wuit,

D. SAMPLERS Al AND A2

1. With power off, check for open circuit at RF input
connector or 50-ohm load. Resistance from APC-7
connector inner conductor to outer conductor should be
50 ohms + 5 ohms. If not, replace sampler.

2. Connect 8411A to 8410B and apply power. Adjust
R3 (BIAS CENTERING ADJUST) to approximately mid-
position.

3. Adjust R5 (BIAS ADJUST) fully counterclockwise to
bias off sampler.

4. Remove both clip-on leads from the sampler. Meas-
ure dc voltage at the end of each lead. If the voltages are
approximately equal in magnitude and opposite in polarity,
the bias network is operating properly.

5. To check for a shorted sampler diode, attach dc
voltmeter probe to the end of the clip-on lead, note the
magnitude of voltage and make contact with ithe sampler
terminal. If the voltage decreases more than 10%, diode
is shorted. Replace sampler.

6. To check for open diode, connect both clip-on leads
to sampler. Turn R5 fully clockwise. Connect oscilloscope
to either A12TP4 or A14TP4 (whichever channel is being
tested). Disconnect one sampler clip-on lead at a time, If
the good diode is disconnected and the other diode is open,
no signal will be present on the oscilloscope, I the other
diode is good, the oscilloscope amplitude will be at least
50% of the original amplitude with both leads connected.

CAUTION

Do not move mixer coax center conductor when
connecting probe to stripline. Conductor may
break.

7. Turn off power, Measure resistance from stripline
TP2 or TP3 to ground. Be sure center conductor of drive
coax is making contact with stripline when taking resistance
measurements. Resistance should be zero. If resistance is
40 ohms, the drive coax is open. Replace sampler.

le by tightening all screws on
the two mixer coax clamps.

Figure 8-25. 84114-A1, A2, A3 and Stripline Troubleshooting Using Common Test Equipment




8411A POWER AMPLIFIER A3, STRIPLINE, AND SAMPLERS A1 AND A2
ALTERNATE PROCEDURE USING COMMON TEST EQUIPMENT

NOTE

If a spectrum analyzer is not available, use this pro-
cedure and standard test equipment. This procedure
does not check operation of all circuits.

NOTE

If only one preamplifier output is incorrect, check
the preamplifier in the defective channel first as
instructed in Figure 8-28, before performing this
procedure.

A. STEP GENERATOR

1. Check resistance from stripline TP1 to ground. Re-
sistance should be 20 ohms. If resistance is approximately
8 ohms, stripline capacitor C1 is probably shorted. If re-
sistance is infinite, tighten nylon screw shown in Figure
6-5, Item 2.

2. If trouble is in solder connection between power am-
plifier and stripline, probe contact may cause circuit to
momentarily connect, giving correct indication. Resolder

connection,

B. POWER AMPLIFIER A3

1. Check dc voltage at A3TP7. If incorrect, adjust
A6R14 to obtain correct voltage.

NOTE
If A6R14 is adjusted, perform adjustment procedure
in Paragraph 5-20.
2. Check dc voltage at A3TP3 and A3TP6. If dc voltage
is not £10% of the correct value troubleshoot associated
circuit.

3. Check dc voltage at A3TP1, A3TP2, A3TP4, and
A3TP5. If dc voltage is not +10% of the correct value,
troubleshoot associated circuit.

D. SAMPLERS Al AN

1. With power off, c
connector or 50-ohm lg¢
connector inner conduc
50 ohms + 5 ohms. If n

2. Connect 8411A to
R3 (BIAS CENTERING
position.

3. Adjust R5 (BIAS /
bias off sampler.

4. Remove both clip-
ure dc voltage at the en
approximately equal in
the bias network is ope:

5. To check for a sh
voltmeter probe to the ¢
magnitude of voltage an
terminal. K the voltage
is shorted. Replace sar

6. To check for open
to sampler, Turn R5 fu
to either A12TP4 or Al
tested). Disconnect one
the good diode is discor
no signal will be preser
diode is good, the oscil
50% of the original amp

|

Do not move mix
connecting probe
break.

7. Turn off power, N
TP2 or TP3 to ground.
coax is making contact
measurements. Resista
40 ohms, the drive coa>

C. STRIPLINE

1. Try to correct trouble by tightening all screws on
stripline top cover and on the two mixer coax clamps.

Figure 8-25. 8411A4-Al, A2, A3 and Stripline Troubleshootir



Service

Model 8410B/8411A

8411A PREAMPLIFIERS A4 AND A5

A4 SAMPLING DIODE BIAS SUPPLY

The sampling-diode bias supply produces a small
positive and a small negative dc voltage to reverse-
bias the sampling diodes in Al. Bias centering ad-
just A4R3 and bias level adjust A4RS allow bias
voltage adjustment of the diodes in sampler Al for
best sampling efficiency. This produces two equal-
amplitude signals at the input of A4 that are added
and applied to the bandpass filter A4L2, A4L3,
A4L5, A4C5 and A4C6 at the input of the refer-
ence-channel preamplifier. Circuit capacitance due
to the sampler and stray capacitance is shown
across A4L2, forming a resonant circuit at 20.278
MHz.

BANDPASS FILTER

The bandpass filter has a bandwidth of 20 MHz in
order to pass the required frequency range when
the phase-lock loop is searching for a lock frequen-
cy. However, it still prevents unwanted signals
from being passed on to the 8410B Network
Analyzer.

A4 28 dB AMPLIFIER

The reference IF amplifier amplifies the 20.278
MHz signal by 28 dB. Gain through A4Q3, A4Q4,
and A4QS5 is adjusted by the selection of the value
of A4R21. The approximate gain through the
three-transistor section is the ratio of A4R22 divid-
ed by A4R21. The gain of A4Ql and Q2 is ad-
justed by the selection of the value of A4R14.
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A5 SAMPLING BIAS SUPPLY

The sampling-diode bias supply produces a small
positive and a small negative dc voltage to reverse-
bias the sampling diodes in A2. Bias centering ad-
just ASR3 and bias level adjust ASRS allow bias
voltage adjustment of the diodes in sampler A2 for
best sampling efficiency. This produces two equal-
amplitude signals at the input of AS that are added
and applied to the bandpass filter at the input of
the test-channel preamplifier.

Variable capacitor ASC13 is used to balance the
test and reference channels for best isolation.

A5 BANDPASS FILTER

The bandpass filter composed of ASL1 and ASR7
also has the sampler and stray-capacitance shown
in dotted lines. This capacity together with ASL1
resonates at 20.278 MHz. This passes the IF fre-
quency and rejects unwanted signals from the test
channel.

A5 6 dB AMPLIFIER

The 6-dB test-channel preamplifier has only 10
MHz bandwidth compared to 20 MHz in the
reference channel. This gives a higher signal-to-
noise ratio for the small levels passed by the test
channel preamplifier. The gain of the amplifier
can be adjusted by ASR20 and A5R21.



8411A PREAMPLIFIER A4 AND A5

TROUBLESHOOTING

PRELIMINARY
CHECK

Check output of both pre-
amplifiers at 8411A-A4TP3
and 8411A-A5TP3 using
standard test setup des-
cribed in Figure 8-12, If
both outputs are incorrect,
trouble is in the common
stripline, step generator,
or drive to the step gener-
ator. Go to Figure 8-24, If
output is incorrect from
only one of the preampli-
fiers, the trouble is in the
associated strip line,
sampler, or preamplifier.
Check the preamplifier as
follows.

1

TEST PREAMP
A5 DEFECTIVE

REFERENCE
PREAMP A4
DEFECTIVE

Connect 20. 278 MHz signal
source to the 8411A TEST
channel APC-7 input con-
nector. Connect dual trace
oscilloscope to A5TP1 and
A5TP3. Adjust outputfrom
signal source for a signal
amplitude at A5TP1 of 1
division on the oscilloscope
set to the most sensitive
range. (Do not exceed

50 mW RF damage level at
APC-T7 connectors.) De-
termine voltage gain
through preamplifier.

Gain should be 2 or
greater,

GAIN OF
A5 OK

Preamplifier gain checks
OK. Check stripline and
Sampler A2 (Figure 8-25).

Connect 20, 278 MHz sig-
nal source to the 8411A
REFERENCE channel
APC-7T input connector,
Connect dual trace oscil-
loscope to A4TP3 and to
the base of A4Q3. Adjust
output of signal source for
a signal amplitude at base
of A4Q3 of 1 division on
the oscilloscope set to
most sensitive range,

(Do not exceed 50 mW RF
damage level at APC-17
connectors. ) Determine
voltage gain from base

of A4Q3 to A4TP3. Dis-
connect oscilloscope from
A4TP3 and connect it to
A4TPI1. Adjust signal
source output for a signal
amplitude of 1 division on
oscilloscope. (Do not ex-
ceed 50 mW RF damage
level at APC-7 connector.)
Determine voltage gain
through A4 by multiplying
together the gain of the
two sections measured.
Gain should be 25 or
greater,

F
* GAIN OF A4

A4 preamplifier gain OK.
Check stripline and
sampler Al (Figure 8-25).

GAIN OF A5
LESS THAN 2

GAIN OF A4
LESS THAN 25

Adjust ASR20 fully clock-
wise (maximum gain).

If preamplifier gain

is still low, check gain
through each stage to iso-
late trouble.

OK

Change the value of A4R21
to 75 ohms (maximum
gain). If preamplifier gain
is still low, check gain
through each stage to iso-
late trouble.

Figure 8-28. 8411A4-A4 and A5 Troubleshooting
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TOP VIEW

LEFT SIDE VIEW

RIGHT SIDE VIEW

Figure 8-26. 8411A4-A3 Parts Location
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Figure 8-29. §411A4-A4 and A5 Parts Location
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8411A SHAPING AMPLIFIER A6 AND VTO A7, CIRCUIT DESCRIPTION

VARIABLE GAIN AMPLIFIER

Variable gain amplifier A6Q1 converts the error-
voltage range produced by the 8410B phase-lock
section to the range required to tune the VTO in
the range of 65 to 155 MHz.

GAIN SHAPING NETWORK

The network composed of A6R1 through AG6RS8
and A6CRI1 through A6CR4 in the emitter circuit
of A6QI, shapes the output voltage characteristics
so that the VTO tunes linear with changing input
voltage to A6. This allows the voltage-tuned-
oscillator frequency to track with the RF input
signal at the 8411A, obtaining the most stable
phase-lock during swept-frequency operation.
AG6RG6 affects the high-frequency section, A6R7 af-
fects the mid-frequency section, and A6R8 affects
the low-frequency section. A6CR8 sets the upper
VTO frequency limit by clamping the maximum
negative tuning voltage to the voltage set at
A6R16.
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VOLTAGE-TUNED OSCILLATOR

The voltage-tuned oscillator (VTO), A7Q1 and
A7Q2 is a free-running multivibrator with a fre-
quency range of 65 to 155 MHz. The frequency of
the multi-vibrator is controlled by voltage-variable
capacitive diodes, A7CR1 and A7CR2. DC control
voltage from collector of A6Q1 is applied to the
junction of A7CR1 and A7CR2, providing voltage
control of the oscillator frequency. Increasing the
reverse bias applied to A7CR1 and A7CR2 reduces
the capacitance of the diodes, thus increasing the
frequency of the multivibrator.

With an input control voltage of approximately
+6.5 Vdc from the collector of A6Q1, A7RS is ad-
justed for an oscillator frequency of 65 MHz.
A7R3 is adjusted to clamp the upper-voltage limit
of the control-voltage line to a voltage (approx-
imately +6.5 Vdc) that limits the lowest frequency
of the VTO to 62 +1 MHz. The upper-frequency
VTO limit of 154 +1 MHz is controlled through
clamping diode A6GCR8 and A6R16.



JBLESHOOTING

If DVM indication is approximately -19 Vdec, suspect AGCR8
shorted or A6Q1 open. If DVM indication is out of tolerance
troubleshoot A6Q1 emitter circuit as follows:

(1) Mark location of A6R8 (BP1), A6R7 (BP2), and A6R6
(BP3). Adjust these controls to midrange, and A6R16
(VTO UPPER LIMIT) fully counterclockwise.

(2) Adjust A6R2 (BPL) for +11.2 V at A6TP3.

— (3) Adjust SWEEP STABILITY control fully counterclock-
wise (high VTO frequency) but not into CW detent position,
=1 NO (4) Monitor the dc voltage at A6TP2 and vary A6R6, A6R7
S and A6R8. If these controls do not vary the dc voltage
at A6TP2, check for an open potentiometer or associated
diode.
- (5) Set A6R6-A6RS to original position.
(6) Check adjustment of phase lock loop, Paragraph 5-21.
A
of
— If DVM indication is approximately +7 Vdc, suspect shorted
A6Ql. I DVM indication is out of tolerance, troubleshoot
. A6Q1 emitter circuit as follows:
T Adjust VTO UPPER LIMIT (1) Mark location of A6R8 (BP1), A6R7 (BP2), and A6R6
-1 no control clockwise until NO (BP3). Adjust these controls to midrange, and A6R16
- —— | DVM indicates -19 Vdc —_— (VTO UPPER LIMIT) fully counterclockwise.
+1 vde. (2) Adjust A6R2 (BPL) for +11.0 V at A6TP3.
J (3) Adjust SWEEP STABILITY control fully counterclock-
— YES wise (high VTO frequency) but not into CW detent position.
(4) Monitor the dc voltage at A6TP2 and vary A6R6, A6R7
I Treauenc tor indis ) and A6R8. If these controls do not vary the dc voltage
] q y counter indi at A6TP2, check for an open potentiometer or associated
cates 154 MHz +1 MHz diode.
— L‘;‘;“?ﬁf’;g]g‘i’:ﬁi"gﬂ'lf_ (5) Set AGR6-ABRS to original position.
A7 (’Ql or ATQ2 circuits, (6) Check adjustment of phase lock loop, Paragraph 5-21.

w

Figure 8-31. 8411A-A6 and A7 Troubleshooting




8411A SHAPING AMPLIFIER A6 AND 8411A VOLTAGE TUNED OSCILLATOR A7 TROUBLESHOOTING

Remove 8410B -A8 circuit
board. Ground 8410B-
ATTP1 with jumper. Con-
nect DVM to 8410B-
ATTP6. Connect frequency
counter to 8411A-A3TPT7.
Adjust SWEEP STABILITY
control fully clockwise.
Frequency counter should
indicate 63 MHz +1 MHz.

NO COUNTER
INDICATION

INCORRECT

YES

Connect +20 Vdc from ex-
ternal power supply to
8410B SWEEP REF input.
Adjust SWEEP STABILITY
control fully counterclock-
wise. Frequency counter
should indicate 155 MHz
+1 MHz.

YES

Check waveform at 8411A-
ATTP3 with spectrum
analyzer. Amplitude
should be normal.

YES

If original trouble was
poor lock in swept mode
perform adjustment pro-
cedure on phase lock loop,
Paragraph 5-21.

NO

NO

FREQUENCY
—

[Trouble isin VIO. Trace RF

spectrum analyzer with 10:1
divider probe.

signal through 8411A-AT7 using

Connect DVM to 8411A-
A6TP2. With SWEEP STA-
BILITY control fully clock-
wise DVM should indicate
+6 Vdc 1 Vde.

lYﬁ

Trouble is either VTO 8411AJ4
ATQ1-A7Q2 or adjustment of
low-frequency clamp ATR3.
Perform adjustment proce-
dure to reselect ATR3.

Connect DVM to 8411A-
A6TP2. With SWEEP STA-
BILITY control fully coun-
terclockwise DVM should
indicate =14 Vdc + 1 Vdc.

‘YES

Trouble is in 8411A-ATQ1 |

NO

NO

or A7Q2 circuit.

Check gain stage by stage
through 8411A-A7 board
using spectrum analyzer
with 10:1 probe.

If DVM indication
shorted or A6QI ¢
troubleshoot A6Q]
(1) Mark location
(BP3). Adjust
(VTO UPPER
(2) Adjust A6R2 (1
(3) Adjust SWEEP
wise (high VT(
(4) Monitor the dc
and A6RS8. If t
at A6TP2, chec
diode.
(5) Set ABR6-A6R
(6) Check adjustm

Adjust VTO UPPE
control clockwise
DVM indicates -19

+1 Vde.
‘ YES

If frequency counte
cates 154 MHz 11 ]
trouble is correcte
not, trouble is in 8¢
ATQ1 or ATQ2 circ
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Figure 8-32. 8411A-A6 and A7 Parts Location



A7 VTO ASSEMBLY (08411-6024

P/O_A6 SHAPING AMPLIFIER ASSEMBLY (08411-6001) 2 OF 2 4

/— GAIN SHAPING NETWORK —— |

RI
| +20v 19.6 .
! +20V ! + ‘
1 cé
6.8
:
17 #psreakpoint
/7 LIMIT (BPL) '
/
| R2$GY .
50 $
) _ ¥ BREAK POINT 3 !
[ T (B8P3} LOW FREQUENCY
+li.2v
$hay T oee \ /— CLAMPING ——
WIPI + < ' CIRCUIT
X ¢l Re _ @ BREAK POINT 2
@@@ I % Etn3 -~ reoy (BPD '

LOW FREQUENCY

CLAMP
ADJUST "

. @ 16.2 = Enfa‘
0.0 a1

' R22
>
@ R4:f 2000 |- c2 t \\ $ia7x
| Vo ‘.23 s ! @1.7 \
+10.06V \
12v <K)cm +0.05v? o, 1r.__f_.. : y
5000 Qs \ 3
385 )] | 1854-0071", _g‘,"s 2
:
BREAK POINT | i P 5K
: (8P1)
t 5003
wi | <
PanlS v VARIABLE
WP s GAIN AMPLIFIER bhe &
B I oz Ql : 5110 §
& pvgmil > 2N2904A :
1M1 | k_f | +9.4(65 MHz) TO % |
= +11.6(154 MHz) VDC !
\ H
Prase DTON L/ +5.92 1VDC (65 MHz) o L
CONTROL IN /; TO-1424 VDC (154 MHz) 71 |
84108 MAIN X e CR8 ' } b ‘.
FRAME i B0 b D) ;
W !
| Les |
—20v! <RIl (15133 M 0.0056
| $ 9090 .33l
| VTO UPPER g _——=" ca  sri2® ; *eqv -2V
t LINIT (vTo) ¥~ TZOOpF $90.9 W
at - l :
4l - t - -
¢és l SERIAL PREF|
Sri3 47
! $100
I. SEE Fi
CRS AND M!
| 2. VIEW W
CR6 . 100:1 D
<
-20v +20V 3. FOR Ut
| CR7
]
{ t -20v
nL
+20V
clo
0.001
-20v i o TO POWER

:I ~NCO ASSEMBLY
0.001



Y (08411-6024)

Service

VOLTAGE TUNED OSCILLATOR

l

I BUFFER AMPLIFIER

Q3

CURRENT ‘:MPLIFIER —_—
SEE NOTE 4

N\

e L ] p ¥ & - ——
+ 1
) ®
LOCAL OSCILLATOR
SIGNAL (62 -154MH2)
7 TO POWER AMPLIFIER
CR6
cs !
NCY 220
D
o..
<R?7
$a22  cs L ERI4 +13.7V
470pF ] > 3160
S Y 3 22
NCY I |
rR22 ¢z |
A 147K 4700F 2Re \Y RIS RIO D
v 2909 cs 909% 1960
\
\ 0.002 415 4y o
\ i) -—
\ 3 ca
\ lew SR4 0.002 o
X074, & $2i50 .
,‘.RIS < 4 T4
8 5K PR +i2.4vy 13 SEE NOTE 4
J4 rouust ~
rd
RS S o — Y Qi Q2 4 3
500$ 72 1854-0323 1854-0323 +7.1V I
¢l CR1 CR2 |
< R2 $RE6 *
R3 2 ;E»oo 0.1 +6.5v$ ) SR
%7 i/ SR9 SRi2
21960 21960
wipl
rd} ! i
..F » ‘,‘» | ,/ B \\ :E
| ao AN
» + | il S
l | L | 1 SEE
c7 | | NOTE3
CR5 I ' THIS
+$s.e [I]z7 | : | PAGE
1 |
~20V | | II\J
' % O— + 1
\ Y
== - = - - _— - _— N 7
SERIAL PREFIX: I905A DATE: MARCH 1979 /;
NOTES
7
I. SEE FIGURE 8-12 FOR GENERAL NOTES
AND MEASUREMENT CONDITIONS. REFERENCE DESIGNATIONS
2. VIEW WAVEFORMS WITH SAMPLING OSCILLOSCOPE, NO A6 A7 Wi
100:1 DIVIDER, AND ISOLATION CAPACITOR. PREFIX | ASSY | ASSY
3. FOR USE WITH AUTOMATIC NETWORK ANALYZER ONLY €9,10 | cI-5 Cl-16 | P1
. CRI-8 |CRI-3,58|
4, The settings for the spectrum analyzer are: wi LI Ql-4
Resolution Bandwidth - 3MHz wiPl Ql RI-18
21,2 Ri-1 -7
Reference Level - 10dBm 36]2 P/70O S8411A 'AS
Input Attenuation - 10dB A7CR4 NOT ASSIGNED 8411A-A7
Amplitude Scale - 10dB/Div
Sweep Time/Div - Auto
TO POWER AMPLIFIER Frequency - 1. 000GHz
ASSEMBLY A3 Frequency Span - 200 MHz/Div
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Service

Model 8410B/8411A

8410B TEST AND REFERENCE AGC AMPLIFIERS A12 AND A14,
CIRCUIT DESCRIPTION

REFERENCE CHANNEL 20.278 MHz IF
AMPLIFIER

The two series diodes, A14CRS5 and A14CRS6, act
as a variable resistance between A14Cl17 and
ground by-pass A14C20. Effective resistance
through the diodes is changed by changing the dc
current through the diodes. This is controlled by
the AGC signal, which is applied at the base of
Al14Q7. A positive AGC signal at A14Q7 base
causes A14Q7 to conduct, forward biasing diodes
Al14CR5 and A14CR6. This gives minimum im-
pedance through the series resonant bandpass cir-
cuit, A14C17 and A14L2 to ground, and therefore
produces maximum gain through feedback pair
Al4Q5—A14Q6. Minimum gain through
A14Q5—A14Q6 is produced by a zero-volt AGC
signal.

Al4Q5 and A14Q6 compose a feedback-pair
amplifier. A14R23 provides fixed feedback bet-
ween transistors. Gain of the A14Q5—A14Q6
stage is controlled by an RF bandpass circuit from
the emitter of A14Q6 through CRS5 and CR6 to
ground. The bandpass circuit is formed by A14L.2,
A14C17, A14CR5, A14CR6 and A14C20 con-
nected in series and is resonant at about 20.278
MHz.

REFERENCE CHANNEL 2ND MIXER

Differential amplifier A14Q1—A14Q2 produces
two equal amplitude, 20-MHz signals of opposite

840

polarity at the collector of each transistor. These
signals are coupled through A14C4 and A14CS5 to
the diode mixer.

Al4CR1—AI14CR4 is a balanced mixer. The 20-
MHz signal from differential amplifier A14Q1 and
A14Q2 mixes with the 20.278-MHz reference-
channel signal. The output signal at the junction of
A14CR3 and A14CR4 is the sum and difference of
the two mixing signals as well as the two original
signals. A14C6 bypasses the higher frequency
signals allowing the 278 KHz difference signal to
pass to the phase vernier circuit in A16.

Emitter follower A14Q3 is a buffer stage between
bandpass filter A14C10—A14L1 and diode mixer
Al4CR1-—A14CR4. Bandpass filter A14C10—
Al4L1 has a resonant frequency of about 20.278
MHz. Capacitor A14C10 has the distributed
capacitance of the cable to AlS5 across it, forming
a lump capacitance of about 50 pF.

A12 TEST AGC AMPLIFIER

A12 is identical to Al4 except for the 20.278-MHz
bandpass filter. Al4 has an AGC output coaxial
cable connected across the parallel resonant circuit
(A14C10 and A14L1), providing about 18 pF in
parallél with A14C10. A12 has no output cable at-
tached, therefore A12C10is 51 pF.



8410B TEST AND REFERENCE AGC AMPLIFIERS A12 AND A14 TROUBLESHOOTING

NOTES

1. The following proce-
dure may be used on Al2
or Al4,

2, The performance of
A12 and Al4 is identical,
therefore waveforms and
voltages in the defective
channel may be compared
with operating channel
using dual trace oscillo-
scope.

GREATER

Connect oscilloscope to
TP4. Adjust signal source
RF power for 10 mV p-p
waveform on oscilloscope.
Remove 8410B-A15 circuit
board. Connect oscillo-
scope to TP3. Indication
should be 20mV +10mV p-p.

THAN
30 mV p-p

LESS THAN
10 mV p-p

YES

Reinstall 8410B-A15 cir-
cuit board. Indication at
TP3 should increase to
greater than 0.2 V p-p.

NO

.

YES

Connect dual trace oscil-
loscope to TP3 and TP4.
Increase signal source RF
power for indication at
TP4 of 100 mV p-p. Indi-
cation at TP3 should not
change as power is in-
creased.

YES

Connect oscilloscope to
TP1. Indication should be

normal.
™

NO

NO

8410B-Al12 or -Al4
checks OK.

Figure 8-34. 8410B-A12 and A14 Troubleshooting

Trouble is in Q6 or Q7
circuits.

Trouble in Q3 through Q6
circuits. Trace 20.278 MHz
signal stage by stage.

Trouble is in Q6 or Q7
circuits.

Trouble is in Q6 or Q7
circuits.

Trouble is in Q1, Q2, or
CR1 through CR4 circuits.
Trace 20 MHz signal,
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Figure 8-35. 8410B-A12 and A 14 Parts Location
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Service
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Service

Model 8410B/8411A

8410B REFERENCE 278 kHz AMPLIFIER A16, CIRCUIT DESCRIPTION

AMPLIFIER/PHASE SHIFTER

A16Q1 forms an emitter follower with unity gain
through the stage.

A16Q2 and A16C2 form a variable phase-shift cir-
cuit. Phase shift from the stage input to output is
obtained by adding vectorily signals passing
through A16C2 and through A16Q2. Phase shift
and amplitude of the signal vector through A16C2
remains constant, while the amplitude of the signal
vector through A16Q2 is variable and is controlled
by the setting of PHASE VERNIER control R2.
With R2 set at maximum resistance, phase shift is
about +10 degrees. With R2 set at minimum
resistance, phase shift is about +110 degrees
through the stage.

842

Al16Q3 and A16Q4 form a feedback-pair
amplifier. The gain is approximately equal to the
value of A16R13 divided by A16R12. The value of
A16R13 is selected so that 200 mV peak to peak at
A16TP1 produces 2.0V +0.3V peak to peak at
A16TP3.

BANDPASS FILTER

A16C8, A16C9, A16C10, and Al6L1 form a
parallel-resonant circuit at 278 kHz. The value of
A16C10 is selected so that the center of resonance
occurs at 278 kHz. The bandwidth of the filter is
20 kHz.



8410B REFERENCE 278 KHZ AMPLIFIER A16, TROUBLESHOOTING

Connect oscilloscope to
A16TP2. Normal wave-
form should be present.

YES

Connect oscilloscope to
Al16TP3. Normal wave-
form should be present.

YES

Connect dual trace oscillo-
scope to A16TP1 and to
REF CHAN OUTPUT J3.
Adjust PHASE VERNIER
control through its range.
One of the two waveforms
should move horizontally
about 90 degrees of one
sine wave cycle.

YES

8410B-A16 checks OK.

NO

NO

NO

Trouble is in A16Q1,
A16Q2, or PHASE VER-
NIER R2 circuits.

Trouble is in either A16Q3
or A16Q4 circuit.

Trouble is PHASE VER-
NIER control R2 or phase
shift network A16C3 or
A16R9.

Figure 8-37. 8410B-A16 Troubleshooting



Model 8410B/8411A

A16

*FACTORY SELECTED VALUE.
PART MAY BE OMITTED.

Figure 8-38. 8410B-A16 Parts Location
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Figure 8-39. 8410B-A16 Schematic Diagram
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Service

Model 8410B/8411A

8410B 20 MHz OSCILLATOR A13, CIRCUIT DESCRIPTION

20 MHz OSCILLATOR AND 20 dB AMPLIFIER

Al13Q3 and AIl13Y1 form a 20-MHz crystal
oscillator circuit. The feedback loop is formed by
A13C7, A13C8, and A6Y1. A13C7 allows adjust-
ment of the oscillator frequency so that the dif-
ference frequency between the 20.278-MHz
oscillator and this 20-MHz oscillator is 278 kHz.

A13C12, A13CR1, and A13CR2, together with the
associated resistor-capacitor network, form a
negative feedback circuit which maintains a
constant-amplitude oscillator signal to the second
mixer. Feedback signals from A13C12 are detected
by A13CR1 and A13CR2 and develop a dc signal
across A13R3. This changes the dc bias at A13Q3

844

base, depending on feedback amplitude. The
signal at A13TP3 stabilizes with constant output at
about 1.8 to 2.8 volts peak-to-peak.

BUFFER

Al13Q1 and A13Q2 compose a feedback-pair
amplifier. The approximate gain of the circuit is
determined by the ratio of A13R25 divided by
A13R23.

A13C21 and A13L2 form a parallel-resonant cir-
cuit at 20 MHz. This acts as a bandpass circuit for
the 20-MHz oscillator signal, but rejects har-
monics of the oscillator signal.



8410B 20-MHZ OSCILLATOR A13 TROUBLESHOOTING

Connect oscilloscope Connect oscilloscope is in AL
to A13TP3. Normal NO to A13TP4. Normal |NO Trouble is in A13Q3
waveform should waveform should be ‘ L circuit. Suspect
be present. present. crystal A13Y1.

YES YES

Trouble is in either
A13Q4 or A13Q5 circuit.

Connect oscilloscope to

A13TP1. Normal NO Trouble is in either A13Q1
waveform should be or A13Q2 circuit.
present.
YES
8410B-A13
Checks OK.

Figure 840. 8410B-A13 Troubleshooting



Model 8410B/8411A

A13

Figure 841. 8410B-A13 Parts Location
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Figure 8-42. §410B-A13 Schematic Diagram
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Service

Model 8410B/8411A

8410B AGC AMPLIFIER A15, CIRCUIT DESCRIPTION

20 dB AMPLIFIER

Al15Q1 and A15Q2 comprise a feedback-pair
amplifier. The approximate gain of the stage is the
value of A15RS divided by A15R4. A15Q3 is an
emitter follower, providing (1) isolation between
A15Q2 and peak detector A15CRI, and (2) low-
impedance output to the peak detector circuit.

PEAK DETECTOR

A15CR1 and A15CR2 comprise a peak detector.
A15CR1 passes the negative portion of the signal
from A15Q3 to A15Q4. The peak negative signal
applied to the base of A15Q4 is limited to —0.6
Vdc by A15CR2.

59 dB DC AMPLIFIER

A15Q4A and A15Q4B comprise a differential
amplifier. Output at the collector of A15Q4A is
determined by the difference between the input
voltages at the bases of A15Q4A and A15Q4B.
AGC signals from the differential amplifier pass
through amplifier A15Q6 and emitter follower
A15Q7 to the AGC controlled circuits, A12 and

846

Al4. The amplifier is stabilized by the feedback
circuit formed by A15R24, A15R2S, and A15CI12.
The feedback signal is applied to the base of Al5-
Q4B, holding the gain of the amplifier constant.
A15R21 is selected ot obtain the desired gain
through amplifiers A12 and Al4. The value is
selected so that 100 mV peak-to-peak input at
Al14TP4 in the Reference AGC Amplifier pro-
duces an output at A14TP1 of 190 to 250 mV peak
to peak.

AGC MONITOR

A15Q8 forms a current amplifier for the REF
CHANNEL LEVEL meter, M1. Changes in base
bias applied to A15Q8 control current through the
0—1 mA meter, M1. An input of about +750
mVdc at A15TP4 produces a meter indication at
M1 at the upper limit of the OPERATE range. An
input of about +8 Vdc produces near zero meter
indication.

A15C16 and A15L1 form a filter circuit between
the TEST and REFERENCE automatic gain con-
trol circuits.



8410B AGC AMPLIFIER A15 TROUBLESHOOTING

Connect oscilloscope
to A15TP2. Normal
waveform should be

present.

Trouble is in
Al15Q1, A15Q2, or
A15Q3 circuit.

YES

YES

Connect DVM to
A15TP4. Indication
should be +700 mVdc
+ 100 mVdec.

Trouble is in A15Q4
through A15Q7.

YES

Trouble is in
A15Q8 circuit or
meter M1.

Check for REF CHANNEL
LEVEL meter indication
in the OPERATE range.

‘NO l
H
-0.5 Vdc 0.1 Vdec. A15CR2, or A15Q4.
INo l
‘NO I

YES

8410B-A15 and
meter M1 check
OK.

Figure 8-43. 8410B-A15 Troubleshooting



Model 8410B/8411A

A15

Figure 8-44. 8410B-A15 Parts Location
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8410B TEST CHANNEL SECOND IF AMPLIFIER A2, A3, AND A11, CIRCUIT DESCRIPTION

10 dB AMPLIFIER

The gain of A11Q1 is determined approximately
by the value of A11R3 divided by A11R4. The
value of A11R4 is selected so that a 200 mV peak-
to-peak signal at A11TP1 will produce a 10V £1V
peak-to-peak signal at A11TP3.

BANDPASS FILTER

A11C4, A11C6, and A11L1 form a parallel- reso-
nant 278-kHz circuit. The value of Al11C14 is
selected to tune the center frequency of the circuit
to 278 kHz.

FEEDBACK PAIR AMPLIFIER

FET A11Q5 and A11Q6 form a feedback pair
amplifier. The feedback path is from collector of
A11Q6 through R23, R24, and C17 to ground. The
gain can be determined approximately by the for-
mula:

v=( A11R28

<A11R23 + Al11R24
A11R27 + Al11R28

All1R24

848

FEEDBACK PAIR AMPLIFIER

A11Q3 and A11Q4 form a feedback-pair ampli-
fier. The gain is approximately equal to the value
of A11R14 plus A11R13 divided by A11R13.

AMPLITUDE TEST CHANNEL GAIN

AMPLITUDE TEST CHANNEL GAIN controls
A2S1 and A3S1 provide 0 to 69 dB of attenuation
to the 278-kHz signal in 1-dB steps.

A2S1 is a 0- to 9-dB attenuator consisting of five
pi-type attenuator pads: one 1-dB, two 2-dB, and
two 4-dB circuits. Switching combinations of these
pads in series with the signal provide an attenua-
tion range of 0 to 9 dB in 1-dB steps.

A3S1 is a 0-to 60-dB attenuator consisting of six
pi-type attenuator pads: three 10-dB and three 20-
dB circuits. Switching combinations of these pads
in series with the signal provides a range of 0 to
60 dB in 10-dB steps.



8410B TEST CHANNEL SECOND IF AMPLIFIER A1l TROUBLESHOOTING

Connect oscilloscope 7
to A11TP2. Normal NO Trouble is in either

waveform should be ﬂ Al11Q1 or A11Q2 circuit.
present. |

1YES

Connect oscilloscope

to A11TP3. Normal NO > Trouble is in either
waveform should be Al11Q3 or A11Q4 circuit.
present.

}YES

Connect oscilloscope to
TEST CHANNEL OUTPUT
connector J4. Set TEST
CHANNEL GAIN controls
to 69 dB position. Adjust
AMPL VERNIER control
through its range. Wave-
form should change
smoothly in amplitude,

l YES

Set AMPL VERNIER
control fully clockwise.
Connect AC voltmeter to
TEST CHANNEL OUTPUT.
Set TEST CHANNEL GAIN
10 dB/step control to

each position. AC Voit-
meter indication should
change in 10-dB steps.

Trouble is in AMPL
VERNIER control R1 or
TEST CHANNEL GAIN
attenuators A2S1 or A3S1.

_f_

Trouble is in A3S1.

P

YES

[ "Set TEST CHANNEL
GAIN 1 dB/step control
to each position,

AC Voltmeter indication

should change in 1-dB
steps.

Ims

8410B-All, A2S1,
A3S1, and R}
check OK.

Trouble is in A2S1,

i

Figure 846. 8410B-A11 Troubleshooting
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A11

* FACTORY SELECTED VALUE.
PART MAY BE OMITTED.

Figure 847 8410B-A11 Parts Location
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Service Model 8410B/8411A

8410B 20.278 MHz IF AMPLIFIER A4, CIRCUIT DESCRIPTION

20 dB AMPLIFIER 26 dB LIMITER

A4Q3 through A4Q6 compose two feedback-pair A4Q1 and A4Q2 comprise a differential amplifier
amplifiers. The approximate gain of the A4Q3— that acts as a limiter to high-signal level inputs.
A4Q4 pair is determined by the ratio of A4R16 With a 20.278- MHz input sine-wave signal in the
divided by A4R15. The approximate gain of the range of 1 to 10 volts peak to peak, the output
A4Q5—A4Q6 pair is determined by the ratio of squarewave signal will be about 2 volts peak to
A4R4 divided by A4R3. peak.
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8410B — 20.278 MHZ IF AMPLIFIER A4 TROUBLESHOOTING

- b
Connect oscilloscope to
A4TP3. Normal NO Trouble is in either
waveform should be A4Q5 or A4Q6 circuit.
present.
L L
YES
Connect oscilloscope
to A4TP2. Normal NO Trouble is in either

waveform should be
present.

YES

Connect oscilloscope
to A4TP1. Normal
waveform should be
present.

YES

8410B-A4
checks OK.

. A4Q3 or A4Q4 circuit.

NO

Trouble is in either
A4Q1 or A4Q2 circuit.

Figure 849. 8410B-A4 Troubleshooting
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Figure 8-50. 8410B-A4 Parts Location
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Model 8410B/8411A

8410B PHASE DETECTOR A5, CIRCUIT DESCRIPTION

BANDPASS FILTER

A bandpass filter consisting of AS5SC2, AS5C3,
AS5L2, and A5L3 resonates at 20.278 MHz, with a
bandwidth of about 10 MHz.

PHASE DETECTOR DRIVER

The 20.278-MHz signal from the reference
oscillator (A6) is applied to the base of A5Q4.
Because of the high-amplitude input signal, the
differential amplifier, A5Q4—AS5QS5, acts as a
limiter to the input sine wave, producing two
square-wave outputs, 180 degrees apart. The two
square-wave signals from the differential amplifier
are used to gate phase detectors A and B. Constant
current source AS5Q6 allows the differential
amplifier to turn on and off at fast rise times to
produce a well squared output waveform.

+90° PHASE SHIFTER

A5Q3, A5R13, A5C6, and ASL4 produce a +90-
degree phase shift in the 20.278-MHz signal before
it is applied to phase detector B. Gain through the
stage is approximately one.

PHASE DETECTOR A

Phase detector A consists of ASCRI1 through
ASCRA4. The square-wave outputs from A5Q4 and
A5Q5 are coupled through ASC10 and AS5Cl11,

gating phase detector A. The voltage level of the
input signal during the gate time causes conduction
through ASCR1 and ASCR2, developing a voitage
across A5R25 and A5R26. The junction of ASCR3
and A5CR4 forms a summing point. When the
positive voltage at ASR25 equals the negative
voltage at ASR26, the summing point is zero volts.
As the phase relationship changes between the in-
put signal at AS5TP2 and the reference signal at
AS5TP4 and ASTPS, the summing point voltage
changes to either a positive or a negative voltage.
The summing point voltage is applied as a phase-
error signal through emitter follower ASQ1 and
FREQ RANGE switch Al to the input of the lock-
mode switch in A7,

PHASE DETECTOR B

Phase detector B consists of ASCRS through
ASCRS. The square-wave outputs from A5Q4 and
A5Q5 are coupled through A5C12 and ASCI13,
gating phase detector B. The voltage level of the
input signal during the gate time develops a
voltage across ASR27 and ASR28. This voltage is
summed through ASCR7 and ASCRS8 and is
transmitted as a phase-error signal through emitter
follower A5Q2 to the search disable switch in A8.
Due to the 90-degree phase difference between the
signal inputs to the detectors, dc output voltages
from the two phase detectors differ in amplitude
and polarity. During normal phase-locked condi-
tions, the output of detector B will be a negative dc
voltage.

8410B 20.278 MHz OSCILLATOR A6, CIRCUIT DESCRIPTION

LOW PASS FILTER AND PEAK DETECTOR

A6CI11, A6CRI1, and A6CR2, together with the
associated resistor-capacitor network, form a
negative feedback circuit which maintains a
constant-amplitude oscillator signal to the phase
detectors. Feedback pulses from A6C11 are
detected by A6CR1 and A6CR2 and develop a dc
signal across A6R3. This changes the dc bias at
A6Q1 base, depending on feedback amplitude.
The signal at A6TP2 stabilizes with constant out-
put at about 1.8 to 2.3 volts peak to peak.
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20.278 MHz OSCILLATOR

A6Q1 and A6Y1 form a 20.278-MHz crystal
oscillator circuit. The feedback loop is formed by
A6C6 and A6Y1.

20dB AMPLIFIER

A6Q2 and A6Q3 compose a feedback-pair
amplifier. The approximate gain of the circuit is
determined by the ratio of A6RI12 divided by
A6RI11.



3 PHASE DETECTOR 1

1 —
ol\?g;[;o;c‘t:gséc-) NO Trouble is in A6Q1 Trouble is in phase
>uld be present ~——® circuit. Suspect crystal Connect DVM to base of NO detector B. Change
p : ABY1. A5Q2. Indication should diodes A5CRS5 through
be zero 25 mVdc. A5CRS8 as necessary to
‘YES balance bridge.
YES
is in either
" A6Q3 circuit.
is i Trouble is in A5Q1 circuit.
'1s in ASQ4, Connect DVM to ASTP1. If voltage is slightly out of
r A5Q6 circuits, Indication should be zero tolerance, perform
50 mVdc. adjustment procedure to
select new value for ASR3.
YES
Trouble is in A5Q2 circuit.
e is in A5Q4, Coqnec't DVM to A5TP3. NO If voltage is slightly out of
Indication should be zero tolerance, perform
or A5Q6 circuits, i
+50 mVdc. adjustment procedure to
select new value for AS5R6.
YES

8410B-A5 and 8410B-A6

is A5C2, A5C3, check OK.
5L2, or A5L3.

le is in A5Q3
t.

: is in phase

r A. Change
A5CR1 through
as necessary to
- bridge.

Figure 8-52. 8410B-A5 and A6 Troubleshooting



8410B--A6 20.278 MHz OSCILLATOR AND 8410B—A5 PHASE DETECTOR

8410B-A6

Connect oscilloscope to NO
8410B- A6TP2. Normal
waveform should be

Connect oscilloscope to
A6TP1. Normal wave- NO
form should be present.

present.

T

}YES

YES

Trouble is in either
A6Q2 or A6Q3 circuit.

8410B-Ab

Connect oscilloscope to
8410B - A5TP5. Normal (o]
waveform should be

present.
lYEs

Connect oscilloscope to
8410B-A5TP4, Normal NO
waveform should be

present.
]YES

Connect oscilloscope NO
to 8410B-A5TP2., Normal
waveform should be present.

lYEs

Connect oscilloscope to
8410B-A5TP6. Normal NO
waveform should be

present.
lYEs

Disconnect 8411A cable
from 8410B-J1 INPUT
connector. Connect DVM
to base of A5Q1. Indication
should be zero +25 mVdc.

YES

-

T

T

N

[

Trouble is in A5Q4,
A5Q5, or A5Q6 circuits.

Trouble is in A5Q4,
A5Q5, or A5Q6 circuits.

I

Trouble is A5C2, A5C3,
A5C4, A5L2, or A5L3.

Trouble is in A5Q3
circuit.

Trouble is in phase
detector A. Change
diodes A5CRI1 through
A5CR4 as necessary to
balance bridge.

Trouble is in A6Q1
circuit. Suspect crystal
A6Y1.
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08410 6037}
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Figure 8-53. 8410B-A5 and A6 Parts Location
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Figure 8-54. 8410B-A5 and A6 Schematic Diagram
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8410B VTO DC AMPLIFIER A7, CIRCUIT DESCRIPTION

LOCK MODE SWITCH

Field effect transistor (FET) A7Q4 passes or
blocks the phase-error signal from AS and Search
Initialize signal from A9, depending on the bias
voltage at the gate (G). A negative gate-to-source
bias blocks current flow through the FET, and
zero or positive voltage between the gate and
source allows signal flow through the FET.

When an incorrect lock mode is sensed, a +19 Vdc
signal is applied to the base of A7Q3. This (1)
turns off A7Q3, biasing off A7Q4, and breaking
the phase-lock loop; and (2) turns on A7Q1 and
A7Q2, clamping to ground the base circuit of
A7Q6 through A7Q?2.

When the phase-lock loop looses lock, a positive-
going pulse from the collector of A8Q9 passes
through A7C1 to the bases of A7Q1 and A7Q3,
causing A7QI to turn on and A7Q3 to turn off.
This turns A7Q2 on and turns A7Q4 off. The ef-
fect is to ground A7Q6 base, establishing a center
frequency for the VTO search, depending on the
setting of the SWEEP STABILITY control.

18 dB DC AMPLIFIER

A7QS5 and A7Q6 comprise a differential amplifier.
The output at A7TPS5 is the difference between
signals at A7TP3 and A7TP4.

A7Q7 is a common-base amplifier for the sweep-
reference signal from the external sweep gener-
ator. The common-base amplifier configuration
provides a low-impedance input circuit. A7C8
couples the high-frequency component of the
sweep-reference signal.

A7Q8 comprises an emitter follower circuit. The
dc voltage at A7TP6 is controlled by SWEEP
STABILITY control, A1R27 and A1S1. During
search mode, the search waveform rides on the dc
level present at A7TP6. At ATTP6 the waveform is

8-54

2V peak to peak or greater with the FREC(
RANGE switch set at 0.1—0.25 GHz positior
With the FREQ. RANGE switch set at 8—12.
GHz, the waveform is about 20 mV peak to peak.

The SWEEP STABILITY control A1R27 contro
the dc reference level at A7TP6. During searc
mode this control selects the center frequency ¢
the VTO capture range. In swept-frequency oper:
tion this control is adjusted for best phase loc
over the entire band. A CW position on the contrc
supplies a fixed dc voltage of approximately 10.
Vdc at A7TP6 that is applied to the VTO.

EXTERNAL INPUT SIGNALS

The Search Window Size line at connector pin 1
puts a fixed resistance from that line to ground
This resistance is selected in A19 by the setting o
front panel FREQ. RANGE GHz switch, A1SI
At the lower input RF frequencies, the selecte
resistance is high, producing a high-amplitud
search waveform in order to sweep a wide VT(
range. At the higher input RF frequencies, th
selected resistance is lower, producing a low
amplitude search waveform in order to produce
very narrow VTO sweep range. This is necessar
because the higher frequencies use a higher har
monic number. This circuit limits the number o
lock points to two or three.

The Gain Compensation and Phase Error signal a
connector pin 1 comes from A19. In A19, a serie
resistor is selected to set the amplitude of the phas
error signal from AS5. The series resistor is selecte
by the setting of front panel FREQ. RANGE GH:
switch, A1S1.

The Search Initialize and Rate Reduction signal a
connector pin 6 comes from A9. When the fre
quency range is 0.11 to 0.2, a slower search rate i
required to obtain lock due to the few harmonic
available for locking. A positive going square
wave on this line starts the search cycle.



8410B SEARCH A8 CIRCUIT DESCRIPTION

LOCK MODE SENSOR

The correct phase-lock condition is obtained when
the system locks to a VTO harmonic that is 20.278
MHz higher in frequency than the input RF signal
from the signal source. If the phase-lock loop at-
tempts to lock on a VTO harmonic below the input
RF frequency, an incorrect lock mode is detected,
and the search mode continues until a new lock
point is found. This is accomplished as follows.
The Break Lock signal from A8 or phase detector
B in AS produces a positive dc voltage which trig-
gers Schmitt trigger A8Q1-A8Q2. The output of
A8Q2 turns off A7Q3 which, in turn, turns off
lock-mode switch A7Q4. This opens the phase-
lock loop and allows the search sequence to con-
tinue until the proper VIO harmonic is found.
Trigger and reset points for A8QI1-A8Q2 are ad-
justed by selecting the value of A8R2. The circuit
should trigger and reset with input voltages in the
range of 135to 215 mV.

SEARCH DISABLE TRIGGER

When the phase-lock loop locks in the correct
mode, phase detector B of A5 produces a negative

signal which triggers and holds Schmitt trigger
A8Q8-A8Q9. With A8Q9 turned off, A8Q10 turns
on and clamps A8QS5 collector near ground, stop-
ping the search signal generator from oscillating.

The value of resistor A8R39 is selected to ensure
that the turn-on and reset potentials for A8Q8 are
between — 150 and —200 mVdc.

SEARCH SIGNAL GENERATOR

A8Q3—A8Q7 form the search-signal generator. A
feedback loop from the output of A8Q6—A8Q7
passes through emitter follower A8Q3 and triggers
Schmitt Trigger A8Q4—AB8QS5, initiating another
cycle of search signal. The output of the Schmitt
Trigger is amplified by A8Q6—A8Q7. The
sawtooth waveform is formed by the charging and
discharging of A8CI1. The output frequency at
AS8TP3 is about 250 Hz and is determined by the
RC time constant of A8C1 and A8R27. When the
system phase locks, the search signal is stopped by
grounding the collector of A8QS5 through the con-
duction of A8Q10.



8410B SEARCH SIGNAL GENERATOR A8 AND
8410B VTO DC AMPLIFIER A7 TROUBLESHOOTING

8410B-A8

Apply -500 mVdc to ASTP1
with external power supply,
simulating incorrect lock
mode. DVM should
indicate +18 Vdc :2 Vdc at

ABTP2.
‘YES

Apply - 450 mVdc to
A8TP1 with external power
supply, simulating phase-
locked condition. DVM
should indicate -18 Vdc

+2 Vdc at A8TPS.

‘YES

Connect DVM to AS8TP4.
Indication should be
—25mV to —100 mV.

) 'YES

Apply zero Vdc to

A8TP1, simulating search
conditions. Connect
oscilloscope to A8TP3.
Waveform should be
sawtooth search waveform.

-

YES

8410B-A7

Apply +500 mVdc to
A8TPI and -300 mVdc
to ATTP1 with external
power supplies. This
simulates incorrect
lock mode. DVM should
indicate zero Vdc at
ATTP3.

YES

NO

NO

NO

NO

NO

Trouble is in either A8Q1
or A8Q2 circuits.

Trouble is in either A8Q8
or A8Q9 circuits.

Trouble is in A8Q10
circuit,

Trouble is in search
signal generator A8Q3
through A8Q7.

Trouble is in A7Q1
through A7Q4 or ATQ6
circuits.

3

Apply -450 mVdc to j
A8TP1 and -300 mVdc to
ATTP1 with external power
supplies. This simulates
phase-locked conditions.
DVM should indicate

-300 mVdc at ATTP3.

‘YES

Disconnect external power
supplies from A7TP1 and
A8TP1. Remove 8410B-A8
circuit board. Connect a
jumper from A7TP1 to
ground. Connect DVM to
AT7TP4. Vary SWEEP STA-
BILITY control through
its range. Indication should
be from approximately
+30 mVde to -130 mVde.

;YEs

Connect DVM to A7TP5.
Vary SWEEP STABILITY
control through its range.
Indication should be from
approximately +9 Vdc to
+10.7 Vde.

.YES

Connect DVM to A7TP6.
Vary SWEEP STABILITY
control through its range.
Indication should be from
approximately +9.1 Vdec
to +10.7 Vde. (Voltage

range depends on setting

of A7TR10.)

—' YES

Set SWEEP STABILITY
control to CW detent
position. DVM should
indicate + 10. 7 Vdc

+1 Vdc at A7TTPS6.

NO
——

Trouble is in A7TQ1
through A7Q4 or A7Q6
circuits.

NO

Trouble is in SWEEP
STABILITY control
A1R27 circuit.

NO

Trouble is in either
ATQ5 or ATQ6 circuit.

NO

NO

‘YES

8410B-A7 and 8410B-AS8
check OK.

Trouble is in A7TQ8
Circuit.

Adjust ATR10 (SWELP
STABILITY CW ADJUST)
for +10.7 Vdc on DVM.,
If not, trouble is in
ATQT or ATRI10 circuits.

Figure 8-55. 8410B-A7 and A8 Troubleshooting
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Figure 8-57. 8410B-A7 and A8 Schematic Diagram
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Service

l

Connect oscilloscope to A10A1TP1. Ripple is
less than 2.5 mV p-p.

NOTE: Ripple on -20V supply checked ok in
step 2.

NO

YES

Y

Connect DVM to A10A1TP1. Vary line voltage
110% from 115 Vac or 230 Vac. Voltage at
A10A1TP1 varies less than $10 mV.

NOTE: -20V supply checked ok in step 3.

NO

‘ YES

Troubleshoot —11V Supply using
procedures in Figure 8-60.

8-56

Measure ripple at XAl pin 1. Ripple is less than
1.5V p-p.

[YES ‘No

Troubleshoot bridge rectifier
and A10C1.

Y

Troubleshoot A10Q1, A10A1Q1l and
A10A1U1 for low gain.

Troubleshoot A10Q1, A10A1Q1 and
A10A1U1 for low gain.

Model 8

Figure 8-58. 8410B-A10, A10A41 +20V and ~20V I
Al10 and A10A1 Troubleshooting



3 l

Connect DVM to A10A1TP2 and vary line volt-
age +10% from 115 Vac or 230 Vac. Voltage at
A10A1TP2 varies less than $10 mV.

NO

'YES

4 Y

Connect DVM to A10A1TP1. Indication is
+20V 10 mV or can be adjusted to +20V 110
mV by A10A1R9.

NO

YES

Measure voltage between A10A1U2 pins 4 and
5, while varying line voltage +10% from 115
Vac or 230 Vac. Voltage varies less than 1 mV.

YES ‘NO

Troubleshoot A10A1U1 +7V
supply and A10A1U2.

Y

Troubleshoot A10Q2, A10A1Q2, and
Al10A1U2 for low gain.

Measure voltage at XAl pin 1. Voltage is +32V
12V,

[YES ‘NO

Troubleshoot bridge rectifier,
A10C1 and A10Q1.

Y

Measure reference voltage, -20V at A10A1TP2.
(See step 1.) If -20V output reads ok, measure
voltage drop across A10A1R6 and calculate
load current.

NOTE: +20V supply will supply about 300 mA
to a short circuit (circuit shut down).

Load current is between 350 mA and 1200 mA.

YES ‘NO

Troubleshoot +20V load and
A10A1R7, C2.

Y

Troubleshoot +20V supply using schematic and
circuit description.




Y

Connect oscilloscope to A10A1TP2. Ripple is
less than 2.5 mV p-p.

1 vEs

NO

Measure voltage at A10A1TP1. Voltage is +20V
110 mV or can be adjusted to +20V 10 mV by
A10A1RS9.

YES ¢§o

Proceed to step 4.

Y

Troubleshoot the -20V SHUT DOWN circuit
using schematic and circuit description.

Measure ripple at XA1 pin 9. Ripple is less than
1.5V p-p.

4

1YES lyo

Troubleshoot bridge rectifier
and A10C2.

Y

Measure ripple on +7V reference, by connecting
oscilloscope between A10A1U2 pins 4 and 5.
Ripple is less than 1 mV p-p.

YES *NO

Troubleshoot A10A1U1 +7V
supply and A10A1U2.

Y

Troubleshoot A10Q2, A10A1Q2 and
A10A1U2 for low gain.

Connect |
age *10%
A10A1TI

Connect
+20V 110

mV by Al



8410B POWER SUPPLY, -20V AND +20V SECTION A10 AND A10A1,

TROUBLESHOOTING

Connect DVM to Al10A1TP2. Indication is
-20V $10 mV or can be adjusted to -20V +10
mV by A10A1R22.

[YES

NO

Measure voltage at A10 XA1 pin 9. Voltage is

=32V £2V.

YES ‘NO
Troubleshoot bridge rectifier
and A10C2.

Measure voltage at A10A1U2 pin 8. Voltage is
+7V 20.5V.

YES

Y

lNO

Troubleshoot A10A1U1 +7V
supply and A10A1U2.

Measure voltage drop across A10A1R16 and
calculate load current. Load current is less than

1200 mA.

I¥Es

‘NO

Troubleshoot -20V load and
A10A1R7, C4.

Disable SHUT DOWN circuit by removing
A10A1Q3 or shorting E to B. -20V output is
-20V +10 mV or can be adjusted to -20V +10
mV by A10A1R22.

[YES

‘NO

Troubleshoot -20V supply
using schematic and circuit
description.




Model 8410B/8411A

Service

8410B +20V AND — 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION

+ 20V SUPPLY

The +7V supply has a voltage regulated output
that is used in the —20V and — 11V supplies.

Part of A10A1UIl is a differential amplifier. It
compares voltages at Ul pin 2 and pin 3 and
amplifies the difference. If +20V output goes
more positive, pin 2 goes more positive than pin 3,
resulting in a positive at the inverting input. This
causes the amplifier’s output to go negative.

A voltage amplifier in A10A1U1 amplifies the er-
ror signal from the Differential Amplifier. A
negative input from the differential amplifier
causes the output to go positive.

A current limiter resistor A10A1R6 senses load
current. As load current approaches 1 A, the
voltage drop across R6 turns on the current
limiter, causing a negative-going input to Ul’s
voltage amplifier which decreases the supply out-
put voltage and limits current to about 300 mA.

Driver A10A1Q1 is a voltage amplifier. A positive
input from Ul’s voltage amplifier causes the out-
put to go negative.

Series regulator A10Ql1 acts as a variable resistor.
It’s resistance varies inversely with collector cur-
rent. That is, a negative voltage from its driver
decreases collector current causing resistance to in-
crease. This drops more voltage across the
regulator, decreasing output voltage.

Voltage divider A10A1R11 and R12 samples out-
put voltage. With output at +20V, Ul pin 3 is at
about +2V.

Voltage divider A10A1R8, R9 and R10 compares
+ 20V supply against —20V supply.

A10A1C1 and A10A1R1 provide frequency com-
pensation to prevent the supply from oscillating.

NOTE

The — 20V supply should always be
adjusted first. The — 20V output is
the reference voltage for the + 20V
and - 11V supplies. If the —20V
output goes more negative, the
— 11V output follows and the + 20V
output goes more positive.

8-57
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Model 8410B/8411A

8410B +20V AND - 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION (Cont'd)

— 20V SUPPLY

The voltage reference section of AIlOA1U2
establishes a reference voltage for the — 20V supp-
ly. U2 pin 5 samples the supply’s output voltage.
Pin 4 is always about 7V more positive than pin 5.
Current through pin 4 is negligible so pin 3 is at
nearly the same voltage as pin 4. The reference
voltage at pin 3 follows any change in the supply’s
output.

The differential voltage amplifier section of
A10A1U2 compares the voltage at U2 pin 3 and
pin 2, and amplifies the difference. If the —20V
output goes more negative, pin 3 goes more
negative than pin 2, resulting in a negative at the
non-inverting input. This causes the amplifier’s
output to go negative.

The current amplifier in A10A1U2 provides drive
to Driver A10A1Q2. A negative input from the
differential amplifier decreases the current
amplifier’s conduction which is also the conduc-
tion of A10A1Q2.

Resistor A10A1R16 senses load current. As load
current approaches 1200 mA, the voltage drop
across R16 turns on the current limiter in U2, caus-
ing a negative-going input to U2’s current
amplifier. This decreases its conduction, which
will shut down the supply’s output voltage.

8-58

The conduction of driver A10A1Q2 varies directly
with U2’s current amplifier conduction. If conduc-
tion of Q2 decreases, base drive to series regulator
A10Q2 decreases.

Series regulator A10Q2 acts as a variable resistor
whose resistance varies inversely with collector
current. That is, a decrease in base drive from
A10A1Q2 decreases the regulator’s collector cur-
rent. This causes the resistance to increase drop-
ping more voltage across the regulator, and caus-
ing the output voltage to go less negative or in a
positive direction.

Shut down A10A1Q3 and Q4 shuts down the
— 20V supply when the +20V supply is shorted.
Q4 is normally conducting, holding Q3 at cut off.
If the +20V output goes to zero, Q4 shuts off,
causing Q3 to conduct. Q3 conducting presents a
positive-going signal at U2 pin 2, the inverting in-
put. U2’s differential amplifier’s output goes
negative which shuts down the —20V output.
Because of the 7V difference between U2 pin 4 and
pin 5, the output shuts down to about —7V.

Voltage divider A10A1R21, R22, and R23 samples
the output voltage. With the output at —20V, U2
pin 2 is at about — 13V,

A10AICR2 and CR3 develops base bias for
A10A1Q2 and Q5.
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Figure 8-59. §410B-A10A1 Parts Location
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Figure 8-60. 8410B +20V and -20V Power Supply Schematic
8-59



Service

Model 8410B/8411A

8410B — 11V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION

The differential amplifier in A10A1U3 compares
voltage at U3 pin 2 and pin 3 and amplifies the dif-
ference. If the —11V output goes more negative,
pin 3 goes more negative than pin 2, resulting in a
negative at the noninverting input. This causes the
amplifier’s output to go negative. A negative input
from the differential amplifier decreases the cur-
rent amplifier’s conduction which is also the con-
duction of A10A1Q5.

Current limiter resistor A10A1R26 senses load
current. As load current approaches 1200 mA, the
voltage drop across R26 turns on the current
limiter causing a negative going input to U3’s cur-
rent amplifier. This decreases its conduction which
shuts down the supply’s output voltage. The
— 11V supply will supply about 1200 mA to a short
circuit.

Conduction of Driver A10A1Q5 varies directly
with U3’s current amplifier conduction. If conduc-
tion of A10A1Q5 decreases, base drive to series
regulator A10Q3 decreases.
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Series regulator A10Q3 acts as a variable resistor
whose resistance varies inversely with collector
current. That is, a decrease in base drive from
A10A1Q5 decreases the regulator’s collector cur-
rent. This, in turn, increases the effective
resistance of the regulator and drops more voltage
across the regulator, causing the output voltage to
go less negative.

A voltage divider composed of A10A1R31 and
R32 samples the output voltage. With output at
—11V, U3 pin 3 is at about —8V.

A voltage divider composed of A10A1R29 and
R30 samples the —20V reference. With the —20V
supply operating normally, the voltage at U3 pin 2
is about — 8V and equal to the voltage at U3 pin 3.
The — 11V output follows any change in the —20V
output, and if the —20V output is shorted, the
— 11V supply shuts down.

NOTE

If the — 11V output is shorted the
+ 20V supplies are not affected.



Measure voltage drop across A10A1R26 and
calculate load current. Load current is less than
1200 mA.

[YEs lNO

vy

Troubleshoot -11V load and
A10A1R28, CT.

Y .

Troubleshoot -11V supply using schematic and
circuit description.

Y

~

Connect oscilloscope to A10A1TP3. Ripple is
less than 2.5 mV p-p. NO » Measure ripple at A10C3. Ripple is less than
NOTE: Ripple on -20V supply checked ok in 1.5V p-p.
step 2. T
.
YES [ YES lNO
Troubleshoot bridge rectifier
and A10C3.
Troubleshoot A10Q3, A10A1Q5 and
A10A1U3 for low gain.
Connect DVM to A10A1TP3. Vary line voltage
+10% from 115 Vac or 230 Vac. Voltage at | NO 1;8: lb 15e Shg ?\tl 0:1{]%%3’
. e
A10A1TP3 varies less than 10 mV. 1 1Q5 an or
NOTE: -20V supply checked ok in step 3. oW gain.

Power Supplies OK

Figure 8-61. 8410B-A10, A10A1 -11V Power Supply Troubleshooting



8410B —11V POWER SUPPLY A10 AND A10A1, TROUBLESHOOTING

Perform —20V and +20V Power Supply troubleshooting
(Figure 858) and then continue below:

Connect DVM to A10A1TP3. Indication is NO » Measure voltage at A10C3. Voltage is -19V
-11V 0.5V, +3V.

[YES YES ‘NO

Troubleshoot bridge rectifier
and A10C3.

Y

Measure voltage at A10A1U3 pin 8. Voltage is
+7V 20.5V.

YES lNO

Troubleshoot A10A1U1 +7V
supply.
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Figure 8-62. 8410B —11V Power Supply Schematic Diagram
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8410B AUTOMATIC CONTROL A9, CIRCUIT DESCRIPTION

(changes YIG harmonics). When either of these
occur, the sweeper drops the DC level to 0V. Q4 is
shut off and the voltage at TP8 goes high (+ 10V).
The change in voltage at TP8 triggers the External
Trigger Monostable (U2A), and a low (0V) pulse is
generated at TP9.

MONOSTABLE OPERATION

The Hold Allow, A/D Converter, and Loop In-
itialize monostables, U2B, U3A, and U3B, are
connected in parallel, and fired at the same time by
either trigger source (U2A or U4). When FREQ
RANGE (GHz) AIlSl1 is in a selected frequency
range, the low (0V) DC level at TP4 disables the
monostables (U2B, U3A, U3B).

HOLD ALLOW MONOSTABLE

When fired by either trigger source, U3A generates
a high (4 10V) pulse of typically 15 msec at TPS.
This pulse enables the STOP SWEEP signal to be
generated.

A/D CONVERT MONOSTABLE

When fired by either trigger source, U2B generates
a high (+ 10V) pulse of typically 0.5 msec at TP10.
This pulse enables the frequency range selection to
be updated on the Frequency Range Assembly
(A19).

LOOP INITIALIZE MONOSTABLE

When fired by either trigger source, U3B generates
a low (OV) pulse of typically 1.5 msec at TP6. This
pulse is used to generate the Break Lock and
Search Initialize signals.

LOCK DETECTION
When the 8410B Network Analyzer is not phase

locked, a high (—4V) DC level at XA9-2 biases Q1
on and drops the DC level at TP2 to OV.

8-62

SWEEP DELAY

A low (0V) DC level at TP2 causes the outputs of
U1A and UIB to go high (+ 10V). The output of
U1A turns on Q2 to set the DC level of UIB-6 to
0V. When the 8410B Network Analyzer regains
phase lock, the DC level at TP2 becomes high
(+10V) and Q2 is shut off. However the DC level
at U1B-6 remains low until C1 charges up through
R17 and R18, causing the output of U1B to remain
high (+ 10V) for approximately 1.6 msec after the
network analyzer has retained phase lock.

STOP SWEEP

Only when both inputs to U1C are high (+10V), is
a STOP SWEEP (+ 10V) DC level present at TP3.
This signal turns on Q5, which effectively grounds
the STOP SWEEP line to the sweeper (J17-7).

BREAK LOCK

The low (0V) DC level on TP6 turns off Q9, which
turns on Q8 to give a typically +1V Break Lock
signal to the A8 Search Assembly.

SEARCH INITIALIZE

The Search Initialize circuit provides a signal that
sends the search oscillator and 8411A VTO to a
repeatable starting point. A low (0V) signal at TP6
shuts off Q10 which turns on Q7. The emitter of
Q7 goes positive and through CR2 clamps the
Search Signal Generator (P/O A8) to a repeatable
starting point.

SEARCH RATE REDUCTION

A high (0V) signal on the gate of Q6 turns Q6 on to
switch R34 and C8 in parallel with the search
signal from the A8 Search Assembly. This RC net-
work slows the search rate for the two lowest and
the highest octave bands.



AUTO MODE

In the AUTO mode of operation, the Automatic
Control Assembly, A9, provides the timing and
logic necessary to keep the 8410B Network
Analyzer phase locked and tracking with the RF
sweeper source. When triggered, the Automatic
Control Assembly starts the automatic relocking
cycle with the simultaneously generated control
signals as follows:

1. BREAK LOCK - Simulates a large phase
error signal to the A8 Search Assembly.

2. SEARCH INITIALIZE - Sets the Search
Signal Generator (P/O A8) to a repeatable
starting point.

3. STOP SWEEP - Stops the sweeper until the
8410B Network Analyzer is phase locked and
stable.

4. CONVERT - Control signal to the A/D
CONVERTER Assembly (A18) to enable an
update of frequency range selection.

When the FREQ RANGE (GHz) is in a manually
selected frequency range, the A9 Automatic Con-
trol Assembly is disabled by a high on the auto
disable line.

VTO LIMIT TRIGGER

The output of U4 (TP7) becomes high (+10V)
when the VTO tuning voltage (XA9-1) becomes
greater than the VTO Trigger Threshold voltage
(TP1). This triggers the automatic relocking cycle
when the 8411A VTO reaches its frequency range
limit.

EXTERNAL TRIGGER

The base of Q4 is held at + 5V until the sweeper
either begins sweeping after a retrace, or the
sweeper switches itself through a sequential break

Service
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Model 8410B/8411A

A9

Figure 8-63. 84108B-A49 Parts Location



A9 AUTO MATIC CONTROL ASSEMBLY (08410~ 60106)

+10v
—_
+10V o
|
SWEEP DELAY
PO ! +20V %sux - / -
XA9 Rl
R2 100K a 6
FROM W2 68, 1K .<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>