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CERTIFICATION

HewletpPackard Company certifies that this product met ey published specifications ar the time of
shipment from the fuctory, Hewlert-Packard further cortiffes that fis calibration measurements are
traceable to the United States National Bureare of Standards, to the extent allowed by the Bureau's
mlﬂ»;affnn Jacllity, and o the calibration facilities of other Imternational Standurds Omanizetion
members,

WARRANTY

This HewlettPackand nstruntent product §s warranted apainst defeets iy materdal and workmanship
for o perod of one year from date of shipment, During the warranty perfod, Hewlett-Packard Com-
pany will, at [ts option, either repair or replace products which prove to be defective,

For warranty service or pepair, this product must be returned to a service facility designated by NP,
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges 1o retusp the product to
Buyer, However, Buyer shall pay all shipping charges, dutles, and taxes for produets retumed 1o HP
from another country,

HE warrants that its software and firmware designated by HP for use with an instrument will execute
i*5 programming instructions when progredly installed on that instrument, HP does not warrant that the
operation of the instrument, or sofiware, or frmware will be uninterrupted or error free,

LIMITATION OF WARRANTY

The foregoing warranty shall ot apply to defects resulting from impraper or inodeyuate maintensnie
by Buyer, Buyer-supplied sofiware or interfucing, unavthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or main-
tenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. 11
SHALL NOT BE LIABLE FOR ANY DIRECT, ;:NDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
?HESI'I{'LAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL

ASSISTANCE ‘ :

Product matntenance agreements amd other customer assistance agreements are available for Hewlete-
Packard products,

|
For any assistance, confact your nearest Howlewr-Packard Suler.and Service Office. Addresses are
provided at the back of this mannal. : |
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1.0

General Information

Model B410B/B411A

SOURCE CONTRO!.
CABLE
- {HP Part, No, 8120-2208}
{For 8620C Sweep Osclliator)

POWER CABLE
(See Table 2-1 for HP Part Number)

SERVICE GABLE
(HP Part No, 8410-60067)

Figure 1-1, Models 84108, 8411 A And Accessories Supplied /




Maodel B410B/8411A

Generaf Informntion

SECTION |
GENERAL INFORMATION

11, DESCRIPTION

I-2, ‘The combinntion of Model B410B Network
Analyzer, Mode| 84] 1A Frequency Converter, and
a display unit for the Mode) 8410B, functions as a
phasemeter and a ratiometer for direct, con-
tinuous, simultancous phase and magnitude ratio
measurement of RF voltages, The complete net-
work unalyzer measures phase angles from 0 to
360° and magnitude ratlos in decibels over n
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,  Meusurements possible with the network
analyzer include: direct determination of scatter-
ing (s) parameters; swept-frequency response
measurements of phase sensitive systems; analysfs
of parameters relating to the use of solid state
devices in  wideband cireuits; group delay
. measurements  for communications  systems;
analysis of megnitude and phase distortion in

fillers, amplifiers, and preamplifiers; antenna

testing} and performance testing of components in
sophisticated radars. Although the network
analyzer [s intended primarily for wideband coax-
fal measurements, ft can also he used with
waveguides  within  the limits  fmposed by
waveguide bandwidihs and the characteristics of
waveguide-to-coax ndapters, :

1-4, The Modcls 8410B and 8411A convert the
two RF signals being measured {0 two 278 kHz
signals that have the same magnitude and phase
relationships. The display unit used with the
Madel 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 B411A s furnished by the Model
84108,

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, @ multioctave frequency band,

T - R S S T S et ki - reE e b
. [ [N

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

§-6, The signal upplicd 1o the reference fnput 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 critfeal, 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 84108 {nclude phase
and precision step-action amplitude offset con-
trols, The vernier controls are for conventence 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
B410B/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 Modcl 84108 and Model 8411A car-
ries a two-section serial number. The two sections
are separated by efther a hyphen or a letter. The
numbers in the first section are a prefix. The con-
tents of the manual apply directly to Models 84108
and 8411A that have the serial number prefixes
listed on the title page.

I-11.  Revisions required to adapt this manual to
instruments with serial number prefixes not listed
on the title page are given in a yellow Manua)
Changes insert supplied with the manual, For in-
formution concerning serial number prefixes not
listed on the title page or in a Mamtal Changes in-
sert, contact the nearest Hewlett-Packard office
listed at the rear of this manual,
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Model 8410B/84} 1A

T-dle 1-1, Models 84108 and 84114 Speclfications

Frotzuency Range:
B8470B: 0,110t0 |8 GHz,
BA11A:0.11010 124 Gl
Optlon 018:0,51010 18 GH2

RF Fraquoncy Tracking:
Typicatly <35 ms/octave

8411A Input Impedance; 50 Ohms nominal,
SWR < 1.5,0,]1to 2GHz} <2.0, 210 6 GHyz;
<30, 6 to 124 GHz <30, 6 to 18 GH2
(Option 01B),

Channel Isolation: >65dB, 0,11 10 6 GH2z; > 60
43,610 12,4 GHz; > 504D, 12.410 18 GH2,

MAGNITUDE

Magnitude Range:

Relerence Channel: Phase-Jock §5 mointained
(REF CHANNEL LEVEL meier in OPERATE
range) for Reference Channel input Jevels be.
tween ~ 18 dBm and =35 dBm from 0,1] to
12,4 GHz, and between —18 dBm and -25
dBm from 12,4 to 18,0 GHz (Option 018),
Common amplitude vasintion at the reference
and test chonnel inputs within these ranges
result fn <1,5 dB change in measured
magnitide ratio and <4 degrees change in
measured phose angle,

Test Channel; ~ 1010 ~75 dBm from 0,}) 10
|2ﬁ4 GHz; =10 to ~68 dBm from 12,4 to 18
GHz,

Maximum RF input to either Channel: 50
mW {+ 17 dBm) damage |evel,

Maximum dc on RF line: w3 V (demnge
fevel),

~ IF Galp Contral: Adjusts gain of test channel
relative to referepce channel,
Range: 6% dB total in [0 dB and | dB stepst
vernier provides continuous adjustment over at
lenst 2dB,
Accuracy; 40,1 dI3 per 10 dB step, +:0,05 dB
per | dB step, Maximum cumulative, 0,2dB,

Frequency Response: Reference and test chan-
nels typlcally track withint
£0,3dB for any octave 0,11 10 4,0 GHz,
& 0,5 dB for any octave 4,010 12.4 GHz,
& 1,5dB 12,4 10 18 GHz (Option 01B)

Mognitude  discontinuity resulting from har-

monic number changes: Typically <0,25d8,

Nolse: Less than =75 dBm cquivalent input nolse
0,1} to 12,4'GHz; —68 dbBm 12,4 10 I8 GH2z
{Option 018), ‘

PHASE
Phase Rangu: 010 J60°,

Control: Vernfer provides continuous phase
reference adjusiment aver at lenst %0°,

Frequancy Response: Reference and lest chan-
nels typleally track withine
& 1 ° for any octave 0,11 to 4,0GHz,
& 3° for any oclave 4,010 12,4 GH2,
d&: 10° 12,4 to 18 GHz (Option 018),
Phase discontinuity resulting from harmonie
number chunges: Typleatly <2°,

GENERAL

Outputs: Two renr panel anxilinry ontputs pro-
vide 278 kHz IF signals; outputs may be used
for signal analysis, specinl applications, and
conveplent test points; modulation bandwidth
nominally 10 kHz,

Ralaronc'e Channal IF: 2 volts peak-to-peak,

Test Channsl IF: 10 volts peak-lo-penk or Jess,
dcpicnding on signal level and test channel gain
setting,

Connoctors (3411A): AC.7®? !

Cable Supplied: One Source Control Cable |s
supplied, HP Part No, 8120-2208, for use with
the 3620C Sweep Oscillntor, For servicing the
plugdns, & Service Cable is neluded, HP Pan
No, 0B410-60067,

Power: 100, 120, 220, or 240V nc +5% -10%, 50 to
60,11z, 70 watts (includes B411A), '

Waeight:
84108: Net, 14,9 kg (33 1b.), Shipping 18,5 kg
(41 1b.),

ﬂ?}“\! Net, 3,2 kg (7 Ib,). Shipping 4,5 kg (10

Dimenslon:;
8410B: 191 mm high, 425 mm wide, 467 mm
deep(7-1/20n, x 16-3/4in, % 18-3/8in.)

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

5 {1, cable permanently attached for connection
10 84108,

- YSpecifications for the B41IA 018 Option below 12,4 GHz are the same os the standard instrument, Specifications
above 1 2.4 GHz apply to the Option 018 only,

TAPC-I® s a reglstered trademork of the Bunker Ramo Corporation,

; i .
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Model B41013/8411 A

112, WARRANTY

1-13,  Terms of the warrapty on the 84108 and
B411A, und all supplied accessorfes are deseribed
in the warranty on the inside of the front cover,
For any additional information concerning war-
ranty, contnet the nearest Hewlett-Packard fleld
oflice listed at the rear of this manual,

1»14, SAFETY CONSIDERATIONS
1+16.
1-16. The HP Models B410B and 8411A are Safe-

ty Class U instruments and have been mannfae-
tured and tested to international safety standards,

General

117, Operating Precautions

'CAUTION

BEFORE APPLYING POWER make
sure tha instrument’s ac input is set
for the available ac iine voltage, that
the correct fuse Is Installed, and
that all normal salely precautions
have been taken,

Maximium RF Power, Do not apply more than
50 milliwatts of RF power to the Model B411A in-
puts, Power in excess of 50 milliwatts mny damage
the frequency converter unjls.

Maximum DC on RF line, Sieady state (dc)
voltage on the inper conductor of the trapsmission
line carrying signals to the Model 8411 A must not
exceed &3 volts, Greater de voltage prevents por-
mal operatfon of the Model B411A, and may
damage the converter units.

Statle Discharge. Static electrienl charge on
cables being connected to the Model B411A inputs
can damage the converier units, Before a cable is
connected to the Model 8411A, it should be
discharged hy momentarily touching its inner con-
ductor to the outer parts of the Model 8411A fnput
cannecter, Another way to prevent static discharge
is to st connect the input end of the cable to a
discharge path such as that provided by the output
termination of a signal source, There s no risk of
static discharge when connections are made direct-
ly to Madel 8740A, 8741 A, B742A, B743A, B745A,
or B746B Test Units because internal terminations
provide discharge paths, '

Geueral Informntion

1'18»

A instruction manual cymhol: the up-
paratus will be marked wilh this
symhal when it [s nacossary for the
user to refer to the Insiruction
manual In order lo protect the ap-

paratus against damage.

Safaty Symbnls

/? Indicataes dangerous vollages,

Earth terminal (sometimes used in
manual to indicate circult con-
nocled to grounded chassis),

-

The WARNING sign denotes
a hazard, It calls atlention to
a procedure, praclice, or the
like, which, If not correctly
perlormed or adhered o,
could result in Injury or loss
of life, Do not proceed
beyond a WARNING sign un-
til the Iindicated 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 resull in
damage o or deslruclion of
Bnrt or all of the equipment,
o not proceed heyond a
CAUTION sign untli 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 avolded as
much as possible and, when unavoidable, should
be performed only by a skilled person who knows
the hazard [nvolved.

1-3




Ceneral Information

Capacitors inside the nstrument may stifl be
charged even thougin the instrument has been
disconnected from {15 souree of supply,

Make sure only fuses of the requived current rating
and type (normn! blow, time delay, ete,) are used
for replacement, Fuse requirements are indicated
on the instrument's rear panel, Do nat use repaired
fuses o} short-cireuit fuse kolders,

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

i this Instrument is to be energlzed
through an auto-lransformer (for
vollage reduction), make sure the
common terminal Is connected to
the earthed pole of the power
saurge,

BEFORE SWITCHING ON THE IN-
STRUMENT, the protective earth ter.
minal of the instrumen? must be
connected to the protective con.
duclor of the (malnsg power cord,
The malns plug shall only be In
serted In a socket oullet provided
with protective earth contact, The
proteciion nction must not be
negated by usiy an extension cord
(power cable) without a protective
grounding conducto;. 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, Wrenever It is likely that
the protection has been Impaired,
the Instrument must be secured
agalnst any unintended operation,

Sarvicing this Instrument often re-
quires that you work with the Instru.
ment's prolective covers removed
and with as power connected. Be
very careful; the energy at many
points in the Instrument may, If con-
lacted, cause personal injury.

" 1:25, The

Mode] 84H10B/B41 1A

1:20, ACCESSORIES FURNISHED

1-21, A detachable power cable, source control
cable, und servicing cable are supplied with the
Model 84108, No accessories are Turnished with
the Madue] B41 1A,

1‘22»

1-2}, A source control cable (HP Part No,
8120-2208) provides the control logie interconnee-
tion to the 8620C Sweep Oscillator necessary for
automatic multi-octave operation.

Source Conlrol Cable for 8820C

1:24, Servicing Cabla

servicing  cable (HP Part  No,
8410-60067) permits ull necessary interconnections
to be made between the Model 84108 and a plug-in
display unit with the unit outside the plug-n
compartment,

1.26, ACCESSORIES AVAILABLE: (See also
HP Coaxlal and Wavegulde Catalog)

i

1-27, Accessory Kit

1-28, A kit comtaining an nssortment of the line
sections, adaplers, shorts, and aftenuators,
together with spectal APC-7 connector tools and
replacement fnner conductor contacts, is avallable
from Hewlett-Packurd as Accessory No, 11587A,
(See Figure 1-2,) The kit consists of the items listed
in Table 1-2 and s housed [n a sturdy plastic con-
tainer that has storage space for ndditional
accessories,

Figure 1-2, Accessory Kir No, 115874
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Table 1-2, Components of Aceessory Kit
No, 11587/

General Informntion

1.33, . APC.7 Connector Tool Kit

1-34, The APC-7 Connector Tool Kit No,
11890 A contnins all of the speclal taols needed in
sdrvfee APC-7 connectors, The kit is housed in n
durable plastic comtainer and consists of the jtems
listed in Table )3,

Table 1-3, Componenty of APC-7 Connector
Tool Kit No, 115914

nuantity|  Description -

| Cantavl Extrnctor SU60-0236

[ Spanner Wrench © 5060-0237

2 172" x 9716 Open End R710.0877

Wrench

2 Pin Vise B710.0932

5 Inner Conductar Contag 1250-0%07 |
1.36. Adapters
1-36, Table 1.4 lisis ndapters available 1o ac-

commodate some of the most common copnector
types,

Tabfe I+, Adapters

HP
Quanlity Dosorlplion Part Number
| 10-cm Adr Line 11 566A
| 20.0m ?\lr Line F1567A
2 APC-T10 N Femle [1524A
Adapter
2 APC-7to N Male 1 1525A
Adapier
i 10-d1} Fixed Conxia) B492A Option 610
Attenbators
| 30-dB Fixed Consin H492A Option 030
Atenunior
] N Femule Conxial Short { 11511A
I | NMale Coaxial Short | 115124
l Open End Wrepeh 8710-0877
916" x 1 /21
| Contnel Extractor Taol* | S060-0236
! Spanner Wrench® 5060-0237
5 Replacement APC-7 In- | 1250-0907
ner Conductor Contagts
*APC.7 Connector Tuols ,__J

1-:28. Source Cantrol Cablg For 8620A

1-30, A source control interconnect cable (HP
Part No, 08410-60115) is necessary for automatie
multi-octave operation of the B620A with the
8410B, This cable may be ordered through your
nearest Mewlett-Pac'ard office,

1:31.

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

Rack Mounting Kit

Adapler Manulacturar Mods! Nusber
APC-7to N lfemale | HISMA
APC.7ta Nmgle o) 11525A
APC-7to OSM male | 11533A
APC7tn OSM female | (NEREV.Y
APC-Tw BNC: 2 131.1027
APC-T10 TNC 2 1311026
APC-7 1o NPM 2 13191035
APC.7 1o GRB74 K| 08749791
GRB74 to GRI00 3 0874-9709

I, Hewlett-Packard
2, Amphenol RF Division, Danbury, Connecticut
3, Gen Rad, Concord, Massachusetts




General Information

1:37.  Fixed Coaxla! Attenuators

1-38, Fixed coaxfal attenuators are useful for
reducing mismateh nmbiguities, reducing power to
safe levels for power-sensitive devices, and im-
proving tignal-to-noise ratio for wide range at-
tepuation meassurements,

1:30. B482A Sorjes, These nttepuntors hove
APC-7 connectors, and can be used from de to 18
GH 2, Thelr nominatl attenvation values and SWR
are Jisted in Table 1-5,

140. © 84918 Serigs, These attepuators have
ohe mnlc and one femple type N connector, and
can be used from de to 1B GHz, Their nominal at-
tenuatfon valnes are listed in Table 1-5, ‘

~ Table 1-5, HP 8491B and 8492/ zilterll{u:ors

:1'480

Optlan Allen- Meximum SWR
Humbar | uslion 34910  pam2A
003 3dB <12, <115,
. 006 6dB | deto8GHz | deloBGHz;
010 1048 <].3, 1,25,
020 2048 [810324 G [ 8to 12,4GHz
030 i dB <1, 5 < 1AS,
40 A0dB [ 12,410 18 CQH2 (12410 18 CH2
050 . S0dB
060 &0dB
1-41. Line Lengths
1-42, Rigid, nir dielectric, coaxial line sections of

I0°and 20 centimeters are available for making
transimission measurements on devices physically
longer than the 15-¢cm cextension of the Model
B740A., 'These line sections, designated 11 566A for
the 10-cm length anc 11567A for the 20-cm length,
have APC-7 cannectors,

A.43D

1-44, Fixad Loed, The Model 909A is a 50-chm
coaxinl termination with APC-7 connector for use
with the Models 8741A, 8742A, 8743A 87435A,
and 87468 Test Units.

Loads.

Madel B4T0OB/B3LTA

1-45, 'Sliding Load, The Madel 905A or S07A I
A movgble Joad In a 50-ohm coaxinl Jine that has

‘un APC-7 connector, The sliding load is useful for

improving the aceuraey of reflection measurements
nbove 1,8 GHz,

1.46, Shoris

1-47, The L11511A Type N Shorting Jack, the
11512A Type N Shorting Plug, and 11565A APC-7
short cun be used with the reflection test units for
calibrating reflectometer measurements.,

DISPLAY UNITS

1-49,  All plug-in display units designated for use
with the Model B410B are completely inter-
changeable. These unfts are powered by the Model
B410B with all necessary fnterconnections made
automatically when the unit is properly Installed.
Markers and display blnnking inputs nre provided
by the source,

160, Model 8412A Phase-Magnitude Dis-
play. Intended for fixed- and swept-frequency
transinission or reflection  measurement, the
Model B412A provides phase and magnitude in-
formation on an oscilloscope, Phase c¢an 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,
Megnitude eap be aispluyed at 0,25, 1, 2,5, and 10
dB/Division, Analug voltages for both phase and
mngnitude are available at rear ourput jucks, The
analog voltages can be used to ¢ btain calibrated
plots of phase angle and ampliv.de ratio against
frequency on graphic recorders,

1:61, Model 8413A Phase-Galn Indicalor. 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 anglog voltage, The
meter indicates phase or amplitude accordin, to
the function selected, while the analog voltages
continuously monilor both phase and amplitude,
The meter has center-72r0 scales with phase ranges
of %6°, +[8° %60° and & 180° and amplitude
ranges of ®3, =10, and =30 dB, Calibrated
phase offsets in 10 degree steps allow any phase
angle Lo be read un the best-resolution range of
#6°, The analog voltages can be used to oblain
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calibrated plots of phase angle and amplitude ratio
ogainst [requency on  conventionnl two-trace
ascilloseopes or graphic recorders,

1:62, Model 8414A Polar Display, The Model
8414A |5 used for trensmission (gain, attenuation)
and for reflection measurenients §mpedance, ad-
mittance, reflection coefliclent, return loss), It
displays linear magnitude ratio and phase in polar
form on a built-in cathode ray tube, and provides
simultaneous  voltages  proportional 1o 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 madilication has been made on
the Model 8414A plugdn that offects Inter-
changeabijlity between the units, Table 1-6 shows
the units that will work together, As shown in the
' tuble, modification kit no, HI? 08414-6022 may be
“added 1o the 8414A with serfal numbers 749-00215
and below to make it compatible with any 841083,

Table 1-6, Models 84108 wid 84144
Comparttbility by Scrial Number

BA14A ~ Mates with 84108
802-00216 and ahove : All
749-0021 5 and below
with HP Pazt No, 08414 All
6022 Modification Kit
installed,

1-64.  AUXILIARY EQUIPMENT.

1:65. Transmission and Reflection Test
Units |

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

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

Genernd Information

measurements, 1t includes a calibrated line stret-
cher and o calibrated extension line with separate
digital counters for measuring the mechanical and
clectrical lengths of the network being tested,
APC-7 output connectors on the mensuring chan-
nels nre spaced to mateh the inputs of the Model
B411A Harmonle Frequency Converter. The test
upit covers the frequency range of the network
analyzerup to 12,4 GHz,

1.568, Modals 8741A and B8742A Roflection
Test Unils, Two reflection test units cover the fre-
quency range of the network analyzer up lo 12,4
GHz, Model 8741 A spans 0,13 to 2 GHz, and the
Model B742A covers 2 to 12,4 GHz. They contain
brondbund directional couplers and a calfbrated
line stretcher, The line streteher Is for equalizing
the electricnl distance from the Lest signal input to
the {ncident and reflected signal outputs. It can
also be used to move the plane of measurement as
much as 14 em for the Model 8741 A and 16,5 em
for the Model 8742A. A digital counter registers
line length with 0.1 mm resolution, APC-7 connee-
tors are used on the test unit output ports, com-
patible type N on the input port, An HP Mody
1E565A APC-7 short Is a furnished accessory with
each B741 A and 8742A,

1.69, Model 8743A Reflection-Transmission
Test Unit. This reflection-transmission test unit
divides a signal jnto two channels for amplitude
and phase comparison. Pushbuttons seleet elther
transmission or reflection measurement, It n-
cludes a line stretcher with a digital counter. This
unft covers the frequency range from 2,0 1o 12,4
GHz(2,0t0 I8 GHz for Option 018),

1-60, Model 8746A S-Parameter Test Set.
The most convenfent way to measure S-parameters
in the 0,1 1o 2 GHz lrequency range is with the HP
Madel 8745A S-Parameter Test Set, This test set
combines in one unit all the coaxial switches, diree-
tional couplers, bias networks, and signal-
puth 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 cireults for
each S-parameter are automatjcally connected by
pressing the appropriate front-panel pushbuttons
or by remote contact closures.

1-7
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161, Model 87468 S.Parameter Test Set,
The HP Model B746B contains the necessury
microwave circults for mensoring all four S-
paramelers of an active or passive two-port device
from 0.5 10 12,4 GHz. The Model B74613 is desipn-
ed primartly to be used with the Hewletl-Packard
Model 3160BA  Trapsistor Fixture. However,
measurements on other microwave devices may
niso be made by inserting the necessary coaxjnl
line-lengths in the rear panel reference line,
Measuring cireufts for euach S-parameler are
automatienlly set with front-panel pushbuttons or
with remote-contact closures, Attenuation of the
incident RF signals, in 10-dB steps, can olso be set
with front-panel pushbuttons or with remole
contact-closures,

162, Accessories are available which suit varjous
kinds of two-port devices, The 1 1604A Universnl
Extension, with §ts pivoting afr-line extensions and
rwivelling connectors, ollows meny kinds of non-
axial connector devices 10 be connected to the test
set, The 116008 and 116028 Transistor Fixtures
adapt the B745A test sel ports for measurements of
transistors, The $1600B is for: TQ-18/TO-72 buse
patterns, and the 11602B s for TQ-5/TQ-12 base
patterns, The fixtures mount on the lront 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 thie fixture 10 accomodate the
vorjous lead orfentations, The 87178 Transistor
Bias Supply can be connected to the Lest set to app-
Iy and sense de blas, The fixtures and their dials
can also be used to make measurements on com-
ponents such as capacitors, inductors, and diodes,

1:63. Models X8747AIP8747A Transmission
and Reaflection Test Unit, This waveguide
transmission and reflection test unit divides a test
signal into two chanwnels for amplitude and phase
comparison, This unit permits testing waveguide
components with the coaxial network analyzer, it
includes n valibrated line stretcher, The X8747A
covers from 8.2 to 12,4 GHz, while the PB747A
covers from 12,4 to 18,0 GHz, An Option 018
8411AIs necessary to operate in P-band,

1.64. Model KB747AIR8747A Transmission
and Reflection Test Unit. This waveguide
trunsmission and reflection test unit divides a test

i-8
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signn) into two channels for smplitude and phase
comparison, This unit permits 1esting wavegulde
components with the conxial network analyzer. It
includes a calibrated line stretcher, The KB747A
covers the 18 to 26,5 GHz bandd in frequency
segments up to 2 GHz wide, while the RE7T47A

" covers the 26,5 10 40 GHz band in 2 Ghz sepment,

1-66. Madel 8418A Auxiliary Display Holder,
The 8418A Auxiliary Display Holder provides g
means of utilizing two dilferent types of phase-
magnitude display units simultaneously (i,e. polar
and rectangular displays), The B41BA contnins a
power supply and phase and amplitude controls
for referencing an auxiliary display unit (8412A,
R4J1IA, or Bdl4A) 1o a display indicator in the
84108,

1,66, Signal Sources, The HP Mode]l 8620C
Sweep Oscillator, with its serfes of RF Plug-ins, is
the recommended swept source for the B410B- bas-
ed network analyzer system, The 8620C 5 com-
patible with the B410B AUTO sweep range
capabllity when the Source Interconnect Cable is
connected, The Source Interconnect Cable pro-
vides a digital {nterface between the sweeper and

network analyzer to control the sweep at the:

recefver phase Jock acquistion points and sweeper
band switch polnts, The 8620C is also HP-IB com-
patible, and may be used in autorutic system
applications.

167, A wide cholee of eingle-band and muli-
band RF Plug-ins [s avallable for use with the
8620C, Yor aon B410B-hased network analyzer
system using the B745A S-Parameter Test Set, the
B6222B provides single sweep coverage of the 110
MHz to 2,0 GHz frequency range of the system,
The 86290B features n 10 mW output power over
the full 2,0 to 18,0 GHz bund of the 8743A
Reflection-Transmission Test Unit,

- 1-68. SIGNAL SOURCE REQUIREMEN7S

1.69, OQutput Power

1.70.
quate for both wide rapge attepuation
measurements and ) sflection measurements,

Range. About ~6 to + 10 dBm is ade-
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171, Stabllity, Owput power must be constant
enough veross the frequency range befng swept to
hold an OPERATE indjcation on the REF CHAN-
NEL LEVEL meter, The REF CHANNEL
LEVEL meter will stay in the OPERATE range for
the following $nput power levels; —18 1o —35
dBm (11 t0 12,4 GHz) and - 1810 =25dBm (12.4
to 18 GHz; Option 018),

1,72, Signal Purity

1:73, To prevey. the' ppalyzer from mistuning,
spurious signal ougput hduld be greater than ap-
proximately 25 dB below the desjred frequeney

1:74. Fraquency Stability

1-75.  OfF 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 Jine 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 M*Hz per millisecond, RF
blan!*ag should not be used in order to keep the
network analyzer in phase lock during retrace, An
additional important requirement s o pauvse be-
tween sweeps, There should be at Jeast a 3 milli-
second pause at the start frequency prior to each
sweep In order to allow the network analyzer to
lack inftially,

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 phose-Jocked with sweep speeds of about
35 milliseconds/octave from 0.11 to 18 GHz,

1.79, Frequency-Related Voltage Output

[-80, For fastest swept-frequency imeasurements,
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 s supplied
by the RF plug-in of the 8620A/C Sweep

Generial Informntion

Oscillator, The requirements for this vollage are
that it be positive in polarity ond i direet pro-
portion (JV/GHz) to the signal source output
Irequency,

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

1:82, 8620A Sweep Osclllator with RF
Plug-: In, ,
1.83, While ali 8620 Sweep Oscillators and RF
Plug-in units are fully compatible with the 84108
for octave sweeps, carly versions do not in-
corporate the complete multi-oclave  sweep
capability, Table 1-7 pives o serinl number
breakdown of the 8620A/C Sweep Osclllator and
RF plug-ins that are compatible for 84108 AUTO
mode multi-octave operation, Instruments with
serfal prefixes, or numbers, lower than those listed
in Table I-7 require a service kit and madification,
For Scrvice Note and Maodification Kit part
nun;bcr.. contact the Jocal Hewlett-Packard Field
Office,

Table 1-7. AUTO TunefSource Compatibility

HP Instrumant Serinl
Madal Numh‘r Pretix or Numboer

B620C (Mainlrumne) All

B620A (Mainframe) 2TAQLB70 nid nhave,
B0290A/B All

Other RF plugdns 1506A wid shove,

1-84,  An B620A Sweep Oscillator moditied for
compatibility with the 86290A RF plug-in needs an
additional madification for comp; “Ibility with the
84108 in AUTO mode operation. This modilica-
tion provides a path for the Ston Sweep signnl
from the B410B, and consists of a jumper between
8620A-17 (A7) and B620A-J2 (27), IF the jumper
is installed, then grounding 8620A-J2 (27) will stop
the B620A Sweep Oscillator [rom sweeping,

1.85. RECOMMENDED TEST EQUIPMENT

1-86, Equipment required for performance
testing, adjustment, und 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 eritival
specifications listed in the table,
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Table 18, Recommended Test Eguipment for Performuice (Sheet | of 3)

of, Usn Recommended
%J Instrumaent Critical Specilications (Note 1) HP Mode)
} Sweep Oseillntor Freguency Range: .01 0 1B Gz AT RO20CIR0222A
RE PhagIn (0.1 10 2.0GI2)
B620C/BO2I0A/ B
(21 1R GH2)
2 Power Meter & Frequency Range: 0,01 1o 18 Gz PAT 432A with BA78B
Thermistar Mount Power Range: +5 to =15 diim Oprien 014
Instrument Aceurpey! 13% Thermistor Mount
Input Jmpedance: 50 ohms
Connector; APC7
3 AC Vuoltmeter Aceuney: 1% p 40051
Range: 500 uV to 10 VRMS J00I° L.
Meter Seales dB
Input Impedance: 10 meguhms
Frequency: 278 kllz
C| Trmsmission or N substitate msy be used AT BTH0A
Reflection Test BTIA
Unit BTHIA
ETHIA
B7T45A
5 Dual Traee Vertical Amplifier: Dual Trace AT 1T40A
Oscilinseope Bundwidth: 100 MUz minimum ‘
with 10:) Horlzonal Sweep Rate: 200 nsfem
probes expunded to 20 nsfem
Vertienl Sensitivity: 5 mViem
6 Spectrim Analyzer | Frequency Ronge: Q.01 to 1B Gl T B505A
Sensirivity: I mViem
7 Reflectometer Nu substitite may be used p B755B/182T
System 11666A
(Swept Amplitude B750A
Analyzer &
Reflectomelter
Bridge)
B Frequency Counter | Frequeney Range: 10 Hz o 1B Gz AT S340A
Accuracy: $0.2%
Display: 4 digits minimum
9 | Bua DC Power Outputs: 0 to 40 Ve AT 620518
‘ Supply 0-300 mVde
i0 Display Plug:in Nu substimte may be used PAT B412A
for 84101
o
1-10 i
)
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General Informuation

Table 1. Recommended Test Equipment for Performance (Sheet 2 0f 3)

Ref, Use Recommended
N, Instrument Critical Specitications (Note 1) HP Madal
] Dighal Acciiraey: 0,05 AT RAUIN
Multismeter Input Empedance: [ megalims
minimum
Range: to ) 50V
12 DC Electronie Accarney? £3% ol full seale AT A2TA
Voltmeter Iput Ipedance: 10 megohms
minimim
Range: tn 2100 yolts
13 Low Frequency Frequency Range: 200 w400 kij2 AT J312A
Signal Sonree
(A8 k1)
14 Pawer Splitter Freguency Range: 0,11 1m0 18 Gllz PAT 11067A
15 20001 Fixed Attenuation: 20 dB numinal AT B9 AB, Option 20
Attenutor
10 10 4B Fixed Attenuation: 1O I3 popinal MAT BN, Opthon 10
Attenuntur Frequeney Range: 0.1 o 18 Gl {None )
(2 required) SWR: 1,35 maximum
Connectors: APC?
17 Fixed Afr Line 50-uhm, 20 cm air line with APC-? AT LESHTA (Nuie )
conneciurs
I8 S0-ohm Load 50-0hm epmination with APC.7 PAT YA
wonnectors l
19 Adapters S0-ohim adapter (APC7 1o male PAT F1525A (Note 2)
type N) '
20 Adapter 5Q-ubm adapter (APC7 1o femule PAT HISMA (Nute 2)
(2 required} type N)
21 Shont 50-ohm short (APC.7 connector) AT 1ESG5A (Note 3)
n SQ.ohm Feedthry 50-0hm termination A L0481 (with
Connectois: imale BNC and female wlaper 1250-083))
subminfature
23 RF Cable Deineh cable with Type N connectors PAT 8120.2269
(3 required)
b2} RF Cable 2hineh enble withType-N comectors MAT §120.2292
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Mode) B410B/841 1 A

Table 1%, Reconnnended Test Bgnipment for Performanee (Sheet 3 of 3)

Toul

of, . Use Recommended

?Ju,. Instrument Critical Spocificatians {Note 1) HP Modal

25 Souree Coptrol Na substitute may be used PAT Hn20C
Cabhle 8120.2208

R60A
oB10.60)15

26 1 d} Step IDC o 18 Gl A BB
Attennator Type N Connectars

iy §O dI} Step DC 10 1B G2 PA B4Y51
Attenuitor Type N Connector

28 Adapter Type N Mule:-Male A ) 2500778

M Adapter Type N FemuleFFemale A 12500777

30 Adapler (2) Type N Male to BNC Female A 1 2500780

30 Adapter Senlectro SMC Male-Mule A 12500827

n Adupter Cable (2)° | 36" Cuble SMC Female A 11592:6000)

to BNC Mule

33 Tesy Covers for No substitute may be used A 0841 1:60035
BHIIA

ki) APCST Contaet No substitte may be used, R 5060:0236
Extrictor Too) (Notes 2 and 4)

35 APC.7 Spanner Nos' e may be used, R 50600237
Wrench (Notes 2and 4)

36 Open End Wrench Thickness: 3/32" maximum R 87100877
6™ X 112" {notes 2and 4)

37 Bumdy Extrctor Burndy Part Mo, Rx20:25 V1 R Nope

1, = Performance; A = Adfustments T = Troubleshooting; R = Repair.
2, Partof I J15B7A Accessory Kit,

3, Fumnished with HP 8741 A und 8742A,

4, Part of HP 11591A APC.7 Connector Tool Kit,

1-12
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Mode) 8410B/8411A

Installntion

SECTION ||
INSTALLATION

21, INITIAL MECHANICAL INSPECTION

2-2, 1 external damage 1o the shipping carton |s
evident, ask the carrier's agent 1o be present when
the fnstrument §s unpacked, Cheek the fnstrument
for external damage such as broken controls or
connectors, and dents or seratches on the pane
surface, 1§ damoge is evident, refer to Paragraph
2-5 for recommanded claim procedure and
repucknging information, I the shipping carton is
not damaged, cheek the cushioning material and
note any signs of severe stress as an fndication of
rough handling in transit. 1f the instrument ap-
pears undomaged, check for all supplied ac-
cossorfes, then perform the clectrienl  check
{paragraph 2-3),

2:3, INITIAL ELECTRICAL INSPECTION

2+4,  Check the electrical performuance of the pet-
work analyzer us soon us possible after recejpt by
perfarming the Performance Test (Paragraphs 4-12
through 4-1B), The Performance Test procedure
compares the electrical performuance to the spect-
lications of Table §-1. This test s also suitable for
incoming quality control inspection, I the net-
work unalyzer does not perform within the specifi-
cations  when received, refer to Paragraph 2-5 for
recommended cladm procedure and Paragraph 2-7
for repackoging information,

2.6, CLAIMS

2-6, 1l physical damage is evident, or if the ip-
strument does not meet specifications when re-
celved, notify the carrier and the neurest Hewlett-
Packard Sales ond 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, I the Model 8410B or Model 8411 A Is be-
ing returned to Hewlett-Packard for servicing, at-

tneh a tng indicating the type of service required,
return address, model number, apd foll serial
number, Also mark the container FRAGILE to
assure carcful handling, In ony correspondence,
refer to the Instrument by model number and ful)
serfal number,

210, Using Other Packaging

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

a, Wrap the Instrument n heavy paper or
plastie, (If shipping to a Hewlell-Packard service
olfiee or center, attach a tag fndicating 1* ¢ 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 materfal is
adequate,

¢, Use enough shock-absorbing material (3-10 4-
inch layer) around ull sides of the Instrument 10
provide firm cushion and prevemt movement in-
side the contalner, Protect the control panel with
cardboard.

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

¢, In any correspondence refer to the instrument
by model pumber and lull serial number,

2:12, PREPARATION FOR USE

213, Power Requirements

2-14,  The B410B requires o power source of 100,
120, 220, or 240 volts ac + 5% — 10%, 50 to 60 Hz,
single phase, Power output should be capable of
B5 watts when the 8413A Phase-Gain Indicator
plug-in is installed, and 105 watts when a CRT
display oplug-in s installed (8412A rectangular
display or 8414A Polar display),

21

-~



Installation

2:15, Line Vollage Selection

2-16, Figure 2-1 provides instructions for Jine
voltage nnd fuse selection, A set of fuses is sup-
plied with the Instrument,

‘CAUTION

To prevent damage lo the Insiru.
ment, make the line vollage selec:
tion belore connacting line:power,

2:17. Power Cable

2-18, To protect operating personnel, the
National Eleetrien) Manufacturers’ Association
(NEMA) recommends that instrument panels and
cubipets be grounded, Accordingly, the Model
B410B is equipped with o three-conducior power
cable which, when plugged into nn 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 841083 from a
Iwo-contact outlet, the protecting feature ma: be
preserved by using n three-prong to two-prong
adapter (HP Stock No, 1251-0048) und connecting
the green wire of the adapter to ground,

Mode] B410B/841 1 A

220, Bonch Qperalion

2:21,  The Model 841018 cabinet has plastie feet
and n foldaway tilt stand For convenience in beneh
operation, ihe stand inclines the Instrument
enough to make the panel features easy Lo see, The
plastie Teet provide clearance for air circulation
and make the Model 841013 self-aligning when
stacked an other Hewlett-Packard full rack-width
maodular jnstruments,

2:22, Rack Mounting

2:23, Preparation  for rack-mounting 5 -
lustrated in Figure 2.2, All necessary hardware is
contained in the avallable rack-mounting kit (HP
Stock No. 5060-8741), This rack-mounting kit Js
supplied with Option 908 instruments,

2:24, Connecting the Model 8411A

2:25, To conneet the Model B411A 10 the Model
B410D;

n, Set the Model 84108 LINE to off (push-
button not lighted),

b, Hold the Model B4IIA cable connector so
that the head of the serew fn the connector body
enters the slot in the top of the Model 84108
INPUT cannector and pusl the connectors firmly
together,

¢, Tighten the coupling ring securely,

RECEPTACLE FOR FRIMARY POWER COND

AN
PC SELECTON BOARD EHOWN POSITIONED

FOR $15/120 VACPOWER LINE, —

OPERATING VOLTAGE APPEARS IN MODULE WINDOW.

SELECTION OF OPERATING VOLTAGE

1. Slide open power module cover door and
push FUSE PULL Jever to left 10 remove
fuse,

o772, Pull out valtegesalector PC board, Pasltion
PC honrd sc that voltage nearcst actual
line voltage level will sppear in module
window, Push board bock Imo s slot,

3. Push FUSE PULL fever Into Its normat
right-hand position,

4, Check lusr 1o make sure Jt is of correct
roting and type for input AC line yoltage,
Fusa ratings for dilferant line voltages
nre indicated helow power module,

B, Insart correct fuse in fusehalder,

2.2 Figure 2-1. Line Voltage Selection
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Tible 2-1, AC Power Cables Avallabh

Installntion

Cab'a 8 Cablo
HP Part D Plug Leppth Cable For Use
Plu Typa »» | Number | ' Dascriptlon em {inches) Color In Country
! .’n Stralght*DS) 363A 229 (W0 Mint Gray United Kingdom,
31:6 |90° 229 (90 Mint Gray Cyprus, Nigeria,
Rhodesia
Singapore
So, Aftica, Indln
B120:1369| @ | Straight*N255198/ 201 (79 Gray Australin
8120.0696 ASCII2 22) (87 Gray New Zenland
4 | 90° M
|
!
BI20-1689 [ 7 | Stralght*CEE7.Y11 201 (79; Mint Groy East and West
B120-3692( 2 | 90° 201 (79 Mint Gray Ewrope, Saudj
Arabja, Egypt
© {unpolarized in
‘many natjons)
BI20-13481 5 | Straight*NEMAS-15P | 203 (80 Dlack United States,
B120-1398; 5 | 90° 203 (80 Black Canade ,
B120:1754| 7 | Stralght*NEMAS-)15P 91 (36 Black i:)%ng)(mu of
STIOTITR 1 | SuggnNEmAS ST | 203 00 TadeGray | Mexido,
BJ20-1521| 6 | 90 . 203 (B0 Jade Gray Philippines,
BI20.1676| 2 | Straight®NEMAS.15P 91 (36 Jade Gruy Talwun
812020041 3 | Straight*SEVIO0! 201 (79) Gray Swhzef!nnd
1959.24507
Type 12
260V B120-0698| 6 Straight *"NEMAG-1 5P
E
260V B120-1860| 6 | Straight*CEE22.V1
E
» Part number shown for plug is industry identifier for plug only, Number lshown for cable is HP Part
o Number for complete cable Including plug, ' | ‘

E = Earth Ground, L = Line; N = Neutral:
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2:26, INSTALLING A DISPLAY UNIT.
2:27, Taivstall a plug-in display upit;

n, Set Model 84108 LINE switch to off
(pushbutton not lighted),

b, Press down on the extraclor-retainer lever
Intch and swing the lever outward to §ts mechanical
stap, '

¢, Rest the rear feet of the displuy 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, Pivol the extractor-retainer lever back 1o fts
closed and Jatched position, Al necessary clec-
trical connections between the display unit and
Model B410B are made automalically,

2.28, CARE OF INPUT CONNECTORS

229, RF signils nfqb coupled into the Madel
8411 A through 50-olhm, 7-mm APC-7 coaxial con-
nectors, These conneetors should be handled with
particulir care for twomain reasonst (1) continuj-
ty through APCT connectors s obtained by end-
to-end contagt of the inner and outer conductors;
conseanently, the eleetrical performance of the
«cannecior is largely dependent upon the condition
iof these exposed surlaces, and (2) the critical con-
tacting surfaces are directly attached to the vital

* frequency converter units inside the Mode] 841 1A
. and are not separntely 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 1o be damaged is the fnner conduetor
contact, Since it protrudes slightly beyond the
plane of electrical contact, any wiping action of
one connector across the other can damuge the
contact epough to cause a discontinuity. The risk
of this kind of damage ¢an be minimized by always
having the coupling sleeves on the Model 8411A
connectors fully extended,

2-:31. Contact Fle.plncement

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 epply

ito ;hclereplnccmqnt of inner conductor contacts:
l .

.
o

,
. ! 0 . i V | v
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Installntion
8, Do not apply more than slight inward
pressure 1o the Inner conductor,

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

¢, Do not attempt to repalr coptacts,

d. Do not re-use coptacts,

CAUTION

Inward pressure or lwisting 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 atempted with ordin-
ary hand tools, Only the Hewletl-Packard sel!-
positioning, hypodermic-nction contact extractor
too} (Stock No, 5060-0236) should be used, This
too) exerts no appreciable Inward pressure and no
twisting force on the inner conductar, Instructions
for removing contacts are supplied with the 1o0l,

2-35. No tool Is required for installing a replace-
ment contael, Insert ‘the contact gently by hand,
applying only enough inward pressure to shap it
into place, Then check for proper installation by
inspecting the contact for even spacing of its four
segmients, Also, test for normal spring netion by
applying light inward pressure against the end of
the contact with a pencll eraser, As the pressure i
released the spring action of the contact should
eouse t to move outward, 1T noy, the contaet s
defective and should be replaced,

2:36. Ceupling Mechanisms

2-37, The coupling mechanism includes the
coipling nut and the two-plece coupling sleeve
assembly shown In Figure 2-3, Both of these parts
can be;replaced without nccess to the inside of the
Mode} B411A, and without disturbing efther of the
conductors, A special spanner wrench, HP Stock
Number 5060-0237, is required. This wrench'ls in-
¢luded in Accessory Kit 11587A and APC-7 Con-
nector Tool Kit 11591 A, ot

2-18. To remove a coupling mechanism:

a, Fully extend the coupling sleeve 1o provide a
gulde for the soanner wrench,

2:5
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Installntion Model 841013/8411A

COUPLING SLEEVE

QUTER CONDUCTOR

INNER CONDUCTOR
= N ¢AUlION
Do not Iwls) inner con-

ductor. Any rotolion can
dllubhywnplu

INNER CONDUCTOR
/ CONTACT

=

1

TS
/=y
NN ‘ \

‘ SUFPPORT BEAD

COUPLING NUT

Use 2, IMPORTANT: Part the connectors carefully
To Connect: to prevent striking the inner conductor
contact,
1, On one connector, retract the coupling sleeve CARE
by Lurning the coupling put counterclockwise
untll the sleeve and nut disengage, 1. Keep contacting surfoces smooth and clean,
Irregularities and loreign porticles can degrade
2, On the other copnector, fully extend the electrienl performance,

coupling sleeve by turning the coupling nut
enckwise, To engage coupling sleeve and
cousling nut when the sleeve §s fully retracted,
pres, back lightly on the nut while turning it
clock wise,

3, Push the connectors [firmly together, and
thread the coupling nut of the connector with COUPLING SLEEVE
retracted sleeve over the extended sleeve, Leave

the other coupling nut in the original position; CONTACTING
closing the gap between coupling nuts tends Lo SURFACES
loosen the electrical connection,
To Discanneel? 2, Protect the contacting surfoces when the
! connector §s not in use by leaving the coupling
I, Loosen the coupling nut of the connector sleeve extended.

showing the wider gold band,

3, Use lintless materfal and/or  firm-bristled
brush such ans toothbrush for cleaning. If a
cleaning fluid is needed use [sopropy! sleohol,
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-

BAND bon tetrachloride, Expose the connector parts

to the eleaning Muid and its vapors as briefly as
possible,

Figure 2.3, APC-7 Connectors
2.6
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b, Align the wrench so both pegs engage the
holes in the end of the coupling sleeve assembly,

¢, Pressing the wrench fenly ngafnst the con-
nector, unserew the sleeve assembly by turning the
wrench counterclockwise,

2:39,  When installing a coupling mechanism, st
the coupling nut in place on the canneetor first,
then thread on the coupling sleeve assembly and
tighten it firmly with the spunner wrenels, (Extes-
ding the coupling sleeve helps to keep the spanner
in posfifon during the final tR;hlcning.

240, POWER SWITCH LAMP
REPLACEMENT

2-41,  The lamp housed in the POWER swiich
pushbution indicates that line power s 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

functionnl operation of the B410B and 8411A
system, but does not eheck =alibration,

. Connect equipment us showr  “igure 2.4,

b, Set signnl source for single-frequency

CW operation, any frequency from 110 MHz to
12,4 GHz,

¢, Set the B410B FREQ RANGE switch to n
position that includes the signal source frequency,

d, Set 84108 SWEEP STABILITY control to
CW detent position,

e, Slowly increase sigual source power ungll the
B410B REF CHANNEL LEVEL meter indicates in
the OPERATE range.

I, Set TEST ZHANNLEL GAIN for a convenfent
TEST CHAN indlcation on the 841 2A display,

8 Sct B412A MODE switch to PHASE and
DEG/DIV switch 1o 90, Adjust the PHASE VER-
NIER control, The dot on the CRT should be
stable and move smoothly in a vertical direction,

- ki e a
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Installntion
L4
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Figure 2-4, Test Setup for Operators Quick Check

FRPLYS N30, 20

ey e e Tt ST D | S et s st At S s




F




Model 8410B/8411A

Qperation

SECTION Il
OPERATION

31, INSTRUCTIONS FOR MAKING
MEASUREMENTS

3-2,  Step-hy-step instructions for making basic
trunsmidssion and reflection mensurements with the
B410B/B411A are found in Application Note
AN 117-1 [ncluded with your strument. Addi-
tional copies may be obtained from your nearest
Hewlett-Packard Office.

3-3, A typical test setup for mullfoctave mep-
surements is shown in Figure 3-3. This test setup

uses an B620C/86222A for the 0,11 to 2 GHz ranpe
and an B620C/86250A/B for the 2 to 18 GHz
range,

3.4, DESCRIFTIONS OF PANEL FEATURES

3-5. Front and rear panel controls, connectors,
and indicators nre deseribed in Figures 3-1 and 3.2,
In these figures the numbers on the illustrations
maltch the deseription numbers,
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1. TEST. Tuest channel input, Simpedanee 50
ohms, Fregueney range: 0,01 - 124 Gy
(Option OIB: 0,11 10 18 GH2)L Inpan power:
— 10 dBm maximum, not to exceed reference
chanuel  power by more than 20 dib,
Dynamde range: e fenst 60 i3, Admits fre.
queney 1 which reference shanne) bs tuned,
Cunnector is precision APC.7, 14

2. REFERENCE, Referenve el inpat,
Impedance: 50 olims, Freguency range: 0,11

{damage level).

(damage level),

CAUTION

o Maximum input power: 50 mW

B411A INPUT

« Maximum dc on RF line: =3 volts
¢ Do not iwist the APC:7 Inner conductor,

» Static Discharge; Static charge on
cables being connected to the inpul
can damage the Model 8411A.

124 GHZ OpHon 3R w IR CGHz)L I
terial  puebning  tones  and tinehs
REFERENCE ancd TEST climnnel Inpans 1o
the frequeney of the REFERENCE inpa,
Reguived Input Jevels Jie b aoranpe bepween
=18 mnd =35 dBm i 1L GEHEz ol - 1810
= 25 B rom 1204 o 18 G2 o Option
IBY, Input power Iy in this range when the
RIS CHANNEL TEVEL muer fndiciies in
the OPERATE region. Connector s ek
sfan APCTH

Figure -1, Front Panel Featwres (Sheet Tof 2)
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3, INPUT, 34308 connector mutes with 7. REF \CHANNEL LEVEL, Metr
B411A  Harmonie Frequency Converler indlentos ampiftude of signal applied) 1o
cable, Mode) B41IA referepee channe) Input,

Pointer should be in OPERATE region for
all phase and mognitude mensuyements,

4 POWER. Combination line povar swiich Because the merer averages fn RE power
and power indicator, Pushbitien glows during the mnomatic relocking 'eycle and
when instrument s on, Pushbuiton retniner sweeper retrace, the meter level should be
pulls out for lamp replacement (Paragraph set with o Slow sweep rate,

2:40), i

5. FREQ RANGE (GHZ), Automatie or 8, AMPLITUDE yERNlEHo Uncalibrated
manual frequency range selecifon control, test channel gabn vernfer with nt leost 2 4B
In AUTO position, the 84101 monitors the continios range, Gain  increnses with
sowrce through the Source Interconnect clockwise rotatlon,

Cable and auromatically selects the proper
frequency range, Panfeulor  frequency
ranges can be selzcted, Selected range must v, PHASE VERNIER. Continuous control

include the frequency (or frequenaies) at
which measurements are to be made, The
dinl |5 marked to Indicate that an B411A
Optlan 018 Is required Tor frequency ranges
above 12,4 GHz,

SWEEP STABILITY, Fine tuning
contral, Adjusts for best automatic ning,
A CW detent at the fully counterclockwise
position gives best auto-tuning for single
frequency CW-made operation, For swept
meast, ements, this control is typically sel
to the ) o'clock position,

for changing relotive phase of reference and
test channel signals, Rnnac is at Jenst 90°,
uncalibrated,

10, AMPLITUDE, Precsion 69 dB 1est

1

channel gain control, Left hand control has
0 to 60 dB ri nge in 10-db steps, Right hand
cantrol has 0 to 9 dB range in 1-dB steps,

vPivoting lever installs, retains, and extracts

plug-in display units,

YSee Paragraph 2-28 for mportant instructions and information on the use ond care of APC-7 cunneclors,

*Pratect erftical contueting surfaces by leaving the coupling sleeve extended when connectors are not In use,

Figure 3-1, Front Panel Features (Sheet 2 of 2)
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Power Line Module and Fuse,,
Allows selection of 100, 120, 220 or 240

Vae Qperation, To ¢hange power sefestion,

power cable must be discopnected from
vear of [nstrument, This ollows plosife
window covering fuse compuriment to shide
to one side, exposing fuse, To elther change
fuses or power selection,
pull outward on lever in fuse compartment,

FREQ REF INPUT. Accepis & volloge
propurtioral 1o reference chunpel input
frequency () V/GHz). Voltage s used in
AUTO mode operation, FREQ REF
INPUT fs supplied by the RF section of the
8620C Sweep Oscillator,

SOURCE CONTROL, For use when
operated with ihe B620C Sweep Osclllutor,
Connector is used with Sonrce Control
cable te provide nterconnection of Stop
Sweep and Externnl Trigger between 84108
and 8620C Sweep Osclllator Lo allow multi-
octave sweeps,

SWP REF IMPUT, SWP REF INPUT i
not used with the B620A/C  Sweep
Oscillator, Accepts a volage proportional
to reference channel fiput frequency for
single octave sweeps, Voltage enables sutos |
tuning to track fast  sweeping input
frequencies, Nominal 0 to 440 volis per
octave from 20K ohms o&:20% sowrce
impedance required, The lower voltage

7.

10

musl cn[midc wnh the Jowest  Inpws
frequency, HP 690 und BEYO  Hwegp
Oscillators  fupnish  suitnble
votages.

TEST CHAN QUT, 278 kHz sine wave,
Ampliinde depends upon the mnplitude of
the test channel R¥ input ond the sertinys
of the front-panel TEST: CHANNEL
GAIN (D) apd AMPL  VERNIER
controls, Amplitude range is 0 to about 10
volts p- P

REF OHAN OIJT 2k XHz sing wave
with amplitude fixed a1 about 2 volts pop
nominal: when REF CHANMEL LEVEL
meter reads [n the OPERATE region.

TEST PHASE, 218 kH. sine wave with
amplitude fixed st about ©,22 volts p-p,
Signal js in p,h'nsc with test channel fnput,

BLANK, Provides a -2 10 —4' Vvolt
blanking signal when the 84108 5 not
phase Jocked, This blanking signal may be
uscd with un auxtliary display vnit,

AIR INTAKE FILTER, Glean ngulnrly.
Do not obstruct airflow,

SERIAL NUMBER PLATE. Eight digit
serinl number should be fncluded in any
correspondence  concerning  the  Model
B4101,

YSwept 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.

relerence

34

Figure 3-2. Model 84108 Rear Panel Features

, —
J'
=
=
13
. F

|

'3 ]

Nl ||'



I
} i
Mo/lct BOORMAIVA

5
) | L |‘ L 'I '
. 1 . i i v
i \ { . 0 lll : ; " ! ; '\l
{ N ) ‘ ' L
4 , ' | l
. ‘ ; ]
A ' ~ oo
| 'l . i 0 5 ! .
' ‘: 'l | J \ | Yoo .
Vo | ;o \
. ll ‘ '
o | : , i 3 .
' ] |
l, ! \ .
Voo o B :
o o S e
‘i Y %EE;H SWILP FoAkib r—? 1" ; |
'i : OSCIILMUR ' 1 ,;]":;' ;___‘ . bivp N - .
1, "= o ‘ HETWORK. .-j“.‘“_"\"“. ‘J
[ ~ RF PLIG-IN ARALVZEP . !;‘ RN T
Do ' HNSOcER
t vt He -l | vt ».:.:..
- &l o @R '
i } i e
‘; * ' '
{ t | ! I \
j ¥ R NAMONIE B
n TREQUERCY S ' o
A CONVIRTER ;
/ Loy ! . ) . L
} "‘ ) : ! ' ‘\\ \ 3 \ 4 ' ’
o IRANSM 551 0N V0
s ReRLECTION fle P
r/ X : MSTUNIT  |pssassssass : o
; : _.I . o [
)’ . .
Jroa ot : ‘ 3
¥ Ay LB —nvé_
N o Flgwre 3-3. Typleal Test Setup for Multioctave Measurements
i
‘ l'e : i
B .
‘ |
. 1
! '
} '.1
; g |
- .
ll
]
i
R f
. . . j b
Ty
5 _
i l': | 3'5/3'6
Py i
at;-} mein b a s —— PRI TS Mh‘flw&mhn  LBCF T o e e e e N N S YU VTP 77PN

“Operation




PERFORMANCE
CHECK

e 082 Sk AR T ol U AP e N e S i Ml N s
e e W
-~




ot gt T

I [ ey IR AT T TR R N BT

T, SO il

Madel B41013/8411 A

Performanee ‘Tesis

- SECTION IV
PERFORMANCE TESTS

4.1, INTRODUCTION

4-2,  This section provides instructions for check-

ing calibration and performance of the 84108 Net-

work Analyzer and B411A Harmonle Frequeney
Converter,

Wy

rmmw
GAUTION

STATIC DISCHARGE. The sampling
dlodes In the 8411A may be damaged by a
discharge of static slectricity,. Momenitarily
ground and short connectors prior lo
making conneclion to B8411A inpul
connaclors,

1

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 wlill cause distortion in the 8411A
preamplifiers,

MAGNETIC FIELDS, When using an
8412A or B4i4A Display plugin, do not
place the 8410B near a sweep generatoy
containing a BWO which has an unshield.
ed permanent magnet or the CRT will be
permanently magnelized, causing poor
focus, Separate B412A or 8414/ from any
magnelic source by a distance of at least
two feet.

4.3, 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

talernnce, the network analyzer shounld bhe con-
neeted through a varinble auto transformer 1o the
ac power souree, The line voltoge nt the Input of
the 84108 should then be adjusted 1o 115 or 230
Vae + 5= 10%,

4-5, PERFORMANCE TEST PROCEDURES

4:6. PURPOSE

4-7, - The procedure in paragraphs 412 through
4-18 cheek the 84108 and B411A performance,
This procedure may be used during incoming
inspection, perfodic evaluation, or after repair or
alipnment, The tests can be performed without
access  to  the instrument  interfor, The
specifications of Table 1.1 are the calibration
standards,

4-8, Table d-1 is a performance test record, This
may be used during the test to record the test
values obtrined, This provides o permanent record
of the test values for use at a later thme during
performance testing or perfodic evaluation,

|
$:9, I the B4IOB/B4) LA system Tails to meet any
of the calibration tests, apd a <frenit malfunction
is not suspecied, proceed to the uppropriate nd-
justment procedure in Seetion V. I a cirenit mal-
function s suspected, perform troubleshooting
procedures in Seetfon VIIIL

4-10, TEST EQUIPMENT REQUIRED

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

-
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Performange 'Tests

PERFORMANCE TESTS

Maodel BA1OB/R41TA

112,

AUTOMATIC TUNING TEST

SPECIFICATION TESTLED

Automatie Tuning
TEST DESCRIPTION

Sers wp inftind test conditfons and checks Tor phase lock of the system,

TEST SETUP

T AXIE
oM 1P Il ]
| f;nwonxl —_—
S)HER R _MALYIIR Y § §
GSCILIATOR  PLUG-IN '
\‘
[ DISPLAY
‘ - rmeniny || PluG-iN
_ ' i T
mum:{[ mml ny J CIHIHGL
coninin] oot
wutr J
HARMONLIC

FREQUERCY
CONVIRTER

FEBY

-

10 4B ATTERUATOR

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

PROCEDURE

a,  Conneet equipment as shown i st setup above,

b, Cheek that line voltage at input of 84108 s 100, 120, 220, or 240 VAC + 5% or — 10%, and ihat the
line-volinge selectfon eard fn the power module at the rear of the 84108 mrrcspunds to the ling
vollage,

¢, Set signal source for full band sweep operation, any fregueney from 110 MHz 10 12,4 GHz, U8 GH2
il option 018), Set RFF BLANKING to OFF, Set sweep speed o approsimately the middie ol the fasi
range, Use MARRKER Sweep when using B6222A/8 RF plugein and sel SI’AR[ MARKER 1o
> 1I0MHz,

d. Set B410B FREQ RANGE switch 1o AUTO and TEST CHANNEL GAIN 1020 dB,

e, Adiust signnl source POWER LEVEL contro) for an B-HOB REF CHANNEL LEVEL meter
indieation n the OPERATE region,

. Set B412A Display MODE switely to AMPL, dB/DIV 10 10, und BW 1o 10 kH2,

42 |
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Model BH10B/B41TA Performinee Tests

PERFORMANCE TESTS

492, AUTOMATIC TUNING TEST (Gont'd)

g Set BAIIB SWEEP STABILITY control to o posttion that gives a continvons amplitude trace on
B4)2A display, A typical setting Is at | o'clock position, 1t mny be necessary to reduce sweep rite on
sipnal source, (Bright dots on the display are bund switeh points For efther the 84108 or the B620C.) A
typieal phase-Jocked signal trace §5 shown In Figure 4-1, A signal that Is not phase Jocked §s shown in

Figure 4.2,

Figure #-1, Typical Display of Phaye-Locked Figure -2, Typical Display of Signal That Is
Stgnal, 0,11 t0 2 Gz, 0r 2 1o 18 Gllz Not Phase-locked

4-13, REFERENCE CHANNEL INPUT POWER RANGE TEST

SPECIFICATION TESTED

REFERENCE CHANNEL INPUT POWER RANGE: Varintfon between ~ 18 and =35 dBm, 0,11 10
12,4 GHz, and between ~18 and ~25 dBm, 12,4 to 18 GHz (Option 018), couses < 1.5 dB amplhinde

and < 4° phase change ag output,
TEST DESCRIPTION

The AGC cireuit is checked for correet operation between ot Jeast — 18 dBm and — 35 dBm range, 0,11 to
12.4 GHz, and between — 18 and —25 dBim, 12.4 10 18 GHz (Option 018), This is done by changing RF in-
pul power Jevels to the two operating extremes ol the AGC cireuit and still mnintaining constant reference

channel output,

. Phase and amplitude are then monbiored through e speeitied AGC range to determine that they remain
within specifications through the entire range.

4-3



Performpnee "Tests : Muodel 84103/8411A

PERFORMANGCE TESTS

413, REFERENGE CHANNEL INPUT POWER RANGE TEST (Conl'd)

TEST SETUP
SWEEP RF
OSCILIATOR  PIUGHIN RETWORK  DISPLAY
g oA
. - NLANRING
QN e = =] 9 00O ‘“H!
mirl v
our
POWER METER
YARIABLE
_ ATIINUATORS —
= Y FRIQUENCY
m&‘l’éﬂm wern  THERMISTOR CONVIRTER
AF]ER ¥ P'“\ MOUNT
az ," vy
/ P —
. -"
| b ToTmemmemm e ner
[

TEST EQUIPMENT: litems 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Tuble I.8,

PROCEDURE

i,

<,

l

Chunge equipment: test setup ns above with 841 1A REF port connected to cabl2 from power splitter,
Set signal source to CW mode and frequency to 2 GHz, Set 84108 SWEEP STABILITY control to
CW detent position and FREQ RANGE control to include 2 GHz, Preset | dB3 step atienuator 1o 0
and 10 dB step attenuator to 10,

Check or phase-locked condition in the 84108 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 QPERAT& indication on meter,

(2) Set B412A MODE Switch to PHASE nnd DEG/DIV Swiich to 90, Adjust the PHASE VERNIER
control, The dot on the CRT should be sinble apd move smaoothly in a vertical direction, Return
B412A MODE switch to AMP .. (Amplitude).

Sct B412A Display MODE to AMPL and dB/DIV 1o §.0 dB, Set 84108 TEST CHANNEL GAIN to
20 4B and set CR'( dot to certer horizontal line with AMPLITUDE VERNIER, Increase power from
stnnl source until B412A indicatfon starts 1o incrense (> 0.5 dB), This indjcates that whie upper limit of
the AGC rapge Is reacned,

Disconnect 8411A REFERENCE Port from cable to power splitter and conneet power meter
thermistor mount to this cable, Power meter indication must be > -~ 18 dBm. Note and record power
n.2ter indication,

44
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PERFORMANGE TESTS

t

413, REFERENCE CHANNEL INPUT POWER RANGE TEST {Cont'd)

¢,  Sel signal ‘mu'r-:c: 1o 12,4 GHz and set B410B FREQ RANGE control to inelude 12,4 GHz, Set
POWER LEVEL vontrol of signal source lor n power meter indieation ol — 18 dBm,

f, Disconneet power meter thermistor mount and reconnect 841 LA REFERENCE port 1o the eable from
the power splitter, Set CRT dol to center horizonta) line with AMPLITUDE YERNIER control,
Reduce RF fnput pawer by inserting attepuation with the varfable pueauators until 8412A indieation
stans to deerease (> ) di3), This indicates that the lower Hmit of the AGC range is reached, The
amount of pttenuation {nserted should be > 17 dBB, This, when ndded to the — 18 dBm reference thnt
was set in step e’ will give the lower AGC limit of » =35 dBm, With normmal AGC action, the
B412A display indication should sty constant berween at Jeast the ~ 18 to =35 dBm range,

Note the limits of the AGC range,

B, Proceed tostep )" il B4) A does ot contain option 018,
OPTION 018 ONLY (12,410 18 GHz Range)

h.  Disconnect B41IA REFERENCE pori from cable to power splitier and conneet thermistor mount 1o
this cable, Set signolsouree 10 18 GHz and set B410B FREQ RANGE conirol to inchude 18 GHz, St
POWER LEVEL ontrol of signu} source for a power meter indication of — 18 dB3m,

I Disconneet power meter thermistor mount and reconneet 841 1A REFERENCE port to the eable from
the power splitter, Set CRT dot to center horizontal line with AMPLITUDE VERMIER control,
Reduee RF input power by inserting antennation with the virfable attenuators until 841 2A indication
starts 1o decrease (> 1 dB3), This indicates that the Jower Himit of the AGC range is reached, The
amount of altenuation inserted should be =7 dB, This, when ndded Lo the —~ 18 dBm reference that
was set In step Ph' will give the lower AGC limlt of = --25 dBm, With pormal AGC action, the
B412A display indication should stay constant between at lenst the = 1810 — 25 dBm range, Note the
limits of the AGC range, .

J»  Set signal souree 1o 12,4 GHz und set 84108 FREQ RANGE control to include 12,4 GH2, Disconnect
B41 1A REFERENCE port from enble to power splitter and conpect puwer meler thermistor mouni to
this cable, Set output level of signol source for v ~ 18 dlm indicaifon on power meter, Disconnect
power meter thermistor mount and reconneet the B4I1A REFERENCE port to the eable from the
power splitter, N ‘ .

i ¥ ! . I

k., Set 8412A Display MODE swhich 10 DUAL, dB/DIY to 1.0, DEG/DIV 1o 1,0 apd BW 10 0,1 KHz,
With 84100 AMPLITUDE VERNIER control, position amplitude trace dot on center horlzonial line
and with PHASE VERNIER control, position phase troce dot poe mujor line below the ceprer
horizontal line an CRT, S ,

L, While observing the 84124, Dikplhy, increase the varfable antenuator by 17 dB, This s the specifiec
AGC range ol — 18 1o —35 dBm, The ditTerence between the maximum and minimum aimplitude and
phase indications shoula aot be greater than 1,5 dB or 4 degrees over the 17 dIs range.

OPTIONOIB ONLY (12,410 1B GHz Range)

m. Set signal source to |18 GHz and set 84108 FREQ RANGE control to include 18 GHz, Disconnect
B411A REFERENCE port [rom eable to power splitier and connect power meter thermistor mount to
this cable, Set POWER LEVEL control of signal source for n ~ 18 dBm indication on power meter,
Disconneet power meter thermistor mount and reconnect the 841 1A REFERENCE port to the eable
from the power spliner,

45
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Performmnee Tests Madel BATOB/B4 TA

PERFORMANGE TESTS

413, REFERENCE CHANNEL INPUT POWER RANGE TEST (Conl'd)

P
n Set B4I2A Display MODE switeh to DUAL, dB/DIV 1o 1,0, DEGZDIY 1o 1.0, and BW 10 0,1 KH2,
With 84108 AMPLITUDE VERNIER control, pasithon nmplitude trace dot on center horfzontal line
i with PHASE VERNIER control, positton phase trace dot one major Hine below the ceper
horizontal line on CRT,

o, While observing the 8412A Display, lnc;cusc the varinble attenuntor by 7 dB3, ‘This s the specifjed
AGC jange of - 1810 =25 dhin, The difference between the maximum and minfmmm amplitude und
- phase indications should nat be greater than 1,5 &1 or 4 degrees over the 7 d13 runge,

414, AMPLITUDE RANGE AND ACCURACY TEST

SPECIFICATION TESTED

I/’J\Wl.ll'l“UDE RANGE: 69 dB total in 10- and 1-d13 steps; vernler provides continuous adjustment over al
enst 2B,

AMPLITUDE ACCURACY: 0,1 dB per 10-dB step, nol to exeeed 0,2 dB cumulative; 0,05 8 pur
I-dB step, not to exceed 4:0,) dB eumulntive,

TEST DESCRIPTION

. The TEST CHANNEL GAIN otrenuators are tested for tecuracy and the AMPL VERNIER cantrol opera-
tion Is checked, This |s done by feeding a constant RF signal through the test channel and monitoring the
278-kHz signnl on an ac voltmeter, The attenuators are set ot cach position und the resultant change in
signal level is read on the ag volumeler, '

TEST SETUP
SWIEP RF
GSCHLATOR UG- 12 KENWSORK DISPLAY
sct PIUG- 14 o ANALYZER PIUG-IN
R TINY mava <7 T T
Qi) e o e [ el AN I, [©H° U
[T 3 P N
e e ih ! v[3 g

FEEY CHAN DUY

AC VOLIMETER

==

HARMOBIC Ay

FREQUENCY ¥

e CONVERTIR wr ("

A
Nayrii =, M
!
ity RH
10dL ATTENUATOR

TEST EQUIPMENT: ltems 1, 3, 10, 14, 16, 20, 23, Table )-8

4-6
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PERFORMANGE TESTS

4,14, AMPLITUDE RANGE AND ACCURACY TEST (Cont'd)
PROCEDURE

B.

<

¢,

Chunge equipment test setup as shown above, Set signal source to CW mode and requency 1o any
CW Trequepey in 0,11 to 12,4 GHz range (18 GHz. il option 018), Set 84100 SWELEP STABILITY
control to CW detent position and FREQ RANGE ¢ontrol to Include ] requency of signal source,
Check far phase-locked condition in the B410B as lollows:

(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} Se1 B412 MODE Switeh 1o PHASE and DEG/DIV Switeh 1o 90, Adjust the PHASE VERNIER
control, The dot on the CRT should be stable and move smoothly in a vertienl direction.

Set 84108 TEST CHANNEL GAIN 10 dB/step control to 0 uB,

Set ae voltmeter to ~50 dB range and adjust B4)0B AMPLITUDE VERNIER control and TEST
CHANNEL GAIN I dB/step control for zero dB indication on' - 50 dB3 runge of ae voltmeter,

{’ml.'rcnsc Model 84108 TEST. CHANNEL GAIN in 10-dB steps and check acerracy ns indicajed
clow,

Model 84108 TEST
CHANNEL GAIN AC Volimeter AC Voltmeler
Tens Conlral Setilnp Rangs Selling Indicalion

10dB ~40dB 0(£0.1)dB & volimeter error
204D -30dB 0(0.2)dB & voltmeler error
30dB ~20dB 0{0,2)dB & voltineler error
J0dB ~10dB 0(£0.2)dB & volimeler error
50dB 0dB 00,2} dB & voltmeter error
60 dB +10uB 0(:£0,2) dBS & volumeter error

B.

h.

Set ae voltmeter to — 30 dB3 range, set 841083 TEST CHANNEL GAIN 10 dB/step control (o 20 dB,
and set | dB/step centrol to zero dB. Adjust AMPL VERNIER cantrol for a scale reference on AC
Voltmeter at zero or any one-dB seale division,

Increase 84108 TEST CHANNEL GAIN | dB/step control in 1-dB steps; ae voltmeter indications
should increase in corresponding 1-dB steps, IT necessary, change ge voltmeter range to a higher or
lower scale, Ench meter fndication must be within 0.1 dB of & 1-dB major seale division on the
meter, o the olerance of the voltmeter,

Using the nc voltmeter, chieck AMPL VERNIER range, It should be nt least 2 dB,
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Performunce ‘Tests Made! 8410B/84) 1A

PERFORMANCE TESTS

416, TEST GHANNEL NOISE TFEST
SPECITICATION TESTED

TEST CHANNEL NOISE! < ~75d0Bm, 0.1) to 12,4 GHy;
< ~68dBm, 12.4 10 18 GH2z (OPTION 018)

TEST DESCRIPTION

A =30 dBm signal at the TEST input of the 8413 A §5 used to set o reference at the Display Plug-in, The RF
input signal is removed from the B411LA TEST input and the TEST input is terminated, leaving only TEST
CHANNEL nofse 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 §s ndded i the TEST CHANNEL GAIN control und =5 dB from
zero reference s indicated on the 841 2A Display plug-in totaling 45 dB.

FOROPTIONGIB ONLY (12,4 10 18 GHz RANGE)

A =25 dBm signal at the TEST input of the 8411 A is used to set a reference at the Display Plug-in, The RF
input signal is removed from the B41LA TEST input and the TEST input is terminated, leaving only TEST
CHANNEL nolse to be measured at the display plug-in, Nalse level of —68 dBm s 43 dB lower than the
—25 dBm reference level, 40 dB of galn is added fn the TEST CHANNEL GAIM control and ~3 dB from
zero reference is indicated on the 8412A Disploy plug-in totaling 43 dB,

TEST SETUP

LA,

MMIL N
[ NEI\\URK—I
A
SWIEP RF _MAYZIRY 3 Y

OSCILLAYOR  PLUGIN  py0anm R |
N .
pp——— : -‘——J','":’:,'.'“ {@HOO || orseay
. R ue-
LT immm-.,_ﬁ O"’[Q.‘)} PLUG-IN
BOURCL ORI
RuRCE I I £okInoy
DUTPUY ) “,.._.__."f‘
.
o. ...1
X Jiffee
ymmsmn?
MOUNT
- HARMONIC
e wom  FREQUENCY
AONTER CONVERTER
{11
p——-——d
LI

—————

nF
VARIABLE crnLis
ATTERUATOR

10dB ATTENUAIOR

TEST EQUIPMENT; Items 1, 2, 10, 14, 16, 18, 20, 23, 25, 27, 28, Table 1.8,

4-8
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Model BHIOB/B4LIA + Performance Tests

PERFORMANCE TESTS

b,
J

k.

L

4:15, TEST CHANNEL NOISE TEST (Cont'd)

PROCEDURE

g, Chusige 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 nnenuvator and POWER LEVEL control of Sweep Oscillator for a —30 dBm
indieation on power meter, Disconnect thermistor mount and connect 841 1A TEST port to 10 dB at-
tenuator from power splitter,

¢, Sel B410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to include
12,4 GHz, Check thut REF CHANNEL LEVEL meter indicates in the OPERATE range,

d,  Check for phase-locked condition in the B410B as follows:

Set B412A MODE Switch to PHASE and DEG/DIV Switch to 90, Adjust the PHASE VERNIER
control, The dot on the CRT should be stable und move smoothly in a vertical direction,

¢, Set B410B TEST CHANNEL GAIN controls to 20dB,

I, Set 8412A Display MODE switch 1o AMPL, dB/DIV 1o 10, and BW to 0.1 KHz, Adjust 84108
AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on
center horizontal line of 8412 display,

i. g,  Disconnect 10-dB attepuator from 8411A TEST channel input and conneet 50-ohm termination to
" B411A TEST input,
h,  Increase 84108 TEST CHANNEL GAIN control by 40 dB, The 8412A should indicate in the negative

direction at Jeust —5 dB, (This indicates less than —75 dBm equivalent input nolse,)

OPTION 0i8 ONLY (12,4 to 18 GHz RANGE)

Change CW frequency of sighal source to 18 GHz,

Disconnect 10 dB attenuator from B411A TEST port and check Tor =25 dBm signal level at 10 dB
attemunor, 1 necessary, adjust Sweep Oscillator POWER LEVEL control for ~ 25 dBm indication
oh power meter. Reconneet 10 dB attenuator to 8411A TEST port.

S;t B&IOB SWEEP STABILITY control to CW detent position and FREQ RANGE contro! 1o nclude
I18GHz,

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,

Set 8410B TEST CHANNEL GAIN controls to 20dB,

49
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! 446, TEST CH'PNNEL NOISE TEST (Cont'd)

" Scl B412A Display MODE switeh to AMPL, dB/DIV to 10, and BW to 0,1 kHz Adjast 8410B
AMPLITUDE VERNIER nnd TEST CHANNEL GAIN | dB/step controls to position CRT dot on
center horizopial line of 8412A display,

0, Disconnect 10 d18 antenuntor from B411A TEST ehannel input mnd conneet 5G-ohm termination 1
BATIA TEST Input,

18 | Inerease 84108 TEST CHANNEL GAIN control by 40 dB, The B412A should indieate in the negative
djrection ol least — 3 dB. (This indfcares less than ~ 68 dBm equivalent input nolse,)

4.16. TEST CHANNEL DYNAMIC RANGE TEST

SPECIFICATION TESTED | D

TEST CHANNEL DYNAMIC RANGE: ~10to - 75 dBm. 0.1110 12,4 GHz;

- 1010 - 68 t.’Bm. 12,410 18 GHz (Oplion 018), } j
|

[ ]

A known signal level of =10 dBm Is npplied 1o thc 841 1A TEST channel RF fnput, A reference s estab-
lished on the B412A, This represents the top of the test channel input power range, A variable attenuator is
used to reduce the RE signal at the TEST channel input of the B411A 1o > =75 dBm (- 68 dBm, 12,4 to
I8 GHz for Option 018), The equivelent TEST CHANNEL GAIN is ndded and the resulting display is
compared to the original reference,

TEST DESCRIPTION

TR
TEST SETUP SMIEP " N
OSCILLATOR  PIUG-IN ;;:‘lmn[r:‘ gllmﬂ
ARG Wi T s
o ! i I.
et 1 alANE ;,.;_J @HO Q ||
o |_j s 10 Oo{o 0] !
POMER MR o
=TT
l. 2
ey o @i
INFLY
THERAMSTOR HARMONIL
VARIABLE MOURT % FREQUELLY
ATHRUMOR | l CONVERTIR
] 11134

10 4B ATTERUATOR

TEST EQUIPMENT: liems 1, 2, 10, 14, 16, 20, 23, 24, 27, Table )-8,

4-10
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Model BA10B/B41TA Performance ‘Tests

PERFORMANCE TESTS

418, TEST GHANNEL DYNAMIC RANGE TEST (Cont'd)
PROCEDURE

n,

b,

€

LA

l'.

g

h,

Change equipment test seiup as shown above with B41IA TEST port connected to cable Irom varjable
attenuntor,

Sel signul source to CW mode apd Frequeney to 12,4 GHz, Set B4)0B SWEEP STABILITY control 1o
CW detent position nnd FREQ RANGE switeh 1o inelude 12,4 GHz,

Chieck for phase-locked condition in the B410B as follows:

(1) REF CHANNEL LEVEL meter should indjeate in the OPERATE range, I not, adjust signal
source POWER LEVEL control to obiain OPERATE indication on meter,

(2) Set B412A MODE Switch to PHASE and DEG/DIV Switel to 90, Adjast the PHASE VER.
NIER control, The dot on the CRT should be siable and move smoothly in a vertieal direetion.
Returpn B412A MODE Switeh to AMPL (Ampliude)

Disconnect 8411 A TEST port from cable to varjable attenuntor and connect power meter thermistor
mount to this eable,

Set varfable attenuator and 84108 TEST CHANNEL GAIN contrals o zero dB,

Adjust sighal source POWER LEVEL control for ~ 10 dBm indication on power meter, Signal source
output power should not be adjusted again durfng the remainder of the test, Disconneet thermistor
mount from cable to variable attenuator and reconnect cable to 841 1A TEST port,

Set B412A MODE Switch to AMPL, BW to 0.1 kHz, and dB/DIV 1o 10, Adjust 84108 AMPLITUDE
VERNIER und TEST CHANNEL GAIN | dB/step controls to place dot on CRT une major division
beJow center horfzontal gratieule line.

Set varinble attenuator 10 70 dB3 and inerease 84108 TEST CHANNEL GAIN by 65 dB, The dot on
the CRT should be below the reference established in step *'g*’.

OPTION OIBONLY (12,4 to I8 GHz RANGE)

IR

Set signal source to CW mode and Frequency to 18 GHz, Set 84108 SWEEP STABILITY control to
CW detent position and FREQ RANGE Switeh 1o include 18 GHy,

Set varfable attenuator and 84108 TEST CHANNEL GAIN controls (o zero d3,

411




Perforimnnee Tests Madel 84103/B411 A

PERFORMANCE TESTS

416, TEST CHANNEL DYNAMIC RANGE TEST (Cont'd)

k. Cheek for phase-locked condition in the 84108 as lollows!

(1) REF CHANNEL LEVEL meter should indieate in the OPERATE runge, 1f not, ad}ust signa)
source power outpul to obinin an OPERATE indieation on meter,

(2} Set B412A MODE Switch to PHASE and DEG/DIV Switch to 90, Adjust the FHASE
VERNIER control, The dot on the CRT should be stable pnd move smoothly in a vertical diree-
tion, Return 8:412A MODE Switeh to AMPL (Amplitude),

I Disconnect BHIA TEST port from eable to variable attenuator and connect power meter thermistor
mount to this eable,

m.  Adjust signal sunree POWER LEVEL control for — 10 dBm indication on power meter, Signal souree
POWER LEVEL control should not be adjusted again during the remainder of the test, Disconnect
thermistor mount fFrom cable to viefable attenuator and reconnect cable to 841 1A TEST port,

m o Set B412A MODE Switch to AMPL, BW 10 0.1 KHz, dB/DIV to 10, Adjust 84108 AMPLITUDE
VERNIER and TEST CHANNEL GAIN | d3/step controls to place dot on CRT ane major division
below center horfzontal graticule line,

0.  Set variuble attepuntor to 60 dB and fnerease 84108 TEST CHANNEL GAIN by 58 dB, The dol on
the CRT should be below the reference established in step *'n"',

4-17. CHANNEL ISOLATION TEST
SPECIFICATION TESTED

CHANNEL ISOLATION: >65dB,0,]11 10 6,0 GHz; >60dB, 6,010 12.4 GHz; >50dDB, 12,410 18 GHz
(Option 018B),

TEST DESCRIPTION

A reference is established on the 8412A Display, The RF signal to the B411A test channel is disconnected
and the input s terminated wilth a 50-ohm load, With the RF signal applied only to the reference channel,
any signal present in the test channel §s due to signal Jeakage between rhannels, Isolation between channels
i5 measured by observing the signal level below the reference level established on the 8412A Display,

e r oz e e ) T 0 o A PN 4050 AN 5 b Sk ) v e g M ) - 8 S I e PN ooty e




Model B410B/8411A Perfarmance Tests

PERFORMANCE TESTS

4-17. CHANNEL ISOLATION TEST (Cont'd)

TEST SETUP —
WELE I
KIWORK
ANALYZIR 1 WLANKING
SWIER il . T
OSCILLATOR  PLUG-IN MEATIVE T
o~ ®roo DISPIAY
BETITYN ZILLIT c') n[p_.i_g] PLUG- N
Rillatandociil | B Sddi T T
soupcL L Baler n [esLTEIHN
CONTROL mﬂl [ POWLR METER

INPIY
TiHLAWIBIGR
MOUNY

o HARMONIC

wroamn - yeek ! WoHn FREQUIRCY
- MALL
MBI oo e CORVERTER
YN \ —]
ADAPILRS F |
" )._..r..._._....‘ T
Fd
" NEF
VARJARLE SAmIS — '

ATHENUATOR

EQUIPMENT: ltems 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 runge 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 8411 A TEST port,

d, Set B410B FREQ Range to AUTO and SWEEP STABILITY to CW detent position, Set TEST
CHANNEL GAIN control to 20 dB,

¢,  Check for phase-locked condition fn the 84108 as follows;
(1) REF CHANNEL LEVEL meter should indicate at the right edge of the OPERATE range,

(2) Set 8412A MODE Switch tn 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,

4-13




Ferformance Tests Model B4101B/B411A

PERFORMANCE TESTS

417, CHANNEL ISOLATION TEST (Cont'd)

I, Sect B412A MODE 10 AMPL, dB/DIV to 10, and BW 10 0,1 KHz positions,

g, Use TEST CHANNEL GAIN and AMPLITUDE VERNIER controls ta place CRT dot on top
horbzontal graticule line, This is the relerence The and will be used for the remninder of the test,

he  Disconnect RF cable to B41 1A TEST port and conneet o 50-Ohm termination to TEST port,

I Conneet thermistor mount 1o RF cable f'rom power splitter.

Lo Manunlly sweep the signal source from 2 1o 6 GHz while maintaining o — 18 dBm indication on the
power meter, The signal on the 8412A Display should be 265 dB3 below the reference Jevel set in step
“B“&

k. Set signal source for manwal sweep in the 6 1o 32,4 GHz range, Manually sweep the signal source from
610 12,4 GHz while maintsining 0 — 18 dBm indjeation on the power meter, The signal on the 84124
Display should be 260 dB below the reference level set bn step ",

OPTION 0IBONLY (12,4 10 |8 GHz RANGE)

Jo Set signal source for munual sweep in the 12,4 1o 18 GHz range, Munually sweep the signal source

from 12,4 10 18 GHz while maintaining o —18 dBm indlcation on the power meter, The signal on the
B412A Display should be = 50 dB below the referenee level set In step ",

4-18, INPUT IMPEDANCE TEST
SPECIFICATION TESTED
(INPUT IMPEDANCE: 50 Ohms

Frequeney Ronge ' SWR RETURN LOSS
0.11t02GHz <1.5 > 14 dB
2t0 6 GH2z <20 >9,6dB
G1lo 12,4 GH2z <30 >6dB
12,410 18 GHz (Option Ji8) 23,0 >6dB
TEST DESCRIPTION

The input impedunce of the REFERENCE and TEST tnput ports un the B411A §s tested by measuring the
reflected RF sighal from the ports, using a Swept Amplitude Analyzer with a Reflectometer Bridge, Con-
necting un APC-7 short to the TEST port of the Reflectometer Bridge provides a reference on the
Analyzer, The short completely reflects the RF signatl back 1o the measurement bridge, The REFERENCE
and TEST ports of the 8411A are conpected and the amplitude of the reflection is compared to the
reference op the swept amplitude apalyzer, .

4-14
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Madel BHIOB/EA A Performanee Tesls

PERFORMANCE TESTS

418, INPUT IMPEDANGCE TEST (Cont'd)

TEST SETUP

SIORAGE LORMALIZIR
SWELP RF v .
OSCILLAIOR  PLUG-IN

KORMALIZ[R
INHRCORNECT

O0) re n—-l)f W

"e‘lit I T
(1]

MTWORK  DISPLAY
ARALYZLR PRGN

sv.-wlr .
cmam | AWPLTID
| Aatvzin

i MODULATION

— DRIVE HARMONIC
e FRIGUIKCY
P e CONVIRIER
’ —
POIR MEVER Ve
T REFLECIOMETER \ \~
o o BRIDGE  THERMIS T0R
» ? Lom APCT 10 \‘ MU{IM
l TYPE N ADAPIER -

TEST EQUIPMENT: ltems 1, 2,7, 19 21, Table 1-8,
PROCEDURE

i,

b,

<

Change equipment test Sep as shown above using the 001 1o 2,0 GHz RE plugdn with no
colmcclinn;s mndg 1o the I‘l::‘»"l' port of the reflectometer bridge, Mateh 8750A Stornge-Normalizer 1o
875513, Refer to Seem 1) of 8750A Operating and Service Manual (HP Part Number N8750-90010),

Set 87558 Channel | DISPLAY mode to REFERENCE POSITION and adjust CRT trace 1o center
horizontal graticule line with 8750A in BY PASS mode,

Set 87358 Channel 1 DISPLAY to A/R, dB/DIV 10 5, REFERENCE LEVEL 1o zero, REFERENCE
LEVEL VERNIER to ON, und adjust VERNIER for a CRT trace on center horizontal gratieutle line,

0,11 TO 2 GHz FREQUENCY RANGE

d.

¢,

X

Set signal source to sweep from 0,11 t0 2 GHz,

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

Remove thermistor mount and conneet APC-7 short to TEST port of bridge,

415



Performanee Tests Model B410B/841 1 A

PERFORMANCE TESTS : 0

418, INPUT IMPEDANGE TEST (Jont'd)

B, On B750A, press CH 1, Jsen INPUT, then STORE INPUT, thep INPUT-MEM, This establishes
referenee on CRT display, IF an B750A is not avallable, draw the reference line on the CRT dlsplny
with o grease peneil und take t“¢ difference between this line and the resulting trace in step *h? 1o
determine return loss,

by Remove APC-7 short and conneet B411A TEST port and then REFERENCE port to TEST port of
refiectometer bridge,

b The ditTerence between the resulting TR display and the reference established in step 8" should be
> bdB (with o .8 dB uncertainty),

2TO 6GHz FREQUENCY RANGE
J» Set signal source to sweep from 2 to 6 GHz and repeat steps *'e”’ through "'h",

k. The difference between the resulting CRT displuy and the reference established in step *'g"’ should be
>9.6dR (witha +0,7 dB uncertainty),

6 TO 12,4 GHz FREQUENCY RANGE

l. Setsignal source to sweep from 6to 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
>6dD (with a 1,0 dB uncertainty),

12,4 TO 18 GHz FREQUENCY RANGE (OPTION 018)
n. Setsignal source to sweep from 12,4 1o 18 GHz and repent steps *'e* through **h*",

0.  The difference between the resulting CRT display and the reference estublished in step **g** should be
>6dB (witha 1,1 dB uncertainty),

4-16
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Muodel B4103/841 1A Performuance Tests
Table d-1, Perfoarmance Test Record (Sheet | of 2}
PARA. . INDICATION
ND, PROCEDURE MIN. ACTUAL MAX,
412 Power line voltage fnput 90 Vae or U 105 Viie or
108 Vue or e 126 Vac or
198 Vacor e e 231 Vaeor
216 Ve e 252 Vae
Automatie tuning Phase-Jock ———
413 Varfation in reference channel of Amplitude:
~{B1o ~35dBm, 0.1 to 12,4 GHzand — et mir & s,
— 1810 —25dBm, 12,4 t0 I1BGH2 LS dBapan
(Option 018) e N
produces constant output El;&”‘; hf,f"
anurl
defdd TEST CHANNEL GAIN 10 dB/step
Atlenuntors nt setting:  10dD - 00,1 dB
20dB e 0(x0,2) dB
JodB —_— 0(x0,2)dB
40dD s 0(0.2) dB
50dD —_ 0(:0.2) d
60dn - 0(:0.2)dB
e voll-meter
error
TEST CHANNEL GAIN | dB/step
Attenuators at setting: | dB — 0,1 dB of
2dB — nl-dB
3dB S maujor senle
4dB —_— division on
5dB - meter, &
6dB e volimeter
748 — error,
84dB -
adn -
AMPL VERNIER range 2dB -
4.15 Test channel noise
< =75dBm, Q.1110 12,4 GHz ~75dBm —
< —68dBm, 12.4t0 18 GHz —08dBm ——
(Option 018)

apre ey gy S v v o i

st Ameanr s R i At pnd = W BT i
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Performanee Tests

Model 841013/8411A

Table 4=1, Performanee Test Record (Sheet 20f' )

PARA, INDICATION
NO, PROGEDURE MIN, ACTUAL MAX.
4-16 | Test channel operates over
~10t0 =75dBm 0,11 10 12,4 GHz ~75dD
(Option 01B)
417 Channel isolation >65dBin 65 dl3 O
0,11 10 6,0 GH2 range, >60dB (.11 106 GH2)
in 6.0 to 12,4 GHz rapge, and 60 dB3 —_—
>50dBin 12,410 18 GHz ronge (610 12,4 GH)
(Optian 018) 50dD —_—
(12.4t018 GH2
Option 018)
4-18 | SWR of 841 | A REFERENCE und REFERENCE PORT
TEST ports, <1.5in 0.1} to - 14 dB
2 GHzrange, <2.0in 2106 GH2 S, ©.1))to
range, <3.0in 610 12,4 GHz 2,0 GHz)
range, andd < 3.0in 12,410 18 GHz
range (Option 018), (Indication In return
loss,)
- (2106 GHz)
- ~6dB3
{610 12,4 GHz)
— —-6dB
(12,410 IBGH2
Option 018)
TEST PORT
~ |4 dR
(0.1 10
2.00H2)
(2106 GH?z)
-6dB
— 610124 GH2)
— -6 dB
(!2.4 10 IB GH2
Option 0IB)

4-18
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Model B410B/8411A

Adjustments

SECTION V
ADJUSTMENTS

5-1, INTRODUCTION

5-2, The procedures in this section provide ad-
justment instructions for the 84108 and B411A,
The udjustient procedure should not be perform-
ed as a routine maintenance procedure, but should
only be used (1) after replacement of a part or
camponent, (2} when the performance tests show
that the specifications of Table 1-1 cannot be met,
or (3) when instructed 1o do 50 in the trouble-
shooting procedure. Belore attempting any ndjust-
ment, ullow JO minutes warm-up time for the
B410B and 3411 A,

5-3, The procedure consists of adjusiing variable
contrals or selecting the value of specific com-
ponents, A list of controls and thelr functions is
presented in Table 5-1, Table 5-2 §5 a list of
factory.selected components, The procedure for
sulecting the correct values of each factory-selectec
vomponent ;5 referenced n the table, Table 5-3
gives HP Part Numbers for range ol F-ctory
Selected Components,

I WARNING I

Any service or adjustmenl perform-
od with the covers removed shouid
only be performed by qualified ser-
vice personnel. A shock hazard ox.
Ists with the covers removed,

6-4, TEST EQUIPMENT REQUIRED,

5-5.  Test equipment required for each ndjust-
ment procedure s referepced at the bottom of thy
test setup and is listed ip the Equipment List, Table
1-8, Test instruments other than the ones listed can
be vsed, provided their performance equals or ex-
ceeds the Critienl Specirications Histed,

6:6. REPLACING FACTORY.SELECTED
COMPONENTS,

5-7, The values of some components in the
84108 and 8411 A are selected nt the factory to pro-
vide purticulur eleetrical requirements, A list of
Factory-S-" ,ted comjzonents |5 presented in Table
5:2, Thi* .ble deseribes th 2 funcetion affected by
the com,.onent, the range of values used, and .
adjustment procedure for selecting the cor Lt
value, The recommended procedure for replny ng
a Factory-Selected part s as lollows:

a, Try original value, then perform ealibration
test for that elreult,

b, I calibration test eanpot be passed, try
typieal value listed in Table of Replucenble Parts,
Tuble 6-1 or 6-4,

¢, IT calibration test sl cannot be passed, per-
ferm adjustment procedure for that cirevit using
component values n the rapge given in Table 5-2,
“RANGE OF YALUES" column,

5




Adjustments

Tahle 5-1. Alignment Conrroly

Model F41013/8411A

Rolerence Function Allocled Componant Adjustmont
Dosignalor Locatlon Procedure
Figuro Paragraph
B410B
ATRIO DC voltage from A7 tocontrol VTO B-56 5-15
frequensy, CW operatian
A9IRY VTO Trigger Threshold B-63 517
ASRIT Sweep Delny B8-63 5-17
AICAIRY 420 Yde B-59 5-B
AJOAIR22 =20 Vdeand -1} Vde 8-59 5-B
Al2L2 Phase change with change in input power B-35 5-14
ALIC? Freguency of second i B4) 511
Al4L2 Phase change with change n inpul power B-15 514
AlBR2 Auto frequency range selection 8-65 5-18
B411A
A4R3 Reference channel sampler bins balance and B-29 5-20
channel isolation
A4RS Reference channel sampler bias, B-29 5-20
and channel tracking
ASCI) Chumnel Isolation B8-29 5-22
ASR3 Test channel snmpler bias balance B-29 5-22
and channel jsolation
ASRS Test chinnel snimpler bias and channel 8-29 5-20
tracking
AS5R20 ‘Test channel prenmplifie - gakn §-29 5-23
A5R2} Channel phase balapee 8-29 5-23
A6R2 Phase Jock loop gain 8-32 5198
52
AGRE Phase tock loop gain 8-32 5-21
AGR? Phase lock loop gain B-32 5:21
ABRB Phase lock loop gain 8-32 5-21
AR Pawer nmplifier bins 8-32 5-20
AGRI6 VTO upper frequency limit 832 519
ATRS 65 MHz adjust 832 519
ATRIY Low Frequency clamp agjust B-32 519

52




Model B4108/8411A Adjustments
Table 5-2, Factory Selected Compunents
Rolerence Fungtion Affecled Range of Camponent Adjusiment
Daesignator Voluos Location Procedure
Figure Paragraplh
84108
ASR} Phase detector A statie output level 8.25K - 23,7K 8.53 54
A5R6 Phase detector B stotic output Jeve) B.25K - 23,7K B-53 5..
AGCE 20,278 MHz Oscillator freguency 12-39 pr B-53 5-11
ABR2 Triggering polnt of positive Schimiit 68 - 1001 8-56 5.0
trigper
ABRY Triggering point of negative Schimin B2-12i0 B-56 5-10
trigger
~AllC) Phase relation of output signals 100 - 270 pF 8-47 5:16
ANICS Test channel 278 kHz bandpass 0-75pF B-47 516
filier tuping
ALICT Phase relation of output signals 240 - 534 pF 8-47 3-16
AllP4 ALl cireult assembly gain 3B3 - 46412 B-47 5-16
AlSR2] AGC Juop gain, 2nd mixer ontput 2,15K - 5,6K10) B-d4 512
AlSRI2 M1 OPERATE region 6).9K to 75K 8-44 5.12
Al6Cl0 Reference channe] 278-kB7 0. 680 pF §-38 513
bandpass filter tuning
AlGR13 A6 cireuit assembly gain LIK-),62K R-38 5.13
B411A
i
PRI Reference chanpel prean,plifier 751330 8-29 520
Rratin
ASRB Test channel preampliticr gnin 2870 1o apen 829 5.2
AGRI2 Phase Jock loop gain 50-%0.90 832 5-2)
ATCI) Phase lock Joop gain 14 pF to open B2 5.2)




Adjustments

Table 5-3, Listing of Avatlable Factory Selected Components i1 of 2

Moda) 8410B/841 1A

RESISTORS
| —
v('l';;' HP Part Numher V(a:l;;n HP Part Nusuher V(f';;" HR P2 t Nomhet
104 0757.0M0 502 07570417 31.08 D69R3 a0
11.0 07570378 0 07570418 RER.] .S 07570123
12, 057037 o8} 07570419 RERT ORI 10
133 DOYRINNT 750 075740420 122K Q0B I50
14,7 DOYE. 3428 K25 07570421 R4 DK 362
16,2 07570382 DOy 07570422 SLIK 0757045+
178 07570294 1.0K 07370260 56,28 0757045
1% 06483424 1LIK 07570404 1Yk 075704060
2.5 0B 34.30 LR 0757.0274 oK. R 1757046
237 (OBIRERY 133K 07570317 7508 N7570402
26,1 TR E RN YN 07571004 K).5R 07570463
8,7 VTOLRERR 102k O757404.28 MR 07510404
3.0 07570150 1.78K 07570278 100K 07570465
RN DOYR 3434 OIS UHYBO0RI R 07574006
383 DOVE 3455 215K DOV BO0KS 12K 07570467
420 07570310 37K 06983} 50 133K OOVR IS
3.4 U6YB-4037 Yolk UOVRSI0R A MK UoYB: 5}
51,0 07570394 AN OovE-J315) 162K OISO
560,) 075705 KT G757.02M I'78K (UK
K 0757027, RETIN IO RIEN MoK ST MELY]
oN.) 0757:0.307 IRIR 0GYE-3153 M 5K UYL 350
750 7570398 4,028 UOVR.3) 54 MR U6YE3200
82,5 0757 D3 iR OEE.3) 55 )R DOVRIHES
20,0 07578400 501K 07570438 MK 0698450
100 07570404 500K 07574000 310K ([OEBLY
VD YRR ZE{IM 0,198 0757000 J4BR UNDE ISR
121 0757040} 081K 075704, REATN 064 B 3454
133 OOV 3,47 7,50K 07570440 2R T BT
147 U NSERE R.ISK 0757044 ) H04R DOYR-3 200
162 0750405 TN 07570288 SIHEK 0757.0135
78 oYK 3430 10.08 0757.0442 502K 0 S7.0808
t90 06983440 1108 07574443 UIN 075 30
215 DOY8. 344 I LIk 075704440 oRlK U7870800
237 UOYR- 3442 [RIIN 0757.0289 750K 075701 17
') O6VB.3 13 ERIN OrI%.31 50 RISK 07570870
87 06YR.3043 b, 2R 07570447 99K 075701 38
3¢ O ARE] 78K 06YE-31 36 IM 07570054
REE DOYBI445 M0k Q6vE-3) 57 LM 0757.01 39
353 DOYR 340 25K 075740 LM 0757087
A2 OOY8. W47 2R 06983158 LM 07570194
3o DOVEO0R2 h/{N3 .4 06983159 LA™ O6Y R 3y
511 07570410 I8 TR 0695, 3044

54
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Model B4101/B41 1A Adjustments
Table 53, Listing of Avafluble Factory Seleered Components (2 of )
CAPACITORS
Value Velug Value
(hF) HP Part Numher (F) HP Part Number (F) HP Part Numbay
o 01002250 A 01400190 IK0 0017
JO.u Olat 2057 o3 1ot 2010 o) 0140014
LK) 01602258 17 01602307 M IR
bt B60:2269 5 0160.2 201 M0 G009
13,0 01602200 50 0I40:019) 270 0140.02)0
150 0160226 n} 0140.0205 300 01602207
100 01602302 ol 01400142 330 0)60:2208
3, ';; [ 75 [)l(,(]»:;’_oz ."lu Ulﬂ(l»Z.‘lll')
IK.0 Ul-'“l';;"-‘ K2 D140.0)93 RUN) 0140020
0,0 01662204 1) 01602203 W) 0)ne.au.34
! oo 100 0160,2204 A0 0160-3533
E W t16) ' '(] Ol'“lrollj" 5“' 01(1”"35""
27 0162300 120 01602205 500 0)60.3535
14 Ulﬁ()-;l M 130 01400195 0.0 01681530
A3 01602 51) 150 0140.0196 HRO 01603537
3 0162308 )60 (3 00,2206
f 5+5




Adjustment Model BHIOB/R4) 1A

ADJUSTMENTS .
NOTE

Befora any adjusimonis are made, allow 30 minutes warmup to obtaln
normal operating temperature on all compananis,

58, B8410B POWER SUPPLY AGSEMBLY A10A1,
AIJUSTMENTS:

AdJust ALOATRY aped AJOAIR22,

DESCRIPTION:

The BAI0B 20 tnd ~20 volt power supplies are ench measured with o de volimeter il adjusted 1o
& 20,00 volis, The ne ripple §5 monitored on un oscllloscope 1o cheek Tor proper filiering,

TEST SETUP

MIWORK DISPLAY
WALZER PG IN

HABMONIG £ &0 VENCY '
CONVERIIY: [@ Mo 0
"“--- o l‘_(j) °’[§Z1]
" ot ,
| 1o DUAL THACE
" OSCIHOSEOML

DIGITAL MULTIMERR PN

J

TEST EQUIPMENT: Items 5,10, and 11, Table 1-8,
PROCEDURE:

a.  Connect equipient as shown in test sehup above, Copnect 6 400 Hz Jorv-puss filter consisting ol s 36
Kilohm resistor and 1 0,0394F enpacitor 1o osellloscope input ns shown in test setup,

b, Remove 841001 top cover,

¢, Turp on B41GL power,

1

d,  Conneet oscllloscope nnd de voltmeter to test points below and make adinstments i necessiry,

'NOTE

Pawer supplr voltages should nol be adjusied unless very ncourale .
measurement Indicales thal they are out of tolerance,

5.6 | !
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Madel RETOB/BA A Adfustment
0 ADJUSTMENTS

5.8, 8410B POWER SUPPLY ASSEMBLY A10A1, (Cont'd)

Tasl Painl DC Voltmotar Osallloscope Adjusiment
Indicatian Waveform
ADATTP2 - 2000 :0,0] Vide SmV¥ pp ninx, AIOAIR22®
AIDAITP] + 20,00 2:0,0) Vide SmV¥ ppmpx, AJOAIRY®
AWOAITIY =~ L1 0,5 Vide SmV ppanx, none
: *IF eisher supply has 1o he adjusted, set as close as possible to 4: 20,00 V,

58, 84108 PHASE DETECTOR ASSEMBLY AB,
ADJUSTMENTS:

Select ASR3 and ASRG '
DESCRIPTION:

The phase error signals at the omput of nhese deector assembly A5 (ASTP) and ASTP3) shonld be zero
with no RF signa) spplied to the B410B Liput from the 841 1A, The phase ervor signals fro: + phase deteciors
A and 13 should be zero Vde and nre ehecked at the base of emitter followers A5Q) and ASQ2, The zern
Vde signal vroduces a pegative voltnge at the emitiers of ASQ and A5Q2, The emitters are connected 1o
output test pobms ASTI) and ASTP3 through diodes ASCRY and ASCRD which offset the negative
voltage back tn zero, Conduction through the diodes s adjusied 1o obtain zex - e outpi by seleeting the
resistanee vilues of ASRI md ASR6,

= TEST SETUP: NETWORE  DISPLAY

; ' ANALYZER  PIGIH

- HARMONIC P

Fontn Ores

: i O @3

Z | w _

. AO M NPT -

- " DIGITAL MULTIMLITR
: DISCORNICTED RN T
- FROM RAIOD

}- TEST EQUIPMENT Items 10 und 11, Table 18,

PROCEDURE:

’ Seleet ASR3

o Conneet de voltmeter o ASTPY, 1 indfention is zero & 50 mV phase detector A s opereting correetly
and no adiustment of ASR3 s necessary; proceed 1o step d ane, cheek phase detector 13,

Connect de volimeter to ASQI buse, If indication §s zere &:50 mV, proceed to step ¢, 3 indieatton §s
not zero & 50 MV, troubleshoot phase detector A ustg procedures in Fgure B-52,




Adjustment Model B4 108/841 1A

ADJUSTMENTS

50, 8410B PHASE DETECTOR ASSEMBLY AE (Cont'd)

¢, Connpect de valimeter to ASTPI and seleet the value of ASR3 for zero 50 mV indication, Ty Meal
range of values for ASR3 Is B250 oluns to 23,7 Kilohms,

Select ASRG

d, Connect de valtmeter to ASTP3, I indfeation is zero o 50 mV, no adjustment of ASRG Is necessary
and adjustment of phase detector assembly A5 Is complete, If indication Is not zero o 50 r:V, proceed
to step e,

e, Connect de voltmeter to A572 base, If indication is zero o 50 mV, proceed to step I, 1 indlention Is
not zero 450 mV, troubleshoot phase d.tector B using procedures in Figure 8-52.

I, Cannect de volimeler to ASTI3 and seleet the value of ASR6 for zero & 50 mV indication, Typicul
range of values for ASR6 §s 8250 oliums to 23,7 Kilohms.

510, 84108 SEARCH ASSEMBLY A8,
ADJUSTMENTS:

Select ABR? nnd ABRY9

DESCRIPTION:

Negative Schmitt trigger ABQB-ABQY should trigger and reset on o phose-error signal between == 150 mV
and ~200 mV, The trigger and resel points are posttioned in this range by selecting the value of ABR3Y,
Decreasing resistance of ABRJI9 shifts the trigger and reset points in the negative direction, Positive
Schinitt trigger ABQI-ABQ2 should trigger and reset on a phase-error signal between + 135 and +215mV,
The trigger and reset points are positfoned In this range by selecting the value of ABR2, Decreasing
resistance of ABR2 shilts the trigger and reset points in the positive direction

TEST SETUP;
DC POWIR hEThORK DISPLAY
r_.;umy,? ANALYZER
_‘53'.‘3{] @ o DIGIIAL NULRER
| @ <l d |
HARMONIC t J
RLQUENCY ne FLECTRONIC
CONVERIER VUllb’[llF
o S
[T IRLYT ] ﬂ ﬂ
" fy o™
L

TEST EQUIPMENT: ltems 9,10, 11, and 12, Table 1-8,

5-8
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Maodel 8410B/8411 A

Adjustment

ADJUSTME: .~

610, 8410B SEARCH ASSEMBLY A8 (Cant'd)

PROCEDURE:

a,  Set external power supply 1o 2¢ero Ve, Connect negative lead to ABTPI and positive lead to ground,
Connect digital volimeter between ABTPI and ground,

b,  Connect d¢ s oltmeter between ABTPS and ground.

¢, Slowly adjust power supply from zero to =250 mV and back to zero, Note trigger and reset points of
Schmiu trigger on digital voltmeter by observing change on de voltmeter, De voltmeter readings
should range from abowt —J3 Vde to about - 18 Vde and back to —3 Vde, I both trigger and reset
points are [n the range of — 150 mV to ~ 200 1V, no selection of ABR39 s necessary; proceed to step
¢, I both trigger and reset points are not fn th range of --150 mV 1o ~ 200 My, selection of ABRI9 is
necessary; proceed to step d,

d.  Seleet value of ABR39 for both trigger and reset points in the range of =150 mV to -200 mV,
Typleal range of values for AER3IY {5 82 to 121 ohms, Decreasing resistance of ABR39 shifts trigger
point in the negative direction,

¢,  Set power supply to zero Vde, Conneet positive lead 1o ABTP1 and negative lead to ground, Connect
digftal voltmelter between ABTP1 and ground,

f,  Connect de voltmeter between ABTP2 and ground,

g.  Slowly adjust power supply from z¢ro to +250 mV and back to zero, Note trigger and cireuit reset

h,

points of Schmit trigger on digital voltmeter by observing change on de voltmeter, De volimeter
readings should range from about +9 Vde o about + 9 Vde and back 10 +9 Vde, If both trigger and
reset points are in the range of + 135 mV to +215 mV, no selection of ABR2 {5 necessary; alignment
procedure for search assembly AB {s complete, 1§ both trigger and reset points are not +135 mV to
4215 mV, selection of ABR2 §s necessary; proceed to step b,

Sclect value of ABR2 for both trigger and reset points in the range of +135mVio +215mV, Typical
range of values for ABR2 is 68 1o 100 ohms, Decreastng resistance of ABR2 shilts trigger points in the
positive direction,

511, 8410B 20-MHz OSCILLATOR ASSEMBLY A13,
ADJUSTMENTS:

Adjust A13C7 and Select A6C6,

DESCRIPT'ON:

With the 8410B phase-Jocked, the frequency of the 20-MHz second local oscillator s adfusted to produce
a second IF of 277.778 kHz «0,077 kHz, IT necessary, the 20,278 MHz oscillator in A6 §s adjusted in
frequency,

59
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Adjustment Madel B410B/8411A

ADJUSTMENTS .
511, 8410B 20 MHz OSCILLATOR ASSEMBLY A13
TEST SETUP:
NLTWORKE  DISPLAY
ANALYZER PLUG-IR
SWEEP RF
OSCILLATOR  PIUG-IN
_:NMMWI BLAKKING Illhllhﬂ:___
00 = == =0 ¢ »wiGa SR ? l““'::
| R

HARMORIC
148 ATTERUATOR FREQUENCY

CONVERIER

POVER
EPLITTER

U1y

104B ATITRUATOR

CAILER AC. Y0
TrEN
ADAPT{HE

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

1, Set signal source for single-frequency CW operation, any frequency from '10MHz 10 12.4 GHz
(to 18 GHz if Uption 018),

2, Set FREQ RANGE switch on 8410B to & osition tha: includes the signal source Irequency.
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 Switeh to 90, Adjust the PHASE VERNIER
contral, The doi on the CRT should be stable and move smoothly in a vertical direetjon,

b.: Cunnect frequency counter 1o 84108 REF CHAN OUTPUT,

¢ Adjust AI3C7 for o frequency counter indication of 277,778 kilz £0.077 kllz. If the Frequency
cannot be obtained, select a value of ASCG that pives the correet frequency, ‘The valie o AGCo |s
between 12 and 39 pl,

v Check phagz balance, paragraph 5-16 of this procedure,




Moatdel BHIOB/BA1 A Adjustment

ADJUSTMENTS

512, 08410B AGC AMPLIFIER ASSEMBLY A16,

ADJUSTMENTS:

Seleet AISR2) and AJSRI2,

DESCRIPTION:

Laop gain through the AGC cirenit is adjusted by monitoring overall gain through the reference channel |F
amplifier Al4, With the 84108 phase-locked, a reference signal level §s set ut the input of A4, The value of
ALSR21 is then selected to produce a specilic signal amplitude at the outputs of A12 and Ald,

TEST SETUP:

SBEP RF
MCILAIR  PLUGH IN IO DISEAY
- ‘A BTN
g _MRMYEE LGN
: SLITLLILT BUARE MG o e e
| g I,
M dinliouoisoll M BAdiRel | YA rans 1 I\S70 O lI
bnl‘];' 1} . O 5 [o, 0; l
[!] 0)
= rnosrs
Q5CILLOSCOPE
HARMONIC
TRIQUENCY
NTTID COWVIRTER
YLK ,
rowER ADAPIE R ;
WLITER
L |
CANLI h |
e

10 4B ATIENUATORS

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

5-11



Adjustiment Madel B4100/B41 1A

ADJUSTMENTS .

5:12, B410B AGC AMPLIFIER A156
PROCERDURE:
g,  Phase-lock 84108 as lollows:

I, et signal souree Tor single-frequency CW operation, any frequency frem 110 MH2 10 12,4 GHz
(to 18 GHz I Option 018),

2, Sect FREQ RANGE switch on 8410B to o position that includes the signal source frequency.
3, Set SWEEP STABILITY control to the CW d=tent position,

4, Adjust RF power from the signal source for RE©T CHANNEL LEVEL meter indication in the
OPERATE range,

5. Set B412A MCDE Switch 1o PHASE and DEG/DIV Switeh to 90. Aujust the PHASE
VERNIER control, The dot on the CRT should be stable and move smoothly in a vertien!
direction,

b,  Connect oscilloscope X 10 divider probe to A14TP4,

¢, Adjust signal source output fevel for 100 mV x5 mV peak to peak at oscilloscope,

d,  Connect oscilloscope X10 divider probes 1o A12TPI and A14TPI,

e, Select value of resistor A15R21 which produces & 220 mV =30 mV peak-to-trough sine-wave signal
on oscillo, cope 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 A15K32 which
produces an indication at the high end of OPERATE region, Typical range of values for AISR32 is
61.9K 1o 75K ohms,

5-13. 8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16,

ADIUSTMENTS:

Seleet AIGCI0and AIGR13,

DESCRIPTION:

Band pass filter =2 the output of A6 is ndjusted for center frequency of 278 kHz by selecting the vatue of

AL6CI0, Gain through A6 Is adjusted by selecting the value of A16RI3, Guin s determined by comanring
n known 278 kHz signa) applied to A16 input to the signl amplitude at the output of A6,

wie T A 5 e LA T FUE PR T B e Y e G T L TR E T L W




Model B410B/841 1A Adjestments

ADJUSTMENTS

5-13, 8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A18, (Cunl'd)

TEST SETUP
KETWORK  DISPLAY
ANALY2ER  PLUG-IN
P LAY
o
278 Kip ,®”° o
51GNAL SOURCE (D TR
J t‘,_m FRIQUENCY COUNTER
(11" prone s
[ ———
J
HP BA)1A
#p_m__ | amnmc[)mc
FREQUENCY
nw CONVERTER | OEMOCOR
M BFINPY ; / d
i . 1:% 8 i
"o ’ "r*i."- ‘
[ 10K
Graro ko
. spiniG g

TEST EQUIPMENT: Items 5, 8, 10, and 12, Table 1-8,
PROCEDURE:

g, Remove A2 and Al4 circuit borrd assemblies, Set 84108 PHASE VERNIER control to mid
position,

b,  Connect 278 kHz signal source and oscilloscope to AIGTPI. Adjust signal source output to 220 mY
peak to peak as displayed on osellloscope,

¢, Conneetnscilloscope to AI6TP3, and frequeney counter to rear-panel REF CHAN QUT connector,

o Adjust signal source through 278 kHz and note if maximum signal on oseilloscope oceurs at 278 kHz
&2 kHuz, IF not, seleet the value of AI6CY0 for maximum signgel ot 278 kHz +2 kHz, Typleal range of
values for AI6CI0 Js zero to 680 pF,

¢, Check If sighnl amolitude nt AI6TP3 §s 2,3 volls £0,3 volts peak to peak, I not, seleet the valne of
0 A16R13 lor correct amplitude, Typical range of vuines for AIORI3 s 1,1 Kilohm 1o 1,62 Rilohm,
f

. Disconneet sighal sottree and refnstall A12 and A4 elreuit board nssemblies,

5-13
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Adjustment Madel 8510B/8411A

ADJUSTMENTS .

514, 84108 CHANNEL PHASE VARIATION OVER AGC RANGE,
ADIJUSTMENTS

Adjust A12L2 and A14L.2,
DESCRIPTION:

The input RF signal level atthe B41TA is Varied aeross the AGC range and Al4L2 and A)2L.2 are adjusted
for minimum phuse change over the AGC range.

TEST SETUP:
SHEEP 8
. NETWORK  DISPLAY
OSCILLATOR  PLUG-IN NETWORK DISPLAY
' . .E‘{?ﬁllﬁé suaming, ~.
I g AL rann - .
BN 4
POWER METIR
[
A}r‘mn‘sun e ® !
NUATORS !
] INUATORS [o_» HARMONIC
thrut rnENuumcv
ol Ej THERM) STOR CONVERTIR
Masomat rEn MOINT
ponin  ADAPTERSY ) ‘
EFLITTER 7 =il TESY
!
’/
L1J — T e e e | wer
CARLES

TEST EQUIPMENT: ltems 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Tuble 1.8,
PROCEDURE;

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

b, Set signol source to CW mode and any frequency between 110 Mllz and 12.4 Gliz,

¢ Set 1 dB/step varinble attenuator to zero dB and adjust output level of signal source und 10 dB/step
variable uttenuator for ~18 dBm indication on power meter.

d.  Disconnect thermistor mount from cable to power splitter and connect 841 1A REFERENCE port o
cable,

¢, Check for 841GB phase-lock as follows!

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

5-14




Model 8410B/8411A ‘ Adjustments

a ADJISTMENTS

- 514, 8410B CHANNEL PHASE VARJATION OVER AGC RANGE (Cont'd)

2, Scl B412A MODE Switch to PHASE and DEG/DIV Switeh to 90. Adjust the PHASE
XERNIER control, The dot on the CRT should be stable and move smoothly in  vertical
frection,

-

f. Set B412A DEG/DIV Switch to 1.0 and position CRT dot to center horizontal graticule Jine with
B410B PHASE VERNIER control,

g Slowly insert 17 dB of attenuotion with vonihle ottenuators while observing CRT dot on B412A
display, Adjust A12L2 and AI14L2 for minimum phase change neross AGC range,

6-16. 84108 SWEEP STABILITY CIRCUIT IN CW MODE,
ADJUSTMENT:

Adjust ATRI0,

DESCRIPTION:

In CW operation, the SWEEP STABILITY control !5 set 1o CW position, placing a fixed voltage on the

B411A VTO, centering the VTO frequency for proper search mode, ATRI10 is adjusted for a VTO control
' voltage of +11,1 Vde at A7TPS,

TEST SETUP:

KEVWORK  DISPEAY
ANALYZER  PLUG-IN

Sl

HARMONC 20 o
- FREGUIRE ¥ @_ II
CONVERTER 0{5—3_] 1]
h —mos ] ) -
;!J. it :
E el T = LIGIALAULIACTR
l\ L] F | —
|

nm

TEST EQUIPMENT: Items 10 and 11, Table 1-8,
E PROCEDURE:
a.  Connect de voltmeter to 8410B-A7TP6.

b. Set FREQ RANGE, switch to 8,010 16,0 GHz,

. ¢.  Set SWEEP STABILITY control to CW detent position,
d.  Adjust ATRI0 for +11.1 Vde 20,01 Vde indication on de volimeter.

5-15




Adjustments Madel 8510B/8411A

ADJUSTMENTS .

6:16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11,
ADJUSTMENTS:

Select ALICI, ALICS, ALICT, and Al IRA,

DESCRIPTION:

The 278 kHz bandpass filter in Al is adjusted by selecting the value of A11CS5,
Gain through Al {5 adjusted by selecting the value of A1 1R4A,

With in-phuse signals applied to the 8410B and with the PHASE VERNIER control at mid-range, the out-
ut of the test channel should Jead the reference channel by + 50 degrees, The + 50 degree phase difference
s adjusted by selecting the values of A1IC1 and A11CT.

TEST SETUP: KLIWORK DISPLAY
ANALYZIR PLUG- I
S\'.EEP RY [ e I
OLCILLAIOR  PLUG-IN
vt BLANKING @,'j.o? Fl 05CILL0SCOPE
_ 2 AN sans, | I B
. - T O L[T] " ‘:';":; R
Qi) u-b--()i o W} 3. ’,
WAL L] > 10:) PROBE N .
oyt 5
‘ ) l®|
CHAN A v :ﬁ.l'l'c':ﬁf: T
) IPUT )
HARMONIC
FRIQUENCY
_IRANSBISS 0K ST UMIT CORVIRIR FREQUINCY COUNIER
| arune F
O _ﬂj ne ‘ S e— ) o=y ]
I _/,' [ ?1n. | I " J ’
| e W
$
| N |
} 10.4B AFTENUATORS :
| |
[ | SIGNAL SOURCE 278 M2
| ALTERNAE TEST SERUP | _
I GDO oo oo
| APC- 1 SHORT l "2 ¢ 8 0 o)
1 d8 ATTEKUATOR | \ J
| UhRADAN I
| L, g MARMONIC
’ ! : FREGUENCY |
| ALLEETID wEy COKVIRTIR
R R |
1| e
R isrut REFERLNCE, TEsY
I * THE NP SATIA 1S TURKED LIPS IDE DOWN 1O MATE iTH THE
REFLLCTION TEST UNIT CONNECIORS SHOWN, .

TEST EQUIPMENT: ltems 1, 4, 5, 8, 10, 13, 16, 17, 21, 24, Table |.8,

5-16
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Model B4108/8411A Adjustments

ADJUSTMENTS

5-16. 84108 AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11, (Cont'd)
PROCEDURE:;

a,  Phaselock 84108 as follows:

L. Set signal source for single-frequency CW operation and frequency from 110 MHz to 12.4 GHz
(to I8 GHzil Option 018},

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

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

5, Set B412A MODE Switeh 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.

Tdne 278-kHz Bandpass Filter
b.  Remove Al2 cireuit board assembly,

¢, Connect 278-kHz signal source and oscilloscope to A1ITPI, Adjust signal source to 220 mV +5mV
peak to peak as displayed on oscilloscope,

d,  Connect oscilloscope 10:1 probe to AIITP3, and connecl frequency counter to rear-panel TEST
CHAN OUTPUT., Set TEST CHANNEL GAIN and AMPL VERNIER controls for sufficient signal
lo operate counter,

¢, Adjust signal source through 278 kHz and note if maximum signal on oscilloscope oceurs at 278 kHz
%2 kHz, If not, select the value of A11CS for maximum signal at 278 kHz, Typical range of values
for A11C5 s zero to 75 pF,

Adjust Galn through A11.

I, Check il signal amplitude at ALITP3 §5 10 volts =1 volt peak to peak, IT not, select the value of
ALIR4 for correct amplitude, Typical range of values for AlIR4 is 383 to 464 ohms.

8. Disconneet signal source and reinstall A12 Circuit Board Assembly,

Adjust Phase Shift through A11,

h.  Connect 10:] probes of dual trace oscilloscope to 8410B at A12TP4 and Al4TPY,

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

Jo Setthe PHASE VERNIER control to mid-range as follows:

¥, Turn PHASE VERNIER to maximum counterclockwise position and note phase indication on
B412A,

2, Turn PHASE VERNIER to maximum clockwise position and note phase indication on 84124,

3., Set PHASE VERNIER for phase indication on 8412A midway between the points noted in steps
{1) and (2) above,

k.  Phase indication on 8412A should be +50 degrees 15 degrees, If not, select the values of AlIC]
and A11C7 for fndication of + 50 degrees 15 degrees, Typical range of values for AIICI is 100 to
270 pF, and for AF1C7 is 240 to 360 pF.

1. Recheck gain by performing steps b through g,

5-17
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Adjustment Model B410B/84131 A
| ,

ADJUSTMENTS

617. B8410B AUTOMATIC CONTROL ASSEMBLY A9,
ADJUSTMENTS:
Adjust ASR9 and A9R17,
DESCRIPTION:

i

[

The VTO Trigger Threshold (A9R9) Is adjusted to ensure the automatic relocking cycle is triggered when
the B411A VTO reaches the upper limits of lrequency range,

The Sweep Delay is adjusted 1o give the 8410B enough time 1o stabilize after phase locking, '

TEST SETUP;
(]
rAny
SWEEP { RF
OSCILLATOR ¥ 9§ PLUG-IN DIGITAL MULTIMETER
] m . . BOURCE CORTRDL QUTPUT . @@@@
OOODD-QQ sEeunn
s FREQ MEF
D.l——-t—.tf "IN X' "“‘—_"""— WL ANRING
¥ ANIE
m:rw:L 0 T
KETWORK DISPLAY
ANALYZIR PLUG-INY
o e — e =
L SOURCE CONTAOL > e o ll .
@ |
\ FALD REF INPUT » (Reoe o I
- 10PF, 10} PROBE
HARMONIC 7
FREQUENCY DUAL TRACE OSCILOSCOPE
TRANSM)SSEON TEST UNIT CONVERTER O
omarune - o -».’IE-{J)
TERT L ,‘\l
M| | s} B | — i H1OH
ATTENUATOR | Oy | o
Y s el 690
10dB |
ATTENUATOR wvi;m R' .
AE NPT
CHAND
VIRY iNrUT
ALTERNATE TEST SET-UP
APC+7 SHORY
1048 ATTINUATOR HARMONIC
FREQUENCY
REFLECTICH TESTUNIT by unxiwonns CONVERTIR i
REF* :
‘;—c o | ) -
huy by : fIs3

PTHE HPSA1IA 6 TURNED WPSIDE DOYN YO MATE WITH THE CONNECTORE BHOWN ,

TEST EQUIPMENT: ltems 1, 4, 5, 10, 11, 16, 17, 21, and 25, Table }-8.
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Madel 8510B/B411A Adjustmenls

ADJUSTMENTS

617, 8410B AUTOMATIC CONTROL ASSEMBLY A8 (Cont'd)
PROCEDURE:

a,  Connect DVM between A9TPI and chassis ground. Adjust VTO trigger threshold THR (A9R9) lor
11,10 Vde 0,01 Vde,

b,  Phase lock 84108 as follows:
1. Set sweep oscillator 1o sweep over less than ane octave band, (For example 2.5 GHz 1o 3,5 GHz),
2. Set FREQ RANGE (GH?7) switch on 8410B to AUTO position,

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

4. Sct SWEEP STABILITY for best display on 84} 2A,

5. Adjust B410B PHASE VERNIER control; phase indication on 8412A should change smoothly,
indicating the 84108 is tracking properly,

¢,  Connect Channel A probe of oscilloscope to 8410B-A9TP2 and Channel B probe to AYTP3, Set
vertical sensitivity of oscilloscope to 5V/DIV and horizontal to 0,2 ms/DIV, Set verileal display of
oscilloscope Lo 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 A13
ADJUSTMENT:

Adjust AI8R2,

DESCRIPTION:

The frequency range switching points in AUTO mode are affected by the A/D reference voltage set by
AIBR2. For this adjustment no test setup s required,

PROCEDURE:

a,  Comnect DVM between 8410B-A1BTPB and chassis ground. Adjust A1BR2 A/D ADJ for 11,25 Vde
0,01 Vde,

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 2djustments easler, 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 & calibrated 8410B Network Analyzer s used and
that the 8411A Harmonlcs 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 s started, the 8410B VTO control voltage should
be readjusted to 11.1 volts per paragraph 5-15,
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Adjustment Model B410B3/8411A

‘ '

ADJUSTMENTS

519, B411AVTO CHECK AND ADJUSTMENT
NOTE

The 8411A covers should be removed and the spacial tast cover (HP Part No.

gg}l‘: rit;ﬁaogjiss)l rlx?:rt;ﬂ'.ed' The 8411A should he allowsd to warm up for two hours
ADJUSTMENTS;
Adjust AGR2, A6R16, ATRS, and ATR19,
DESCRIPTION:
The VTO upper limit VTO (A6R16), the low frequency clamp adjust (A7R19), nnd the

gs MHz adjust (ATR5) are adjusted, to ensure the VTO will tune over fts maximum frequency range
nearly,

TEST SETUP:
FREQUENCY COUNTER 0E POWER
BuPPLY DIGITAL MULTIMETER
O # e 4] g = O
INruY
NETWORK Y ANALYZER

wp

REF

\ INPUT
HARMONIC
FREQUENCY
CONVERTER
NORE il yyey

INPUT

—

REF

1

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

a.  Connect equipment as shown in Test Setup,
b, Removethe 8410B-A8 assembly and ground A7TP].
¢, Set power supply to 420 Volts and connect to 84108 Sweep Reference input,
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Madc) B41013/841 1A | : ot Adjustments

o | ADJUSTMENTS | o
619, 8411A VTO CHECK AN ADJUSTMENT (Gont'd) o
do Preset the B4 1A-AG adjustment poientiometers as shown ir: Figure 51, drdwlng A

—i ETEP — ' ‘
BENERATOR w A) REFERENCE

AST’ BLANPECREW CHANNEL SAMPLE .
— ¥ =l w4 ) ‘
L. r I i 7 1 Y : |
A2 TEST ». [ ® 9 ® % ﬁ
EhonneL || |4k 3 A NEFERENCE
In , | | CRANNEL
A @ o @ 2 ©  ©® _PREAMP ASSY
(BOTTOM) l " e By .
- \ l
cﬁ:,}ﬁg{/” . b AGRI4 POWER ANP
BIAS (PWR AMP)
PREAMP ASSY : ¢
[ L + :
t = ®\ \
i El\ AGIIE VT0 UPPER ,
_ / L, ukrwial

AGEHAPING »~

. AMPLIFIER ASSY MSHBBIIEAK Anm{ :AKU AGRE DREAR AE?BFEAK

AGTP) (POSITIVE

POINT L(EPI POINT 2.40P3) PaINTIEP2)  POINT LIMIT (apt)  HEAD OF B

AEFERENCE

' | ' LOW FAEQUENCY
‘ CLAMP ADJUST

Figure 5-1, 84117 Adjustments Laocation and Preset Position
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Adjustments Model B4108/8411A

ADJUSTMENTS

518, 8411AVTO CHECK AND ADJUSTMENT (Cont'd)

e,  Sel 84108 SWEEP STABILITY control to CW detent position, Adjust B411A BPL (AGR2) for 11.20
Vde 50,05 Vde at AGTP3, See Figure 5-1, drawing A for Joeation of AGTP),

f,  Manitor the VTO frequency with RF Piek-Up Loop (on test cover) and Frequency Counter, Adjust
power supply and 84108 SWEEP STABILITY Control for 11,6Vde & 0,01Vde at B$10B-ATTP6 and
adjust B413A VTO Upper Limit (AGRI6) for 155 MHz & | MH2.

i Set power supply for negative valtage and adjust '84108 SWEEP STABILITY Control and power
supply for B.OEI Vde & 0,01 Vde at 8410B-A7TP6, Adjust low Irequency clamp (ATR1Y) for 62,5
MHz 3 0,2 MHz,

h.  Set power supply and sweep stability control for 9,40 Vde & ,02 Vde, Adjust 65 MHz adjust (ATR5)
for 65 MH2z & 0,2 MHz, (See Service Hint 1,)

b Recheck the 62,5 MHz, There is some interaction between the Jast iwo adjustments and some fteratfon
of the ndjustments will be necessary,

6-20 B411A A4 REFERENCE AND A6 TEST CHANNEL PREAMPLIFIER BIAS CENTERING,
BIAS, CONVERSION EFFICIENC'/, AND POWER AMPLIFIER GAIN

ADJUSTMENTS:
A4R3, AdRS, ASR3, ASRS, and AGRI4, and seleet AR )4,
DESCRIPTION:

The 8411A Sampler diode bias supplies are adfusted to balance the response of the djode pairs nnd the bins
adjust §s adjusted for the best brondband frequency response of the diodes, The power amplifier is ad-
justed for maximum gain ni the IF frequency, The AC gain of the reference preamplifier is set for a B411A
conversion efficiency of one, The gain and phase offset of the test amplif Ic[ is ndjusted,

, DE POWER
TEST SETUP; ¢ pant
SWIER OSCIIAION
- S hIATV
+: B KL AKKIND
u-)ouu-f“u
fom o P B i | b
Vs me = By
T T ATIPY
M or BLARRING ,
ZARIE
RN i
MIIHCE CONTROL ; i O'N [ I
FRIQUINCY COUNIER PONIR RIIER o] ]
&u!’ [J Bl
HEND Thm
" s
] 103 NIt U5 CILLDSCopL
. JRANSHISSION 151 581 . SORVERTIR : ‘
HTY
ﬁ | NS, )|
[LLY) ” i
m J
. : J
TEST EQUIPMENT: ltems |, 2, 4,5,8,9,10, 11, 22, 25,29, 31, 32, Tuble 1.8, o
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Model 8410B/841 1A Adjustments

ADJUSTMENTS

5-20. BA11A A4 REFERENCE AND A& TEST CHANNEL PREAMPLIFIER BIAS CENTERING,
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont'd)

PROCEDURE:

iL.

b,

c.

c,

[,

B

Connect equipment as shown in the Test Setup with the power meter thermistor mount connected 10
the transmission test set TEST port, and the de power supply set to approximately + 20 Volis,

Disconnect cable 84108-W3P) (Blue band) from J8 and conneet oseflloscope through n 50 ohm load
to B410B-W3P1 (the output of the test channel),

Remove the B410B-AB assembly and conneet A7 TP to ground,
Set B410B SWEEP STABILITY control and power supply for u VTO frequency of 155 MHz

Set 8620C for CW frequency of approximately 2,2 GHz and a AF of approximately 400 MHz, Set
power fevel to — 18 dBm, Disconneet thermistor mount and conneet 841 1A TEST port 1o test set, Ad-
just Trequency contrals for display on oscilloscope similar to Figure 5-2, It may be necessary 1o ndjust
AGR14 from its preset position for maximum birdie amplitude,

Sel l;gns ndfust {ASR5) until the oscilloscope display is approximately 10 percent of the peak-to-peak
amplitude,

Adjust bias centering (ASR3) for minimum birdie amplitude, If the birdies go into the nojse, incrense
the signal level by adjusting ASR5. Continue 1o adfust ASR3 for minimum birde amplitude,
Minimum birdie amplitude should oceur with ASR3 nenr its center position, If it must be adjusted
more that & 45 degrees from center, or balancing cannol be achieved, one of the diodes Is defective
and the sampler should be replaced. Refer to Paragraph 8-42 for sampler replacement procedure,

Adjust Power Amp (AGR14) For maximum (peak) birdie smplide,
Resel ASRS for muximum gain (fubly clockwise),
Remove oseilloseope connection from W3P1 and recontieet W3P) 1o JB, Disconneet B410B-WIP|

from J7 and connect oseilloscope to WIPI through a 50 ol lond, The oscilloseope display should be
similar to Figure 5-3,

Figure 5-2. Test Channel IF Bandpass Birdies
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Adjustments Model B4310B3/8411A

ADJUSTMENTS .

5:20, B8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont'd)

_IF .
BANDPASS

Figure 5-3, Reference Channel IF Bandpass Birdies

k. Adjust BIAS ADJUST (A4R5) counterclackwise unti) the oscilloscope display is approximately 20
percent of the peak-to-peak amplitude,

L Adjust blas centering (A4R3) for minimum birdie amplitude, I the signal goes into the nolse, increase .
signal level by ndjusting A4RS, and continue 1o adjust A4R3 for minbmum birdle amplitude, Adjust
A4RS5 1o obtain n dirdie patiern approximately three tinies the nojse Jevel,

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

. Disconnect power supply from B410B SWP REF input, Remove jumper from B410B-A7TP1 und
ground, and reinstall AB assembly. Reconnect 84108-WIP1 10 17,

o, Set 8620C for 2 — 18 GHz sweep, Set B410B 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 adjusied over the maximum Jock range dur-
ing this adjustment, Lowering the power amp gain slightly may fmprove the umplitude skipping,

g, Set 8620C for 0,11 to 2 GHz sweep (using 86222A/B), sct 84108 frequency range switeh 1o AUTQ,
and set sweep stability control for a stable sweep,

. Relerence channel bins adjust A4RS may need a slight adjustment clockwise to reduce amplitude ‘
jitter, The test channel bigs adjust ASRS may also need n slight adjustmant to reduce the amplitude
jiner, (See Service Hints 3 and 4,)
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Model B41013/841) A Adjustments

ADJUSTMENTS

6:20, 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS
GENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont'd)

5  Remove B410B3-AB assembly and connect ground to A7TPI1, Ser 8620C for a CW frequency of 2.2
GHzand a AF of =400 MHz, Set 84)1 A VTO frequency to 100 MHz using 84108 SWEEP STABILI-
TY control,

t, Disconnect cable B410B-WI1P1 (Red band) from J7, Canneet oscilloscope through 50 ohm load 1o
B410B-WIP) (the output of the reference chapnel).

U, Apply =20 dBm, 2,0 1o 2.4 GHz signal to 84J1A REFERENCE port, Seleet A4R14 for n
peak-to-peak signal of 62,5 mV & 7 mV on oseilioseope. (See Service Hint 2,)

NOTE
625 mV = 7 mV corresponds lo —20 dBm = 1 dBm. A spectrum analyzer can he
used if a 100 MHz oscilloscope |s not available,

v, Remove ground jumper from B410B ATTPI and reinstall 84108 AB Assembly, Reconnect
8410B-WIP! 107,

6:21, 8411A A6VTO TUNING VOLTAGE SHAPING AMPLIFIER
ADJUSTMENTS:
AGR2, AGRG, A6RT, AGRB, anl select AGR12, und A7CI13.
DESCRIPTION: | |

The VTO wuning voltage is shaped to provide maximum range of the tuning stabilizer control,
TEST SETUP:

paai
{ MEGAYIVE BLARKIN

§_ SWITP OSCHLATOR

il

I manming | | rans
+ u FRIDRLY
N ”'A- "._.fl, PROGRANNING
B e P E
BALIPOUT }

CuTRY
min ||,
|

sounc) | i

CuhTRIL

IhFyY
HARMONIC
TREQUENCY
. TRANSMMSSION TISY SET MIP} ¥ COMVIRNER
| Hip—
:‘\’_{ T
T

¢ —

TEST EQUIPMENT: Items I, 4, 10, 11, and 25, Table |-8,
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ADJUSTMENTS

621, B411A ABVTO TUNING VOLTAGE SHAPING AMPLIFIER (Cont'd)
PROCEDURE:

a,

bi

[g]

g

h,

N

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

Connect equipment as shown in the Test Setup, Connect DC volimeter 1o B41TA-AGTEI, Remove
ground jumper fram B4108 ATTP1 and reinstall 84108 A8 assembly,

Set B620C lor 4 to B GHz sweep,
Sect 84108 Freq Range Control for 4 10 B GHz,
Adjust break point limit BPL (AG6R2) for 11,20 Vde + 0,05 Vde,

Set B410B Sweep Stiability control for best trace without breakup (foss of phase Jock), Note the
position of the knob, Phase lock loop oscillations induced by VTO shuping will appear on the display
as power holes, (See Figure 5-9), To verily that the power hule s caused by loop oseillations, viiry the
Sweep Stahility control. I7 the power hole moves nlong the display, it is caused by Joop oscillations. If
it does not viry across the display, it is a true RF power hole, (See Service Hint §),

Rotate Sweep Stability control 10 degrees Jdockwise und then counterclockwise from the position
noted, IT the B410B brenks phase lock, adjust BP1 (AGRB), BP} (AGRB) should be ndjusted to give the
maximum range of the Sweep Stability control without losing phase Jock.

Move the Frequency Range switeh one position clockwise and then ane position counterclockwise,
The Sweep Stability control should be adjustable to give o complete trace without Joss of phase lock or
loop oscillations, If oseillations can not be eliminated, adjust BP2 (A6R7) and BP3 {AGRG), it may be
necessary lo change the value of AGRI12 from 90.9 ohm to 75 ohm §§ oseillations cannot be eliminated
wi:h BP2 and BP3J, Also, the value of A7C13 may need 1o be incrensed to decrense phase Jock loop
gain,

Set 8620C for 2-18,0 GHz sweep and 84108 FREQ, RANGE 1o AUTO, Adjust Sweep Stabiity for
best trace without breakup (loss of phase lock), Make final adjustment of BP2 (AGRT) and BP3
(AGRG) If necessary For best results, IT oscillation persists, see Service Hints 3 and 4,
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ADJUSTMENTS

6-22, B411A CHANNEL ISOLATION
ADIUSTMENTS:

ASC1) und ASR)

DESCRIPTION:

B41 LA channel isolation s adjusted for >65dB, 0,11 10 6,0 GHz; >60dB, 6,010 12,4 GHz: > 50 di, 12.4
to 18 GHz (Option 018),

TEST SETUP:

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

PROCEDURE:

2, Remove special top and bottom test covers from B411A and install original cavers, Install covers over
reference and test channel pre-amps, I test channel pre-amp cover has only one access hole, use
special test cover that has five neeess holes for making adjustments,

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

¢, Connect test equipment as shown fn test setup with thermistor mount connected Lo cable from power
splitter,

d, Set signal source to sweep from 6 to 12.4 GHz, Set RF output level for a — 0 dBm indication on
power meter,
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Adjustments Model B410B/B411A

ADJUSTMENTS

522, 8411A CHANNEL ISOLATION {Cont'd) .
e,  Disconnect thermistor mount and connect B4) 1A TEST port to coble f'rom power splitter,
. Set8412A MODE to AMPL, dB/DIV 10 10, and BW 1o 0,1 kHz,

g, Set 84108 TEST CHANNEL GAIN to zero dB, FREQ RANGE to AUTO, and SWEEP STABILITY
for must stable CRT display.

h. Use 84308 AMPLITUDE VERNIER control and | dB/step TEST CHANNEL GAIN Control (f
necessary) to position CRT trace on center horizontal graticule line,

i, Disconnect B411A TEST port from cable to power splitter and tesminate TEST port with 50 ochm
Jond,

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

k. Ilthe CRT trace {s below the center horizontal graticule line, no adjustment is necessary, IF the CRT
trace is above the center horizontal graticule line, try adjusting B411A-ASCI13, 1f 60 dB [solation can
not be achieved try adjusting 841 LA-A5R3, Note the position of A5SR3 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, I 60 dB fsolation is
not obtainable with these adjustiments, repair to the sampler is required,

L. 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 ).

m. For Option 018 only (12.4 to 18 GHz range). Repeat steps d through k with the signal scurce sweeping
from 12,4 to 18 GHz and the TEST CHANNEL GAINM Increased by 50 dB in step J,

5-23, B8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT
ADJUSTMENTS:

AS5R?20, A5R21, and select ASR8

DESCRIPTION:

The amplitude and phase offset is adjusted for center sereen display with verniers centered,




Model 84108/8411A Adjustmente

. ADJUSTMENTS

—

613, 8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT (Gont'd)
TEST SETUR:

SWEP OSCILATOR NETYORK ANALY2ER
BOURCE T T .
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TEST EQUIPMENT: ltems |, 4, and 10, Table 1-8,
PROCEDURE:

a,  Connect equipment as shown in Test Setup,

b.  Set8410B FREQ RANGE to 4 to 8 GHz,

¢, Set signal source to sweep 4 to 8 GHz,

d,  Adjust 8410B SWEEP STABILITY control for stable display.
¢, Sct B410B TEST CHANNEL GAIN 102248,

f. Center 8410B AMPLITUDE and PHASE VERNIERS.

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

h,  Adjust 8411A-A5R20 GAIN adjust and 841 1A-A5R2] PHASE adjust to ce.iter 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 A5RS

and adjust for amplitude and phase zeroing with only the Phase control, ASR21,
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ADJUSTMENTS

8411A SERVICE HINT 1

The internction between the 62,5 and 65 MHz adjustiment on most B41A can be minimized by making o
simple ¢freuit modification, The modiffeation is 1o the A7 VTO Assembly, part wumber 08411-6024 Date
Cade C-931-4 only. There are three versions of the A7 assembly, 08411-6002, 084116024 Date Code
C-931-4, and 08411.6024 Dsre Code D-1836-45, The 08411-6002 should not be moditied, The 084116024
Date Code D-1836-45 te,euc - tontains the moditteation. The Part Number and date code are located on
the eireuit side of A7 board as shown In Figure 5-5.

P Y L. - - ‘

Figure 5-4. A7 VTQ Assembly 0841 1-6024, Date Code C-931+4

S ————— e

MODIFICATION PROCEDURE;

1. Remave the 4 screws securing the A7 essembly to the 8411A casting,

2, Carefully tip the A7 assembly up so that the circuil 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 QS, See partial
schematic, Figure 5-6.

4,  Sccure A7 assembly to the 841 1 A chassis,

-
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. ADJUSTMENTS

8411A SERVICE HINT 1 (Cont'd)

CRdat) et 4
U gy

LE T BN | '?_r

CUT TRACE

MAKE NEW
CONNECTIONS

CUT TRACE
Figure 5-5. A7 08411-6024 Date Code C-9314, Circnit Side After Modification
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ADJUSTMENTS
SERVICE HINT 1{Cont'd)
AY VYO ASREWILY {OR4N)-EQR4) . - .-
VOLTAGE TUNED OSCILLATOR
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)
m
(Y Y T ’
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Figire 5-6. Partial Schematic of 08411-6024 Date Code C-
Showing the Circuit Modification
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ADJUSTMENTS

8411A SERVICE HINT 2

The Reference Channel IF galn may be changed by selecting o new value of 841 1A-A4R 14, 1ts value should
not exceed 133 ohms, IFAL4R14 Is larger than 133 ohms, the nolse level will be adversely affected.

8411A SERVICE HINT 3
Frequency Jitter Over 0,11 to 2GHz

Frequency Jitter as shown In Figure 5-7 can be the result of djode bius B411A-A4RS not being optimized for
0.11 to 18 GHz operation. Adjusting A4RS to completely eliminate the jitter will cause the efficiency to
decrease at the high frequency end. If an adjustment of A4RS is necessary o reduce the jiner, the efficien-
cy should be rechecked per paragraph 5-20, steps p through r,

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 ndded
to the sampler diode leads, The addition of the beads will usually cause higher overall fitter but wjll
eliminate the power hole,

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

Anather 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, Frequeney jitter can also be caused by the YTO transistors
ATQl 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 oscillute over the frequency range, Il 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 10 2,0 GHz
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ADJUSTMENTS

8411A SERVICE HINT 3 (Cont'd)

) }

L]

5..
I

pprbe i

Pulse tinw shoped 1o jubiitate end Vrimmad
far correct Jength, swn with the aeraw hole,

Fignure 53-8, Pulse Line to Substrate Posftion
B8411A SERVICE HINT 4

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

b VTO oscillations can not be eliminated in the Irequency runge of 4 1o 8 GHz with A6 VTO pain shaping
(Paragraph 5-21),un additioral ground in A7 assembly may help,

Experiment to determine i an ndditional ground will reduce phase Jock oscillation. Set 84108 lrequency
range switch to 3-6 GHz, Normally the A7 assembly is grounded 10 chassis by the mounting serew in the
upper left corner. With a small serew driver or metal tip tuning tool, try grounding the printed circul
ground plane to each of the other mounting serews, The point that has the best results in Jowering the Joop
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,
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. ADJUSTMENTS

8411A SERVICE HINT 6

A pawer hole around 10 1o 18 GHz s shown In Figure 5-10 can be caused by a discontinuity in the sampler,
Try reducing the temperature at the polnt where the Joad meets the bady and where the Tront conneetor
meets the body with ool freeze, If the discontinuity changes, the sampler must be chunged,

Tracking ripple in the 2 to 12,4 GHz range (see Figure 5-11) can be enused by the sampler loads not mat-
ching. To improve metching, try substitating different Joads unt) the tracking errors are minimized, The
part number for the loads s 08410-6000,

1 Figure 5-10, Power Hole 1010 18 GHz Figure 5-11, Tracking Ripple 2.0 10 12.4 GHz
! Caused By Discontinuity in Sampler Caused By Sampler Loads

L

: 8411A SERVICE HINT 6

. The adjustment range of the PHASE ADJ 841 IA-A5R21 and GAIN AD) B4§ 1 A-A5R20 can be fnerensed
E by Incrensing the vajue of the pots by a factor of 10, See below for values and part pumbers,

i

; ASRI4 RESISTOR FIXED 100 0hm 1% 0757-0401

2 ASR20 RESISTOR VAR 10K 5% 21U0-1776

i ASR2] RESISTOR VAR 2K 5% 2100-1774

é

]
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Replucenble Parts

SECTION VI
REPLAC:ZABLE PARTS

61, INTRODUCTION

6-2, This section contains information for vrder-
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 remaved should
only be performed by qualified ser
vice parsonnel. A shack 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 o considerable cost saving, Ex-
change, factory-repaired and 1ested assemblies are
availuble only on a trade-in basis; therefore, the
defective asseinblies must be returned for credit,
For this reason, assemLlies required for spare
parts stock must be ordered by the new assembly
part number,

6-5. ABBREVIATIONS

6-6, Table 6-2 lists abbrevintions useu in the
paris 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
hecause 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 PARTSLIST

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

a, Electrical assemblies and thelr components in
alpha-numerical order by reference designation,

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

¢. Miscellancous parts,

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

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

¢, 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,

I, The manufacturer’s number for the part,

6-10, The tolal quantity for each part s 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
ﬁn:i not integrated Into the standard
st,
6-11. ORDERING INFORMATION
G6-12, To order a part listed in the replacenble
parts lable, quote the Hewlent-Packard Par
number (with the check digit) indicate the quantity
required, and address the order to the nearest
Hewlen-Packard office. The check digit will en-
sure accurate and timely processing of your order,

€-13, To order a part that {5 not listed in the
replaceable parts table, include the instrument
maodel 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,




Replucenble Parts

614, SPAREPARTS KIT

6-15. Stocking spare parts for an instrument Is
often done to epsure quick return to service alter o
malfunction occurs, Hewlett-Packard has o
“*Spare Parts Kit** available for this purpose, The
kit consists of selected replacenble nssemblies and

Model B410B/8411A

components for this instrument, The contents of
the kit and the *Recommended Spares® st are
based on Taflure reports and repair data, and pro-
vides parts support for one year, A complimentary
*Recommended Spares' list Tor this instrument
may be obtalned on request and the **Spare Parts
Kit" may be ordered throwgh your nenrest
Hewlett-Packard office,

Table 6-1. Exchange Parts

REFERENCE NEW PART REBUILT-EXCHANGE
DESIGNATION NUMBER PART NUMBER DESCRIPTION
STANDARD 0411A 0,11 TO 12,4 GHz
Al Prefix 08411.80010 08411.80012 Widebamd Sampler Assembly
1824 A ond Abave {Reference Channel)
A Prefix 08411.80003 50800245
1726A and Below
A2 Prefix 0841 1.30011 0841 1-80013 Wideband Sumpler Assembly
IBMA ond Abuve (Test Channel)
A2 Prefix 0841 1.80004 5080.0240

1726A nnd Below

8411A OPTION 038 0,11 TO 18 GHz

Al Preflx 0841 1.80005 08411.80007 Wideband Sampler Assembly
1824A and Abuve (Reference Chunnel)

Al Prefix 08411.80102 50818123
1720A and Below

A2 Prelix 0841 1.80000 0841 1,80008 Wideband Sampler Assenbly
1824A and Above (Test Chunne))

A2 Prefix 08:422.80103 5081.8124
L726A and Below

NOTE

For module exchange procedure, see Parepraph 8-41,
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Repluceable Parls

Tahle 6-2, I\'vfcru)[cv Destgnators and Abbreviations (1 of 2)

Avvsiraaaisao Avembly
AT, .o Attesualaer, bolmor,
)imirer, Terminntion

B Fan, Motor
1 | I llntlrn
o anmllur

Cl‘..............tuuplu
CR vy Dinde, Diode
Thyrtsior, Step

Recovery [Hode

ISCR), v vsewn s Varactor
DC ... Directional Coupler
DLousssree s Delay Line
DS ... Antinciater, Lamp,
Light Eminting Diode

A

ABS ..o Abnolute,
Acrytonhrite Dutadiene
Neyrene

AL Anstogsto-DHghal

ADJ . Adjust, Adjusiment

AG L coiiaenssss Sliver

ACC, . . .. Automatic CGaln
Control

AL vvevann e Aluminum

ALTNG. .. ... Alternating

ANDZ ..o hus s Anudiged

ARC . ... Autominile Phase
Control

ASSY .o h e Avsembly

AT oo Ampere Turn

i\rTEN» PEr A“f“uﬂ“u“.

MAtenunior
AWG, . ..., .. American
Wire Goge

B

BDG.....oune . Binding
BH.. ...\, Binding Hend
BLK .. Dlack, Mank, Block
BNC. .. Typeol Cunnn'mr
BRS ooovvononnns, Drany

4

insﬁsnence DESIGNATIONS

1}

]1 I-.]i). Signaling Deviee
tAudible or Visible)
B Miscellaneons
o Electticnl Part
T iseaan Vearese s Fise
| P » Filter
e Hurdware
| SN Circulmur
v Elecirical Connector
{Srathanary Pottion),

Joe
Cenirer e e Reday
R ..‘.Lull Inductor
................Mclrr

Cdus

ML MBseellaneons
Mechanical Iart

P .o Blectrieal Connestor
{Mavable Portion),

l'lgs
Q..o Silcon Controlt

Rectifier (ISCR),

Tramshtar, THode

ia)rlsmr

Verreraa e RESIStOP

Rr var e s Thermistor

- -.--.»..----.o;n‘l““\h

v Tramstormer

l'll. woeenes Terminad Hoard

ABBREVIATIONS

C

Covvvvvens s Capaciionce,
Capachor, Center
Tapped, Centistoke,
Cermet, Cireular Mil
Faol, Closed Cup,
Cold, Compression

cCr ..o, Carbon
Compasition Plastie

CER...........Ceramic

CMOS . ., Complementary
Meial Oslde
Semiconductor

CNICT. .. .. Conducling,
Combucibve, Con-
ductivity, Conductor

COAX..........Comial

CONN,........ Conjex,
Connection, Connecror

) Cﬂ"lﬂ\'lp
Conthuous, Con-
trol, Controller

CIR..vvs. .,

A by

+» Center

9]

1. Dreep, Depletion, Depih,
Diomerer, Dirext
Currenm

DB...... Deibed, Double
Break

DC. oL Divedt Cinrrent,
Double Conact

DEG............ Degree

DIO. ..oy, Diode

IXMODE.. ..., Depletion
Muode

)14 N » Pachoge Type
l)csignnnun

DEDT L Danble Paje
Pouble Throw

DR .. Dyam, Dedli, Dritted,
Prive, Druim

E

ELEC ........ Elecirical,
Electronic

ELECT ..., Elecirolytic

EXT oo, v Extended,
Extension, External,
Extioguish

l.‘

F ..., Fahrenheit, Farnd,
Female, Film (Reslstor),
Fised, Flange, Flim,
Fluotine, Fregueney

TC v, Thermueouple
L1k ............rml'uinl
Usoooooo Inteprared Circull,
Microcircui

Y..oooooa Eleciren Tube
VR...... lreakdowp Diode
lch:rL Volinge

epnlmar

W.....Cable, Trnnsmlsslun
Path, Wire

X................Mticl
Yoo, v Crysial Unit
tPieracleciric, Quarnz
2. Tuned Cavity, Tun
Clrenis

FTHRU .. Feed Through
FEM. . vvvsvvsae Female
FET voovso Field-Effeat
Transistor
I .. Flar Head, Full Hard
[§ 14 J R Figure
FIL. ..o Fllament, Filler,
Fillister
EL .\ 0, Flash, Flat, Flwid
FLM. .o oouy Film, Flame
l:hi FrrE R l']nl'!c. Mﬂ!t
Connection; Foam, Fre
quency Modulatjon
Revervrires.. Folder
FREQ . .......Frequency
FTooooaoo,, Carrent Gain
Basdwidih Product
(Tranvtion Frequency);

Feet, Fool
FXD.ooovennnn Fined
G

GA . ... Gallivm, Gallop,
Gauge

GE .........Cermanium

GMV........ Cuaronteed
Minimum Value

GP..... General Purpose.
Group

PAER R b b E R

+ Ciray
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Table 6-2, Reference Designators and Abbreviations (2 of 2)

Madel B4101/841 1 A

Hi>. .. Hand, Hard, Vead,
Heavy Duty
HEX .. ... Hexadecimal,
Hexagon, Hesagonnl
Loveisuinss Helical
HY .o iigh Yoltage
) A 1 1113

IC, .\, Collectar Corrent,
Imegrated Clreult
1D, .o Inshle Diameter
IFo e Farward Currem,
Intermediare Frequency
Novveress o neh, Indium
INCL ..ouuu s Including
INS oo Insern, Inside,
Instthation, Insnlmtor
INT ... Inegral, intemity,
Interna
NTL....oovo Imtemal,
International
IV, ... Insulation Voliage,
Yalley Palnt (Emhiter)
Current

)

). o daek, Joule, Juncilon

J-FET . .00 Junciion Fleld
Effect Transistor

KTDD.IIDIDI.AUU’““R"

R

K.\ ..o Kelvin, Key, Rile,
Patassium

KHZ..ovvvvvs s Kilohenie

KV iivivnnaooe Kilovoh

L

L v Inductonee, Left,
Length, Liguid, Lock.
ing Threaded, Long,
Low

LG... 00 Length, Long

LIN . Linear, Linear Taper,
Lincarity

LlTEDDODPD'll'lD.LigI'I

LEKWR ...... Lockwasher

LRD ey Ltgt‘nd Rtll “’lp
6009-0015)

LT ..... Left, Light, Liver

M

M. ..o Male, Masimum,
Mega, Mil, Milli, Mode,
Momeniary, Mouniing
Hol Centers, Mounting
Hole Diameter

MA. .. oov o Milliampere

MACH, ....... Machined

MET, . ... Menl, Mctalliv,
Metallized,
Metnltnrpical

METOX . ... Mdal Oxide

MH ... .. Medium High

an. FEEa b b b‘\'!n'l(l”

ML Mold, Molded

MG. ..o Manl Ohide,
Millioupee,
Malybdenum

MO, . Madel, Mod|ied,
Modular, Modulnped,
Muodulator

MOSFET . .., Metal Oxide
Sembconducior Field ET-
Fect Tramistor

MTG ........ Mounting

MW, oo Milliwan

MY..... Palyester {Mylar)

N

NAND . .. Logie Not-AND
N.CHAN ..., N-Chonel
NH. .oy Nanohenry
NM......... Nanameter,
Nonmetallie
NO..,... Narmally Open,
Number
NOM,......,.. Nominal
N()R Frer e l.(u!'l‘ N{)I-UR
NIP Lo Nickel Plmed
NPN, ... Negative Posilive
Negative (Transistor}
NPQ, ... Negntive Positive
Zero (Zero Temperature
Coelliciem)

Nb- AR EEE) Nﬂ“l“c\.l)"d
Nuon-Shorting, Nose
NSR ., ... Nut Seporately

Replacenble

0

OD. .. Olive Drab, Outside
Dinmeter

()pr- AR .()[‘lliuﬂ.
Opiion, Optianal

4 5 SN ¢ £ 1113

P, Peak, Phosphorus, Pico,
Pleosecond, Piich,
Plug, Pole, Pulyester,
Pawer, Prabe, Pure

0., .. Lead (Metnt), Push

Bution

PG Pringed Clrcult

PC, .. Picocoulomb, Piece,
Printed Circuit

CHAN b0 P-Channel

PD , Pad, Palladium, Pitch
Dinmeter, Power
Dissipation

PE. . Dicotarad; Pipe,
Female Connectlon;
Power Factor

PREN . Bakelite (Phenalic)

PRHL oo PRIDEpS

N, Positive Inteimle
Negative (Transistor)

PIV. .. Peak Inpit Yoliage

PL ..o Phase Lock, Plain,
Mate, Plug

PN, L Positive Negative
Positive (Transistor)

POLYE, . .00 Palyester

POZL L Porideiy Recess

PRCN. .o Precision

PREL vy Dilimary

PRE. ... Parple, Purpose

S L Pieosscond, Pole,
Polysiyrene, Positise
Shorting, Pressupe
Sensitive

| L - TR LT 1Y

PWW L Prevision
Wirewound

0

Q.o Flgureof Metlp
QUAD. ......S¢ctof Fowr

R

R\ Range, Red, Reshtance,
Resistor, Right, Ring,
Rosin, RubberResin,
Run Targue

RD .. Dynomic Resistance,
Round

RECT........ Recangle,
Resctangulor, Reciiiier

REF, .vvavesy . Reference

RE. ... .. Radio Frequency

REL. ... . Radio Frequency
hiverference

RG. .o . Source Reslstance

RMS. .. Root Mean Square

RTNR ......... Reminer

L]

SEC. .. Sevond, Secondary
SOL....ovvven., Single
5'”‘1‘---;»-..... h'lnn
51, .. Silicon, Square Inch
SLseenenns Blide, Slow
SLIR ..uuus s Salder
SLT ... Slate, Slot, Storted
SMC ., .. Subminisure, C
Type (Threaded Con-
nestor)
SPCG .., .a L Spacing
55T ...... » Stainlesy Steel
ST oovvvves s Standard
STRDOFEF . ...... Sio;ndofr

Y 7 PR
SUBMIN . .. Subminiature
SW L Single Wall, Switeh

v e Steel

T

T oo Tab Widih, Taper,
Teeth, Temperaire,
Tern, Tesla, Thers
moplinstic tnsntarion),
Thickness, Thre, Tim-
ed, Toath, Turns Ratio,
Typical

FA o avven e Ambient
Temperatine, Tannlum

TANT ... Tamalum

TC .oy Thermoplastic

TERM ... 0 s Teeminal,
Terminmjan

THE . .. Thiead, Thrended

THE v vviivs e Thick

THRU . .....\u, Through

TRMR. ...

TRN...ov oo T, Tupns

TS']R FrEEv b T"““h[l"

I'UR rr»»nnnv---.rll““

vae s Trimmer

1]

U...... Micro, Umapped,
Urankum

U!:. WA NI ?‘"i:lﬂr{"ﬂd

WUH ... Micrahenry

UNMTD. .o, Unmaunted

US ..o Microsecond,
Microsiemen

v

V. ... Yanadium, Varioble,
Violer, Voli, Volioge
VAR, . ovs s Variable
VT, Valts, Direct Curremt
VhCW. ... Direct Curent

Waorking Volis
V7O, ... Valiage Tubed
Oscillator

W

', Watp, Wattage, White,
Wide, Width, Wire
W ireiniirrins s With
WV .. Woarking Inserse
Vohage
WV, .. Working Voltage
WVAC . Working Vulinge,
Alternating Current
WW, oo Wire Wound

Z

ZMAX L Masimum
Impedance
INRL o e

6-4
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Tohle 6-3, BA10B Replacenhls Parts
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Replacenble Parts Mode) B41105/841 1A

Figure 6-5, Model 84114 Exploded View (! of 2)
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Replacenble arts

Table 05, Code List of Manufacturors

Model BHIOR/BA LA

M, 2ip
Na, Manntaesurar Name Adlthass Oodn
00000 | ANY SATISFACTORY SUMMLIER
DOALG | NORELCO NORTH AMER PHILIPS LTG CORP 1OS ANGELES, CA o0
UL | SANGAMO ELEC CO 5 CAROLINA DIV PICKENS, SC mnt
VN2t | ALLENBRADLEY €O MILWAURER, WI 513104
1298 | TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 750
PR3 | REA CORP SOLID STATE DIV SOMERVILLE,NJ ORKG
1*. 0201 | SPECTROL BELECTRONICS CORP CITY OF IND, CA VL
O | FERROXCURE CORP SAUGERTIES, NY I
G660 | AMIIENOL SALES DIV QF BUNRERRAMO BROADVIEW, 1L [HER]
0IKBR | KDIPYROFHILM CORP WIHIPPANY , N) O
04253 1 CADDELLBURNS MFG CO INC MINEOLA,NY 11561
G413 | MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ B50n02
09921 | NURNDY CORrp NORWALK,CT 0nKkS2
19701 | MEPCO/ELECTRA CORP MINERAL WELLS, TX 6007
200 | MICRO.OIM CORYP EL MONTYE,CA %1731
2040 | TRANSITRON ELECTRONIC CORP WARKEEFIELD, MA 018R0
2546 | CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27167 | CORNING GLASS WORKS (WILMINGTON) WILMINGTON, NC 0]
28480 | HEWLETTPACKARD CO CORPORATE 110 PALO ALTQ, CA DI04
J0983 | MEPCOJELECTRA CORP SAN DIEGO, CA 922
52768 | STETTNERTRUSIEINC CAZENOVIA, NY 13035
56289 | SPRAGUE ELECTRIC €O NORTH ADAMS,MA 017
7236 | ELECTRO MOTIVEE CORP SUR 11EC WILLIMANTIC, CT 06220
TSO2 | TRWINC PIILADELPIIA DIV PHILADELIIA, PA 19108
6-30
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Model B410B/841 1A

Manunl Changes

SECTION ViI
MANUAL CHANGES

7:1. INTRODUCTION

7-2, This section contains instructions for adap-
ting this Operating and Service Manunl to instru-
ments with serfal prefixes different from the ones
listed on the title page of this manual,

7:3. MANUAL CHANGES

T4, To adapt this marunl to your 84108 or
8411 A, refer to Table 7-1 and make all the changes

listed opposite the serinl pumber of your instru-
ment, (The serlal number plate is on the nstr-
ment's rear pancl) Perform all the Indicated
chonges in the order n which they are listed,

7-5. I your instrument's serinl number, or serial
nun oer prefix, is not lsted on the title page of this
munual or in Table 7-1, it may be documented fn a
yellow MANUAL CHANGES supplement, For
additional  information about serinl  number
coverage refer to INSTRUMENTS COVERED
BY MANUAL in Sectfon 1,

Table 7-1. Manual Changes By Serial Number

SERIAL PREFIX MAKE MANUAL I SERIAL PREFIX MAKE MANUAL
OR NUMBER CHANGES OR NUMBER CHANGES
B410A BATIA
14504, 1525A00191 BO3. Fihra N
thry 1525400302 ABCDE —_—
B2l. FiiuM
1525A00303 thru B50. Fih L
1525A prehx ABCD
905 Fihru K
1647A ABLC 930. Fihrol
0934A F.G, 1,1
1734A, 1741 A prelix
thin 1741401370 AB 1144A F.G, 1
1644A, 1 726A F.G
1741A0137) thrs
1741 A Prefix A 1824A F
7-1
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Manunl Chupges Madel B410B/B41 1A

CHANGEA .

Table 6-3;
Delete A1OE]L, AJOMPT, und AJOMP2,

Figure 8-62;
Delete fuse IF) and conneet jumper wire where fuse was connected,

CHANGEB

Table 6-3t
Change AIOAICG 1o HP Part Number $160-4300, Capacitor-FXD 0,05 UFF 4+ 80— 20% 100 VL ~W

Figure 8-62;
Change AIOA 2610 0,05 UF,

CHANGEC

Table 6-3;
Change ATR10 10 HP Purt Number 2100-0942, R:VAR FLLM 50X OHM 20% 3/4 W,
Change AICA1C3 to HP Part Number 0160-2917,
Change AJOAIC6 1o HP Part Number 0160-2917,

Change AIICI 1o HP Part Number 0160-0134, C:FXD MICA 220 PF 5% 300 VDCW. Fuctory selected
part,

Add ALICS, HP Part No, 0160-0939, C:FXD MICA 430 PF 5% 300 VLCW, o
Change AJ1C7 to HP Part Number 0160-2207, C:FXD MICA 300 PF 5%,

Figure 8-48;
Change the value of AFIC)* 10 220 PF,
Remove asterisk (*) from A11C4,
Add A11C5, 430PF, in paralle! with A11C4.
Change the value of A11C7* 10 300 PF,

CHANGE D

Table 6-3:
Add AI0AIC2, HP Part Number 0160-2917, CtFXD CER 0,05 UIF +80—20% 100 VDCW,
Add ALOAIC4, HP Part Number €:40-0291, C:FXD ELECT 1.LOUF 10% 35 VDCW,
Add AI0AIC7, HP Part Number 0160-2917, C:FXD CER 0,05 UF +80-20% 100 YDCW.,
Add AIOAIRT, HP Part Number 0757-0346, R:FXD MET FLM 10 OHM 1% 1/8 W,
Add AIOAIR17, HP Part Number 0683-0275, R:FXD COMP 2.7 OHM 5% 174 W,
Add AI0AIR28, HP Part Number 0757-0346, RiIFXD MET FLM I00HM 1% 1/8 W,
Delete AI0AICY, AIOAICIO, and AJOAICI],

Figure 8-59;
Replace capacitor A1OALCY with series RC cireuit AIOAIRT () ) and AJOAIC2 (0,05 UF), .

Replace capacitor A10AICI0 with serfes RC elrcujt AIOAIR]7 (2,78}) and A10AIC4 (1.0 UF),

7-2



Made! B410B/B411A Masn) Clianges

CHANGE D {Cont'd)
Figure B-63:
Replace the Parts Location Drawing of AJOAL with the one in Figure 7-1,
Figure B-62;
Repliee ecupacitor AIOATCT] with serfes RC clirenit AIOATR2E8 (J012) and AJOAICT (0,05 UE),

CHANGEE
Tuble 6-3;
Delete AJ222

Delete AldZ2
Figure B-36;

Delete A1222

Delete Al422

Figure 7-1. (Figure 3-80, 8410A-A10A1 Parts Location (Change D)

7-3
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Manual Changes Madel B410B/841 ) A

CHANGE F

T"P.‘ll;l?lgé ATC2, ATCI, ATCR, and ATCY through ATCI2 1o HI? Part number 0) 602140,
Change A7CHand ATCS to HI Part Number 0160-214),
Change ATCH through ATCI6 1o HP Part Number 0160-2139,
Change A7R2 10 HP Part Number 0757-0200, 5620 Ohms,
Change ATRI to HP Part Number 0757-0279,
Change A7R1I5 10 HP Part Number 0757-0280, 1000 Ohms,
Change ATRI9 to HI® Part Number 21001777, 20K Ohms,
Delete ATR22,
Figure 8-33;
Chunge ATR1910 20 K Ohms,
Change ATR2 10 5620 Ohms,
Delete ATR22,
Change A7 VTO Assembly LOW Frequency Clamp Cireult ns shown in Figure 7-2,

LOW FREQUENCY
CLAMP ADJUST '4
N oW
N2
T 0K
R2
§620

Figure 7:2. (PO Figure 8-33) 841 1A-A6 and A7, Schematie Liagram (CHANGE F)

7-4
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Maidel B410B/841 A Manunl Changes

CHANGEG
Table I-1t

Change BALIA Input Impedanee specifiention tos 50 Ohms nominsl, SWR < 1,58, 0.1) 10 8.0 GH»;
<211 8,000 12,4 GHzg typleally increnses to n 100 SWR, 124010 18 GH2

Paragraph 4-1 81

Under "SPECIFICATION TESTED, change Input Inpedanee 1ot 56 Ohims; SWR < 1,5:), 0.0 10 8,0

Change step I'to rend ns follows:

I, SWR meter should ndiente (8) v Jenst $2,7 dB3 below zero dB reference level tor SWR of 1,6) wt o
frequency of 0,11 1n 8,0 GHz, or (b) at Jeazt —8,7 d)} below zero dI3 reference level {or SWR of 2,2) mt
n frequency of B0 to 12,4 GHaz, (These test limits include ambiguity due to 30 dB directivity in
reflection test unit or directional conpler,)

Change step b to read ns lollows!

h, SWR meter should indiente () nt Jeast 12,7 dB below zera dB3 reference level nt s frequeney ol 0,11 to
8,0 GHz, or (b) at lenst —8,7 &I} below zero dB reference Jevel at a frequency of 8.0 10 12,4 GHz,
(Thc?c test Jhmits include mnbiguity due to 30 dB3 directivity in refection test unit or directionn)
coupler.)

Table 6-4¢

Change B411A-Al 1o HP Part Number 08:41 1800033 Wideband Snmpler Assy, (Rel, channel),

Clmmgcd second entry for B41IA-A) 1or HP Part Number 508G-0245 (Rebuilt 0841 1-80003, exchange
required},

Change 8411 A-A2 to HP Part Number 0841 1-80004; Wideband Snmpler Assy, (Test Channel),

Clm?gcdsccond emiry for B41IA-A2 102 HP Part Number 5080-0246 (Rebuill 084) 1-BO004, exchinge
required),

In the list of callowts for figure 64, change ftem 5 to read: 0841 1:001 1, SHIELD: PREAMP,

In the list of callouts for Figure 6-5, change the lollowing flems o read:
Jtem 24, Q8411-80003, Wideband Snmpler Assy, (Rel, Channel)
S0B0-0245, Rebuilt 0841 1-R003, Requires Exchange,

lem 26, 0841 )-80004, Widebund Sampler Assy. (Test Channel),
5080-0246, Rebuilt 08411-80004, Requires Exchange,

CHANGEH
Table 6-4;

Add AJR}, HP Part Number 07570796, R:FXD MET FLM B2.5 OKM 19 172 W,
Add AJR2, HP Part Number 0757-0198, RtEXD MET FLM 100 OHM 1% 1/72 W,
Delete AIRIO0 through A3RI3,

Figure 8-27:

Replace R10 and R1) in paralle} with a single B2,5 Ohm resistor R,
Replace R12 and R13 in parallel with a single 100 Ohim resistor R2,

1.5




Munind Changes Made) B410B/84) 1A

CHANGE] .

Tuhle -4
In the Jist of eallows For Figore 6-5, chinge leim B ros TP Part Number 06988138, R:EXD ALUMINA-
CLER 20 OHIM 10% tha75W (See 19); Order resommended replacement, 0698-7195,

CHANGEJ

Table 6.4
Delete 22, HP Part Number 9170-1045 tisting,
Change ftem 27 to 12 Part Number OB4) 16006 INTERCONNECT CABLE ASSY: COMPLETE
Chunge Ftem 28 1o HP Part Number 084112022 1 IOUSING,

Figure 833,
Replaee Figure B-33 AT Sehemathy Dingrany in the manua) with Figure 7-3 in this Section,

CHANGE K

Table 6:4
In the Listing Tor Fipure 6-5, ndel 1o the deseription of Reference Designiior 6 "*RECOMMENDED
REPLACEMENT"
The couxtal clamp on your Insirnment may not have suppressor beads, Recommended replacement
clnmps inelude o suppressor head,

CHANGEL

Tuble 5-1t
Delete B A-ATRIY listing,

Table 5-2;
Add BHLIA-AIRI FUNCTION AFFECTED, VTO Jower fregueney Himit;, NORMAL RANGE OF
VALUES, 10-1960; COMPONENT LOCATION FIGURE 832 ADJUSTMENT PROCEDURE,
Paragraph 5-19,

Paragraph 5-19;
Chunge step h 1o read: Set power supply and sweep stability conrol Tor 9.4 Vdes,02 Vile, Adjust
BALIA-ATRS (65 MHz ADJUST) for o VTO frequency of 65,0 MH2 0,2 MHz, (5 65,0 MHz 20,2
rvi.;-lzni;mlml be obtained, remove BSHTA-ATRI to disable the low-Trequency clumpmg action of
ATCRY),

Add the following step after siep b amd refener ithe rembnbig stepst Adjust SWEEP STABILITY control
For lowest VIO Trequeney, The VTO trequency shonld be 62 MHz &1 MH2, 11 not, select the vilie of
B4 TA-ATRI as lollows:

I Remove ATRI.
2, Adjust SWEEP STABILITY control for VTO Frequency below 60 M4z,
3, Select n value of ATR3 that shifts the VTO frequency 10 62 MHz a1 M)z, (Typleal range of values
for ATRI s 1010 196 Ohms,)
Table 6-4;
Chunge A7 to HI Part Number 084116002,
Delete ATCH, ATCIS, and ATCI6 listings,
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Model BA1ON/BA) A Monun) Chnnges

CHANGE L. {Cont'y)

Add ATCRA, HP Part Number 19020041 DIOINE BREAKDOWN .11V 5% 400 MW,
Delete ATCRS, ATCRA, and ATQS5 Mstings,

Change ATR2 10 HP Part Number 07570307 Rt FXIDMET FLM 1,33 K OHM 1% | /7RW,
Change ATR3 to HP Part Number 0757-040) 1R2 FXD MET FLM 100 OHM 1% 1/8W,
Delete ATRIY, ATR2G, mnd ATR2) Vistings,

Figure B-32¢
Repluee Figure B:32 Lower Half, A7 Barts Loenion iusteation with Figure 7-4 in this Seetion,

Figure 8-33:
Replace P/Q Flgure B33, A7 Schematie Dingram in the manual with Fignre 7-5 in this Section,

CHANGEM

Table 6-4;
In listing for Figure 6.5, change Jtem 20 to HP Past No, 2200.0057 SCREW: SST FI1 POS DR 40 &
5716,

CHANGEN

Table 5-1:
Delete B4EIA-ASR20 listing,

Delete B41TA-ASR2! listing,

Table 5.2
Add 8411 A-ASLIL FUNCTION AFFECTED, Channel phase balance; NORMAL RANGE OF VALUES
3.3 — 4.7 pHy COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE, paragraph
5'2()»

Add B3I 1A-ASRE; FUNCTION AFFECTED, Test channel prenmplifier gning NORMAL RANGE OF
VALUES'. 343-909 COMPONENT LOCATION FIGURE B2 ADJUSTMENT PROCEDURE,
pacagraph 5-20,

Add B41IA-ASRIY; FUNCTION AFFECTED, Chunnel phase balunee; NORMAL RANGE OF
YALUES, 21,5-1960; COMPONENT LOCATION FIGURE B-29; ADJUSTMENT PROCEDURE,
pagragreph 5-20,

Table 6-4;
Change AIR4 and AIR7 10 HP Part Number 0698-3396, Rt FXD MET FLM 38,3 OHM 1% 172 W,

Chn&%c AR5, AIR6, ASRE und AIR9 to HI? Part Number 0698-3392, R; IFX1D MET FLM 23,70HM 19y
172W,

Change ASRE to HP Part Number 0757.0416 Rt FXD MET FLM 511 OHM 1% 1/8 W,

Change ASRIY 1o HP P'ant Number 0698-3438 R FXD MET FLM 147 OHM 1% '1/8 W FACTORY
SELECTED PART,

Delete ASR20 and ASR2) Ilstings,

Figure 8-27;
Chinge AIRS, AZRG, AIRS and AIRY 10 23,7 ohms,




Mununl Chnnges Maoddel B410B/B4 1A

CHANGE N {Cant'd) .
Chupge AIRA nnd AIRT 1o 38,3 ohms,

Figure §-28:
Change upper right box 1o read: Change the value of ASRE 10 343 ohms gnaximum gain), 15 presamplifier
antn s still bow, cheek gafn through each stage 1o Isolate fronble,

Figure B-29:
Replace P/O Figure 8:29, AS Parts Location in the manval with the Figure 7-6 in this Section,

Figure 8-30:
Change ASCI3 109-35 pF,
Change ASRB to 511 olims Gyplenl value),
Chonge ASRID 1o 147 oluns and ndd asterisk (*),
Delete R20 and R2)3 replace with shorts,
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Model 8410B/8411A

Service

SECTION Vill
SERVICE
8:1, INTRODUCTION 8:4. LINEVOLTAGE REQUIREMENTS
B-2, This section provides Instructions for 8-5, During testing, the network analyzer must

troubleshooting, and repair of the 84108 Network
Analyzer and 8411A Harmonic Frequency
Converter. A cross reference of a assembly to
service sheet number s loented on table 8-1,

8:3. MAINTENANCE PRECAUTIONS

Any service or adjustment
performed wlith the covers removed
should only be performed by
quallfied service personnel, A shock
hazurd exists with the covers
removed.

STATIC DISCHARGE. The sampling diodes in
the 8411 A may be damaged by & discharge of statie
cleciricity, Momentarily ground and shon
connectjons of external equipment prior to making
connection to 8411 A input connectars,

MAXIMUM INPUT LEVELS, Maximu;n input at
B411A before damage occurs is 50 mW RF and 3
Volts DC. RF levels bove ~10 dBm in the test
channel and ~16 dBm n the reference channel
will cause distortion in the 8411 A 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 cireuit,
or by spotting.

GROUNDING TRANSISTORS. Do not shorl-
circuit the case of a chassis mounted transistor to
the chassis because some transistors have collector
internally connected to the'case,

MAGNETIC FIEL.DS. 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,

be conn cted to a source of power which is 50 to 60
Hz and 100, 120, 220, or 240 Vac +5% —10%, If
adjustment of the de power supplies is necessary,
the network analyzer should be connected through
a variable nuto transformer o the ac power
source, The line voltage at the input of the 84108
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 Printad Circult
Boards

B-8, As shown in Figure 8-I, the servicing alds
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) s supplied with the 84108 and |s
stored behind the fromt panel assembly (Figure
B-15), The extender raises boards c¢lear of the
chassis for easfer access to the test points, and is
designed to work with either 12 or 15 pin circuit
boards.

8-11. Printed Circuit Board Remova)

CAUTION

Turn off the line voltage brfore
removing, or replacing printed
circuil boards. Damage to
integrated circuits may occur If
power Is applied during _-inted
clrcult boara removal or
replacement,

8-1
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Bervice Model B410B/B411A
Table 8-1, Service Sheets
SERVICE PARTS
SHEET & LOCATION
SCHEMATIC ASSEMBLY NAME ASSEMBLY NO, HP PART NO, FIGURE NO,
1 Sampler BHIAAL 084 11.80010 8.9
8.27 Sumpler BTA-A2 0841 1.8001 1 8.9
Pawer Amplifier BHTAAS 084116005 B-26
Steipline Asserbly B41 1A Stripline 0841 1.60029 B9
Shaping Amplifier BHIAAG 08411600} 832
2 Reference Preamiplifier BT A-AA 084116003 B9
830 Test Preansplifier BH1IA-AS 0841 1.600: .19
3 Shaping Ampiifier B4IAAD 0841 1.6004 8-32
B-33 VTO (Voltage-Tuned Osclllutor) B411AAT ORI 106024 §.32
4 Test AGC Amplifier BHOIAL2 084 0.6038 B35
B.3o Reference AGC Amplifier H410B-A14 08410.6039 B35
B Reference 278 k)lz Amplifier 8410B.A16 084 10-600062 338
B-39
0 20 M1z Qscillator BHIOD-A) 3 0B410.6008 B-41
842
7 AGC Amplifier B410B-A15 08410.6040 Bl
B}5
] 0-9 4B Attennator B4100-A2 084]10-6014 8.20
B8 - 0-60dB Attenuator B310B-A3 084)0-601 5 8.20
Amplitude Attenuator Amplifier B410B-AT 08410.60073 B47
g 20,278 MHz LF Amplifier 84]01-A4 08410-6003 B.50
8.51
10 Phase Detector B410B-A5 08410.6037 8-5)
854 20,278 Mz Oscillutor B410B-A6 08410.6004 8.53
11 VTO DC Amplifier B4IOB-A7 CB10-6041 B.56
8.5} Search B4108-AB 08410-3007 8.50
12 Interconnect B410B-AI0 08410-6044 B.59
B8.60 Power Supply (+20V & -20V) BHOB-AIUAI JB410-6050 8.59
13 Interconnect B410B-A10 0B4HING049 8.59
.62 Power Supply (11 Vde & 175 Vae) B410B-A10A} 08410.6050 8.59
Power Line Mydule BHOB-FLI 0960-0444 B.1§
14 Automatic Control B4JOB-AY 084 060106 8-03
B-64
156 A/D Converter B4I0B-ALS 5410.60107 8.05
360
16 Frequency Runge B4 10B-A1Y 08410-60108 8.67
8.08
17 Signal Wiring Diagram BH10B-ALS) 084106013 Nane
B.09




Model 84101/841 1 A Service
HP STOCK NO. {SAME STOCK
NQ. MEANS INTERCHANGABLE) ACTIVE CUMPONENT DESIGNATORS
{ NUMBERED FROM LEFT TO RIGHT)
TEST PQINTS

N7,
A LT

REVISION NO,
(DENOTES
ELECTRICAL
DIFERENCES )

{NUMBERED FROM

PRY HOLE LEFT TO RIGHT )

Figure 8-1. Servicing Afds on Circult Boards

8-12,  When removing printed circuit assemblies
from the B410B, care must be taken not to damage
the assemblies, A pry hole (Figure 8-1) s 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 ald or
serewdriver (see Figure 8-2),

8-13. Test Polnls

8-14, The B410B printed circuit assemblies
conitin test point posts with the test point number
designation etched an the board (Figure 8-1), The
schematic dingram for each assembly has the
corresponding test point shown as a numbered
black spot.,

8-15. The B411A printed circuit assemblies do
not have test point posts. Test points shown on the
schematic diagrams and the corresponding parts

. location diagram were selected ns convenient

Jocations 1o monitor voltage waveforms and do
not indicate test-point post locations,

Figure 8-2. Printed Cirenit Bourd Rewoval

8-16. TROUBLESHOOTING

8-17. General Pracedure

8-18. The troubleshaoting procedure is divided
into three maintanance levels, The first level of
troubleshooting isolates trouble to elther the
8410B or B411A, (Sce Figure 8-19.) The next level
of troubleshooting further isolates trouble to a
single printed circuit board, where possible, (Sce
Figure 821 and 8-22). The last level of
troubleshaooting isolates trouble to a circuit within
the printed circuit board, Procedures for this level
are located on the page facing the schematie

8-3
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diagram of ench printed cirevit bonrd. Normal test
point waveforms and voltages nsed In these
procedures are shown on the schematie diagrams
and are obtained, using the standard test
conditions deseribedd  jn Figure 8-12, Test
equipment required lor troubleshooting is Hsted in
Table | -8,

B-19. After a trouble has been located and
corrected, cither by performing an adjustment
procedure or by replacing an assembly or
component, the performance test procedures in
Scction IV should be performed. This ensures that
all circults in the instrument are operating within
specifications,

8:20. TransistorIn-Clrcuit Testing

B-2), 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-emilter 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 10 conduct, the diode must conduct; that
is, the diode must be forward biased, As with
simple diodes, the forward-bias polarity s
determined by the materials forming the junction,
Use the transistor symbol on the schematic
dingram to determine the bias polarity required to
Forward-bias the base-emitter function, The B part
of Figure B-3 shows transistor symbols with
terminals labeled, Notice that the emitter arrow
points toward the type N materfal, 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-emijtter
diode (junction) is lorward-binsed, the transistor
saturates, However, §f 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 volinge 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 1o 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 t0 0.9 volt when collector current is
high.

84

ik
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A, Amplifiar Charactariatics
Y - Wy
A e
Oz
e P
Oge
HARACTERISTIC COMMON COMMON COMMON
¢ BASE EMITTER COLLEGTOR
Input Impedance n-s0n 500N - 5001 QKN BOOKN
Output Impadoncs | 3OOKN-BOOKS | 30KN-50KN 5O looon
Vollage Gain 600-1500 300 -1000 <|
Current Galn < 256-50 26-50
Power Gain 20dB - 3040 254B~-404B 10dB-204B
it Folory)
B, Transislor Biasing
TYPE CUTOFF CONDUCTION
NPN Y "W
MARN
CURRENT
COLLECTOR v, Y
CONTROL
BASE CUNRENT
EMTTER
PNP 8 v
COLLECTOR o, -V,
mm;g"]?f NAR
BASE o FURRENT
EMITTER

Figure 8-3. Tranststor Operation

[
8-22, Figure B-3, part A, shows simplified
versions of the three basic transistor circufts and
gives the characteristics of each, When examining
a transistor stage, first determine §F the emitter-
base diode is biased for conduction (forward-
biased) by measuring the voltage difference
betweeen emitter and base, When using an
clectropic 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), IT the emitter-base
diade Is forward-biased, check for amplifier action
by short-circuiting base 10 emitter while abserving
collector valtage, The short eircult eliminates base-
emitter bias and should cause the transistor 1o stop
conducting (cut oft), Collector voltage should then
shift to near the supply voltage, Any difference is
due to leaknge 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 ian emitter-collector short
cireuit or emitter-base opdn circuit,

8:23, Transistor Out.of-Circult Testing

8-24. 'The two common causes of transistor
failure are internal short and open cireuits.
Remave the transistor from the circuit and vse an
ohmmeter to measure internal resjstance, Sce
Table 8-2 for measurement data,

Table 8-2, Our of Circnit Transistor Testing

Conneet Ohmmeter
Mensure
Transistor Pas, Neg, Resislance
Type lend to flend to (ohme)
emitter | bage* 200-260
Small
PNP Signa) emitter | collector| 10K-100K
Germa-
nium emitter | base* 30.50
Power
emitler | collector| soveral
hundred
emilter | base® 10K-100K
PNP Small
Stlicon | Signal
emitter | collector| very high
(might
rendopen)
base emitter | 1K-3XK
Small
Stgnal very high
collector | emitter (might
readopen)
NPN
Sillcon base emitter | 200-1000
Power v
\ high, often
collector | emitter greater
than 1M

*To test for transistor action, ndd colleclor-base
short, Measured resistance should deerease,

Service

CAUTION

Most ohmmeters can supply
enough current or voltage to
damage a transistor, Before using
an chmmeler to measure transistor
forward or reverse resistance, check
s oren-clrcult voitage and short.
circult current output ON THE
RANGE TO BE USED. Open-circuit
voltage must not exceed 1.5 voils
and short-clrcuit current must be
less than 3 mA. See Table 8.3 for
safe resistance ranges for some
commaon chmmeters,

Table 8-3, Ohmmeters Used for Transistor Testing

Open | Short Lead
Clreuit] Circuit
Ohmmeter| Range(s) Vollage[Current {Color|Polarity
HP 4124 [Rx1K LOV |[ImA
HPA42TA RxI10K | 1,0V [100uA
Rx100K | 1,0V [10pA  [Red +
RxIM L.OV [IpA Black| -
Rx10M | 1,0V [0, 1A
HPAI10C [RxIK 1,3V [0,BTmA
RxI10K [ 1.3V [67uA
Rx100K| 1,3V |5, TnA  |Red +
RxiM 1L,V |0, 5pA  |Black] -
RXIOM | 1,3V |0,06pA
Simpson [Rx100 LAY [1mA Red +
260 Black| =
Simpson |RxIK 1.5V |0,82mA |Dlack|
269 Red -
Varies
Triplet Rx10 LSY | 750pA with
310 Rx100 | 1.5V [75uA Serlnl
Number

8-25, Standard Clrcuits

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 n 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 B-5, Schematic A, shows a limiter which
prevents the negative peak ol the pulse from
exceeding about —0.6 volt, Note that for a
conducting silicon diode the cathode voltage is
about 0,6 10 0,8 volt more negative than the anode,
A typical diode limiter circuit is 8410B—A1SCR2,

8-27, Dlaode Clamp, The clamper is & circuft
which cstablishes either the positive or negative
peak of a waveform at a particular de reference
voltage; in other words, it provides n 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 cirenits is 8410B—A7TCR1,

8:28. Diode Regulator. A diode regulator uses
cither 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

8-0

BIODE CONDUCY 5 WHILE
CAPACITOR CHARGES
20+ 'i
0-—-rh—- O-nJ- O-—-U- '.|0...
30—
A.Limiter 1 B. Cltamper +20v
V{>-08v} Wi >-86Y)
REGULATED REGULATED
-08Y T -56Y
08y eV
C.Regulator

Figure 8-5. Busic Diode Circubts

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-biused silicon diode which
. maintains & constrnt 0,6- to 0,8-volt drop, Figures A. Trigger Clreult

8-53, Shematie C Li,aws connections for both types

of diodes, A tv, el cireult of this type is 841083~ 1

AIOVR3, Lt o2

L4
P—'<

Vi

829, Transistor Amplifiers, There are three U
basic amplilfer contigurations (Figure 8.3, Part

A). These amplifiers may be used alone or in
combination to form complex circuits,

b I
I

. ) '
mmn:m) Rl

8-30. Transistor Blasing and Canduction, In
a transistor o small  base-to-emitler  current
controls a large collector-to-emitter  current,
Typical  NPN transistor and PNP transistor
operation is shown in Figure 8-3, Pant 13 indicated ;
current represents conventional flow of positive ‘
charges external to the transistor and {5 not B. Difleraniial Amplilier
intended 10 indicate flow of carriers inside the +v
transistor structure, Notice that the effect of ' i
emitter-base-collector voltages is totally reversed I
between NPN and PNP transisiors; cireuits which _ 1 1 c2

are arranged for an NPN rransistor usually “'_""Eﬁ
function normally for a PNP transistor if supply {23

valtages are reversed,
. g al Q2 58,

8:31. Trigger Clrcuit. The trigger vircult (Figure A it i

8-6, Schematic A) Is a limiter or squaring eircult {IF USED)
which produces an output waveform with very fast Rt A3

rise and fall times, The trigger cireuit is similar to R ¥
the flip-Mlop except that the RC network in one
hall' is replaced by the input signal. Capacitor C}
bypasses R3 to couple fast ¢changes In voltage at
the Q1 collector to the base of Q2. Either QI or Q2
can conduct depending on the voltage at the input, C. Feadbock Poir »Y
Note that there is a slight difference in Input l
voltage (called hysteresis) between switehing with a
negative-going input (time 1,), A typical circuit of 3RS
this type is 8410B—ABQ) and Q2, }

8-32. Differential Amplitier, The differential
amplifier (Figure 8-6, Schematie B) is composed of
two transistor steges coupled together in the
emitter circuit, Signals at the output of the two
collectors are 180 degrees out of phase, Inverse
feedback may be npplied 10 the base of Q2 us
shown, As voltage at the emitter of QI changes,
the emitter of Q2 also changes by the same
amount, This changes the base-to-emitter bins of
Q2, If a more negative voltage were applied to the
base of QI, current through QI would decrense,
causing the emitter of QI 1o go in the negative
direction, A negative-going voltage at the emitter
of Q2 increases the effective forward bias

ol

INPYT 4]
O i)

R

&

c2 QUTPUT

.t

IRY _56 e
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between base nnd emittes of Q2, eausing it to
conduct more heavily, Therefore, when current
through - Q1 decrenses, current  through Q2
increases. A typleal girenit of thistype is 841083 —
AMQ) und Q2,

i

8-33, Feadback-Pair Amplmer. The feedback-
pair amplifier (Figure B-6, Schematie C) is a high-
.gain direct-coupled amplifier stage composed of
an NPN and o PNP ranstsior cascaded together,
Feedbaek of the pair §s accomplished by an RC
network between the collector of Q2 und the
emitler of QI, Voltage gain of the stage may be
calenlated by the formula: RS plus R6 divided by
RG. Guin through the amplifier ;uny be chapged by
selecting either RS or Ro. A typical cireuit of this
type is 8410B—A4S0Q5 and Q6.

634, Field Effect Transistor (FET). Field
elfect  transistors  (Figure B8-7) have three
terminals: source, drain, and gate  which
correspone {n function 1o emitier, colleetor, and
base of Junction transistors, Source and draip
leads are sutached to the same block {channel) of N
or P semiconductor mulerinl, A band of oppositely
doped materinl around the channe) (hetween the
source and drain) §s connected 10 the gate lcml

8-35, In normal FET operation, the gate-source
voltage reverse-binses the PN junction, causing an
clectrie feid that ereates o depletion reglon in the
source-drain channel. In the depletion region the
number of avajlable current carriers is reduced as
the reverse-biasing  voltage Increases, making
source-drajn current a fupction of gate-source
voltage.. With the input (gate-source) clreuit
reverse-biused, the FET presents a high impedance
to its sigual sources (as compared with the low
impcdumc of the forwand-binsed  junction
transistor base-emitter chrenft), Beeause there §s no
input current, FET's have less noise than junction
transistors, Figure 8-7 shows the schematie symbol
and biasing for N channel and P channel field
effect transistors,

8-36. RECOMMENDED TEST EQUIPMENT

8-37. Teat equipment required to muintain the
Muodel 8410B/8411A is listed in Section I, i the
cquipment listed is not available, equipment that
meets the minimwn specilications shown may be
substituted, (Figure 8+12. Standurd 'Test Setup for
Wavelorms supplied,)

B-8

Maode) B410B/841 1A

A, FET Amplitier Characterlstics

CHARACTERISTIC]  COMMON SQURCE COMMON DRAIN
o {Boures Follower )
Inpr} Impadance IMB-1BMI IMR-184n
Cuiput Impadance BOKN=-I00KN IKD~IOK R
Vollage Gain 19~ 200 =l
Power Gdln GQdB~00dB A0dB-B04R
B, FET Blasinp
TYPE
' *y "
N-CHANNEL
ov <> o
DRAIN
MAXIMUM IN%I;fﬁSING DECREZSES
GATE CONTROL CURRENT CONTROL-»| CURRENRT
YOLTAGE FLOW VOLTAGE FLOW
BOUNCE T
=y
P~CHANNEL
-{:} o
DRAIN
0 MAXIMUM INCNEASBNG DECREKSES
GAYE CONTROL | CURRENT CURRENT
VOLTAGE FLOW FLOW
SOURCE

Figure 8-7. Field Effeer Transistor Operation

8:38, REPAIR
8:39. Part Location Alds

8-40. The locations of chassis-mounted parts and
major assemblies |s shawn in Figures 89 and 8-20,
The locations of individual components mounted
on a printed creuit 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 Exchonge Program

B-42, This Instrument may be quickly repaired by
replacing o 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 progrem Is given in Figure 8-8, When
you locate the defective module, order n
replacement module theaugh the nearest Hewlett-
Packard sales office, The reslored-exchange
module will be sent immediately direetly from n
customer service replacement parts center, When
you recelve the exchange module, return the
defective module in the same special carton in
which the exchange module was received, DO
NOT retirn a defective module to Hewlett-
Packard until you receive the exchange module.

8-44, Il you are not going to return the defective
module to Hewlett-Packard, or if you are ordering

* a module for spare parts stock, ele,, order a pew

module using the new module part pumber listed
in Table 6-3 or 6-4,

8-45, The Hewlett-Packard modyle exchapge
program allows you to obtain a fully tested and
guaranteed restored-exchange module ot & reduced
price. (The reduced price is contingent upon return
of the defective madule to Hewlett-Packard.)
Assemblies avaflable for module exchange are
listed in Table 6-1,

8-46, After Service Praduct Safety Checks

8-47.  Visually inspect interfor of instrument for
any signs of abnormal internally generated heat,
such as discolored printed cireult boards of
components, damaged {nsulation, or evidence of
arcing, Determine and remedy cause of any such
condition,

8-48, Using o suitable ohmmeter, check
resistance from instrument enclosure to ground
pin on power cord plug. The reading must be Jess
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 [s 2 megohms, Replace any component
which results in failure to meet this mintmuns,

; L A4 M‘l .JAIL il J|||.|_‘.,
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B-49, Check line fuse to verify that n correctly
rated luse b installed,

B:50.  Spacial Installation Instructions

8-51,  Replacement of certain components i the
84108 and B41VA requires speckal procedures (o
revent damage to parts and to complete proper
nstallation, Components which require specin]
procedures are the following:

a.  CableB411A-WI,

b.  Samplers B411A-A) nnd A2,
¢, Power Amplificr 8411 A-AJ,
d,  B411A Stripline,

¢,  Step Generator Diode 841 1A-CR1,
. Connector 8410B-J1,

8-52, 8411A Cable W1, HP Part No, 08411:
8013. HP Part No. 08411-6013 includes a kit
which contains ndditional parts required to install
the cable,

Parts Inctuded In the Cable Replavement Kit

Qty Deseription HP Part No,
! Cable Assembly 0841 1.6013
3 Coux Feedsthru 08411.2017
I Serviee Nule PGB 6013

To replace cable W1 perform the following:
0. Preparation of 8411 A,

L, Cut off old wires and conxial jends
where they enter the 841 1A casting (inside),

2, Remove boot and old cuble,
b.  Installajon of Cable
NOTE
New cable has brald pulled over
wires and coaxial leads. Brald |s

Folnted to allow easy Installation
nto 8411A.

L. Carefully insert cable (with clamp-
wusher and bolt installed on cable) into
B411A casting hole,
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The module exchange progrm deseribed here i o fust, efficient, economienl °
method of keeping your Hewlett-Packard instniment in service,

Locate defective module i
using troubleshooting pro- '
cedures omd service sheels
i this manual,

Rewtored-exchange  modujes  pre

sthipped Individually in boxes like
VE Instoll ¥he replacement this. In addition 1o the circult
fs a replacament module 5 module, Keep the de: module, the hox conlaing:
on hand? ' fective module lor re Madule repair report
furn 1o HP'V Return address lahel
NO Tnpe tor resealing hox |
Bt by f
q
!
0 .
Order  restored-oxchanye m?;;,:";:’or:‘d ::;h";‘:o .
madule from HP, Reler to fer 1o the Replaceable

the Replaceahle Parts Sec

ion | ]
tHon lor part numbers, Parts Sectian for pa

numbers,
Open box cerelully « 11 will lm‘umd
to redurn delective module 1o HP,
Complete repair report, Place it Wi
delective module in box, Be sure 1o
remove  enclused  return  oddsess
Swep replocement module Put restorod-exchange \ me o
and delective module, madule in spares sock, Gl f
) .':'l.;
.
Relurn defective madule Relrn delective mod _
1o HP, ufe to HP. w T
Seal box with tape provided. Inside

US.A", stich  preprnted  retem
address label over label ohready on
box, and retupn box to HP. Outude
U.SA, do not uie address labei:
instead, address box to the nearest
HF ullite,

‘Hp ;mn postage an Boses majled
i tLEA, .

Figure 8-8. Module Exchange Procedure
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2, When three to four jnches of brajded
cable are inside casting, cut braid away
from cable at a point about 1/4 inch
from clamp-washer,

NOTE

Clamp-washer must be firmly
against cable jacket,

3. Flare brnid over clamp-washer and trim
at largest diameter shoulder of clamp-
washer,

4, Carcfully insert cable with clampwasher
as far as possible into casting,

5. Rotate cable until black wire Is upper-
most,

NOTE

Boot must be tightened enough to
cut rubber washer,

6.  Hold wires firmly in place while moving
boot against casting and tighten In
place,

7. QOneat a time remove the old unshielded
color-coded wires in the 84}1A and
replace with same color-coded wires
from new cable, Insert white wire with
red strip thru hole In casting, This wire
will be connected later,

B, Remove old white coaxial cable and
install center conducor with ferrite
beads and shield of new white coaxial
line,

9, Loosen mounting screws of B4I1A-Ad
circuit board and disconnect center
conductor of red hole,

10. Remove old red coaxial lead and old
meta) feed-thru from casting wall,

11, Insert new red coaxial lead through first
casting hole,

Service

NOTE

Before installing new melal feed-
thru in second casling wall, red
coaxlal leadwire should be Instalied
and shield should be soldered to get
suflicient heat op solder Joint,
Center conductor dielectric Is teflon
and will not be damaged by
soldering heal applled to metal
feed-thru.

12, Put center conductor lead through metal
feed-thru, Extend shicld over the new
metal Feed-thru and solder shield 10
feed-thru,

13, Install metal feed-through in second
casting wall and tighten in place with nut
from original feed-thru,

4. Tighten mounting serews of 8411A-A4
cireuft board and connect conductor of
red coaxial lead,

I5, Using abave procedure, steps 8 thru 14,
install blue couxial lead in other casting
wall and connect to B411A-A35,

16, Turn B411A over, remove A7 Assy
mounting screws and carefully lift end
of A7 Assy closest to cable end of 84} 1A
to expose wires under the nssembly,

NOTE

The brown coex cable and white
wire with red stripe ere used in
automatic systems only., For
slandard systems they may be cut
off where they enter the B411A;
however, the old cable must be
removed to prevent ground loop
problems, If the brown coax Is lo be
connected the outer conductor
(shleld) between the circult board
and feed-thru will be re-Installed on
the new center conductor,

17, Unsoider brown coax center conductor
and shield from A7 Assy and cut off
exposed center conducior to prevent
damage to shield when removing center
conductor,

8-11
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18,

20,

21,

22’

23,

Remove feed-thru  retaining  nut,
feed-thru and old center conductor from
casting.

Put new center conductor Jead thru
metal feed-thry, Extend shield over new
metal fecd-thru and solder shield to
leed-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,

Conneet 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 repluce sampler, perform the following:

a. HANDIING PRECAUTIONS.

1.

3.

4P

When attaching leads to the diode posts
exerl as little pressure as possible,
Excessive pressure will break the diode,

Do not allow the sampler to rest on the
dlode posts,

The sampler diodes are sensitive 1o
transients. When connecting leads to
diode posts, always (n) connect the
ground lead first, (b) discharge any
energy stored in the other lead by
grounding it, and (¢) make connection to
diode post.

Diodes may be damaged if placed in
presence of large electrostatic fields,

b, REMOVAL PROCEDURE,

[D

8-12

Remove APC-7 connector (Figure 8-9,
ltens 18 and 19) vring spanner wrench,
HP Stock Number 5060-0237 (supplied
in Accessory Kit 11587A and APC.7
Connector Tool Kit 11591 A).

c

Model B410B/8411A

Remove the two Pozidrive serews (20)
holding the cover (21) located behind the
APC-7 connecior, Remove the cover
and the parts under the cover, noting the
order of removal,

Remaove clip-on leads from both sides of
sampler (24) and push leads into hole in
casting,

NOTE

When plastic stripline cover, Figure
8.8, Item 1, is removed, step
recovery dlode (12), rubber gasket,
Mylar shim (13), and pellet resistor

(14) are

loose and should be

removed to prevent loss,

4’

Remove metal screws (3 and 4) from
plastic stripline cover (1) and remove
cover,

Remove mixer coax clumps (6), lerrfte
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 dlode (CR2) Is
shimmed using the ﬁroper thick-
ness of spacer(s) so the dlode just
makes contact with the sampler
stripline, This can only be done pro-
perly by using a micrascope, Also
note that two diode clips are used
for CR2, If CR2 |s defective, the en-
tire sampler should be replaced.
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Figure 8-9. 84114 Exploded View
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BOTTQOM DIODE REPLACEMENT d,

INSTALLATION PROCEDURE

e L1 [
i IR 1 |

iy, o

Mode} 8410B/8411A

] |

I, Carelully loosen retaining  screw 1, Insert new sampler into casting and
(0520-0155) on battom cap of sampler (o install the four Pozidrive screws (25) to
loosen bottom diode ¢lip (0510-0939), hold sampler in place. Do not tighten
(See cutaway drawing.) SCrews,

2, Remave serew, fat washer, diode «lip, .
botiom diede (CRI), and spring washes 2. Inswll cover (2]) and olhc_r parts
from sampler housing removed in Removal Instructions, Step

' ' b-2, In reverse order of removal, Tighten

3. Reinstall spring washer, new boltom the twa Pozidrlve serews (20) evenly.
diode, diode dlip, flat washer, and re-
taining screw, then tighten screw, 3, Install the APC.7 connector (18and 19),

.E’ Fiat Washer
Top Diods :t‘h\i\"—— Diade Clips (2)
Ch2 msul\
Pulse Line )
Spacerls) > Thickness Is telectad 5o 1he diods
Just makes cantact with sampler stripline,
Samplar !
Striptine ( ] Top Cep
e )
Sampler 7
Body ;_-.—((\r
77,
777 ———— Battom Cap
- Spring Washer (084 11-20032) » Cautlon must
L be used o ensure that this washer is properly
' installed when replacing hottam diode (CRY)
[T —~———— Buottom Diode - CR) (USD) 12010664 or
02600116
01t Mok ] s Diatle Clip (0510.0033)
14
-Jl-———— Flat Washer {2180.0014)
g\sﬂmmszn.mssl
BOTTOM VIEW
DF SAMPLER
Fignre 8-10, Sampler Diode Replacement .
8-14
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4. 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 serews (25) to secure
the sampler, To check mechanieal align-
ment of the sampler, cannect the B411A
to an B740A, B741A, or B742A,

CAUTION

Center conductor will break with ex-
cessive bending,

3. Insert  0.005-inch-diameter center
conductor of sampler drive cony
through hole in end section of stripline,

6,  Install the two metal screws (10) holding
the end section of stripline in place, Do
not tighten serews,

NOTE

Use a microscope with vertical il
luminator to centor the hole over the
outer conductor of the sampler drive
coay,.

7. 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) 10
secure the end section of the stripline,

8,  Bend center conductor of drive coax 1o
place it along center of stripline,

9. Carefully install plastic clamp (6), ferrite
bead, and tighten screw (7).

10, Resolder stripline jumper (5) with as
little solder as possible.

L1, Install step-recovery diode (12), Mylar
spacers (13), rubber gacket, and peliet
resistor (14) if removed,

12, Install plastlc stripline cover (1),
13, Ground each clip of clip-on leads to

casting, then connect clip-on leads to
each side of sampler.

Service

I4, Perform adjustment procedures,
Parngraph 5-20 and 5-22, then the Per»
formance Tests in Section 1V,

8:64. Power Amplitier Assembly 8411A.A3,

To repluce power amplifier, perform the follow-
ing:

a.

POWER AMPLIFIER REMOVAL,

. Remove six Pozidrive screws from base
ol power ampiifier.

2, Turn the 841 1 A upsidedown and remave
plastic stripline cover (Figure 8-9, Item
1),

3. Remove step generator diode (12) and
Mylar shim (13} under diode,

NOTE

Appy minimum amount of heat to
avold demage to siripline,

4. Unsolder connection on stripline from
step generator to power amplifier,

5, Discanpect leads and remove power
amplifier assembly from ensting,

POWER AMPLIFIER INSTALLATION,

I, Clean solder from hole in stripline board
(Figures 89, Item 9),

2. Place the power amplifier assembly in
the casting,

3. Install and tighten the six Pozidrive
serews in the base of the power
amplifier,

4. Solder the power amplifier connection
to the stripline board, (Do not add pro-
tective coating,)

5, Relnstall step generator diode (12) and
Mylar shim (13),

6. Remove plastic screw (2) from the

plastic stripline cover (1), and install
cover,
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7. Install plastic screw (2) in stripline cover
()
B, Reconneet all leads to the power
amplifier,
9, Adjust B411A-A6RI4 (power amplifier
bins adjust), See adjustment procedure
in Paragraph 5-20,
10, Check alignment of B411A  tuning
voltage shaping amplifier, Paragraph
5-21,
8:55. Step Gonerator Dlode 8411A.CR1,

To replace step generator, perform the following:

a,

b,

c.

c.

Remove plastic stripline cover (Figure 8-9,
Item 1),

Remove step generator diode (12).

Instal) new diode, with Mylar shim (13)
positioned as shown in Figure 8-9,

Remave plastic serew (2) from the plastic
stripline cover (1) and replace cover,

CAUTION

Overtightening plastic screw (2) may
damage stripline capacitor C1.

Insert plastic screw (2) in stripline cover (1).
Tighten only unti} finger tight.

Check alignment of 8411A Tuning Voltage
Shaping Amplifier, Paragraph 5-21,

8-56. Stripline in 8411A, To replace stripline,
perform the following:

a.

8-16

Remove meltal screws from plastic stripline
cover (Figure 3-9, Items 3 and 4) and remove
cover,

Remove step-recovery diode {12) and Mylar
shim (13) under diode,

To replace stripline end section:
. Remove plastic mixer coax clamp (6)

and two metal screws (10) from end sec-
tion of stripline,

Mode) B410B/8411 A

2, Unsolder one end of stripline jumper (5)
and remove end sectfon of stripline,
3, Insert  0.,505-inch-diameter  center

conductor of drive conx through hole i
end section ol strip-line,

CAUTION

Conter conductor will break with ex:
cesslve bending.

Insert the two metal screws (10) to hold
the end section of stripline fn place, Do
not tighten screws,

NOTE

4,

Use a microscope with vaertical |
luminator to center the hole over the
outer conductor of the drive coax.

5. Carefully center the 0.013-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 cony,
placing it alon/center of stripline,

7. Carefully install  plastic mixer coax
clemp (6) and tighten serew (7).

To replace stripline center section;

I, Unsolder one end of ecach stripline
Jumper (5) and stripline resistors,

2. Unsolder power amplifier connection to
stripline und remove step-recovery diode
contact (15 and 16) and stripline center

sectjon,

3. Remove pellet resistor (14) from old
stripline center sectton and install on
new stripline center scetlon,

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 siep rccovcny diode (12) with Mylar
shim (13) under djode,

I, Remove plastle serew (2) from stripline cover
).

8 Install plastic siripline caver, Note silicon
rubber pad over pellet resistor,

b, Insert plastic serew (2) in stripline cover (1).
b rer, .in adjustment procedures, Paragraphs

3+20 and 5-22, then the Performance Tests in
Section 1V.
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2. Toree the pin out the rear of the
conneclor,

3, Insert the new pin (with cable attached)
into the rear of the connector and foree
the pin into the connector until ji |5 lock-
ed into position,

To replace the connector body of 8410B-)),
perform the following procedure:

I, Remove knurled nut on front panel side
of connector,

8-58. PRINTED CIRCUIT BOARDS

8:57. Input Connector 8410B-J1. To replace
connector J1, perform the following:

8. To replace an individual cable to B410B-J1,

perform the following procedure;

8-59, The printed cireuit boards in the 84108 and
B411A are of the plated through type consisting of

metallic conductors bonded to both sides of in-

sulating materinl, Soldering can be done from
efther side of the board with equally good results.

1. Insert Burndy' Tool RX20-25V2 into

Connector JI over pin of cable to be
replaced,

"urndy Corporation, Norwalk, Connecticur

Table 84 list required tools and materials. Follow-

ing are recommendations and precautions perti-
nent 1o printed cireuit repair work,

Tablv 8-1. Printed Cirenis Soldering Equipment

Item

Use

Speelfication

Item Recommended

Soldering Too)

Saldering
Unsoldering

Wattage ratings: 37,5
Tip Temp: 750 - 800°F
‘Tip Bizer 1/8" OD

Ungar #7176 Handle with
Ungar #1237 Heating Unit

Soldering Tip
general purpose

Soldering
Unsoldering

Shape: chisel
Size: 1/8"

Ungar #0L113

De-goldering
ald

Unsoldering multi-
cannection components

Suction device to
remove molten solder

duldapullt by the Edsyn
Company, Arleta,

after soldering

properties

{e.g., sockels) from connection Californin
Resin (flux) Remove excess fux Must nol dissolve Frean
solvent [rom soldered area etehed cireull bage Acctone
before application of bourd materia) or Lacquer Thinner
protective conting conductor bonding Isopropy! Aleohol
agent (100 dry)
Solder Component replacement Resin {[lux) core,
Cireuit borrd repair high tin content (60/40
Wiring tin/lead), 18 gavge (SWG)
preferred
Protective Contamination, Good electrical Insulation, | GE Dri-Film 88
Canting corrosion protection corrosion-prevention General Electric Co,

Silicane Products Div,
Waterford, N, Y,

8-17
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a,  Avold unnecessary component substitution;
it can result in damoge to the clrenlt board
and adjncent components,

b, Do not use o high-power soldering iron,
Excesstve heat may lift a conductor or
damage the board,

¢, 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, remave excess flux from the
soldered arca 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 repalred by bridging the damaged section
with a length of tinned copper wire, Allow ade-
quate overlap and remove any varnish from etched
conductor befare soldering wire into place,

8:61. Component Replacement, A general
procedure for replacing & component is as follows:

a, Remove defective component from cireult
board,

b, Remove solder from mounting holes using a
suction desoldering aid (Table 8-4 or wooden
toothplick.

¢.  Shape leads of replacement component 1o
match mounting hole spacing,

d, Insert component leads into mounting holes
and position component as original was posi-
tioned, DO NOT FORCE LEADS OF
REFLACEMENT COMPONENT INTO
MOUNTING HOLES, Sharp lead ends may
damape plated-through conductor.

NOTE

Axial lead components, such as
resistors and tubular capacliors,
can be replaced without un-
soldering. Clip leads near body of

8-18
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defective component, remove

component and siraighten leads left .
In board, Wrap leads of raplacement

component one turn around original

leads, Solder wrapped connection

and cllp off excess lead,

8:62, Transistor Replacement. A general
pracedure for replacing a transistor s 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
fron,

¢,  When ipstalling & replacement transistor,
ensure sufficient lead length to dissipate heat
of soidering by maintaining about the same
length of exposed Jead as used for original
transistor,

8.63, Diode Replacement. Solid state diodes
are {n 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 standord .
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 1o the oh-
mmeter lead which is negative with respect to the
other Jead,

NOTE

Diode replacement Instructions are
the same as those for transislor
replacemaont,

8-64, SCHEMATIC DIAGRAMS.,

B-65, The schematic diagrams in this section
represent the circuits electrically, They are not
wiring diagrams, though wire colors are given
when practical,

B-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, IT s0, the reference designation s
preceded by P/O, for **Part Of", and s followed
by a notation of the number of parts into which
the nssembly has been divided,

B-67, Service Sheet numbers are used to cross
reference connections between schematfes, A list
of the service sheets and the assemblies shown on
the drawings is listed in Table 8-1,

B-68, Some of the general Information ob-
tainable from the schematic diagrams is shown in

Arnemhly
Deslgnatin

Al RECTIFIER ASSY

Annembly
Hame

Service

Figure B-11. Notes and explapations of symbols
pertaining to all the diagrams are contained In
Figure 8-12, Figure B-12 also contains the test
setup and mensurement conditions required to
obtain the normal test point wavelorms and
voltages noted on the schematie dingrams, Notes
about specific components, cireuits, or conditions
are given on the dingram to which they apply.

8-69. As an aid to finding components and
assemblies in the set of diagrams, each diagram
has a box lnbelled Reference Designations that
contains all the reference designations appearing
on the diagram,

BEEERI BT GPA-alhk DO,
noy $WEFon | AL aeny

L LI 4 [4.]]

1] AL ALY

Awnembly o
Part No, =

(08708-600!) Az

. =t e ASNEMblY Bolder

A2 DC REGULATOR ASSY [08708-6007)

Bockel Denlgnation n'\l'nhu
For A2 Aney,  Peilandlion

Piint Rumbered - :.Mu \
ot Mounie
Né:g:m;n on Assembly A2
rlarmation
CRI / i
AR ON
I |
' |
@D, 3|
[HAY
. : ot 0
) “plug
XAR . for b periiany Bockal  unler It
de Realutor Code tue ahown 18 Conneelor
Ansembly Wire Culop, Color Code mme aa v ha k _
Balder Potnt Firat number |denlifien Base Color, Second Aversge or moat ormalion
N ”mr heprd  Iumber Laentilies Wider 5"‘?. Third Number  Commpnly aelected valur,
ol Pumber Identifies Kurrower Siripe, E.g., S$47 denotss !

White, Yellow, Violel wire (MIL.ETD -881),
Figure 8-11. General Information an Schematic Diagrams

I, Resistance is in ohms and capncitance Is in microfarads unless otherwise noted,
2, P/O=partof,
3, *Asterlsk denotes a factory-selectid value, Value shown Is typieal,
Capacltors may be omitted or resistors jumpered,
4, 0 Serewdriver adjustment,
O Panel control,
5 3 Encloses front panel designations,
(X2 Encloses rear panel designation,
B — Clrcuil assembly borderline,
—— e —— Other assembly borderline,

Figure 8-12. Schematfe Diagram Notes (Sheet | of 3)
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(e e Henvy line with arrows indieates path and direction of mnin slgnal, .

" g — ) Beavy dashed line with arrows indicates path and direction of malp feedback,

3, »CW Wigter moves toward CW with cloekwise rotation of control as viewed from shaft
§" " or knob,

0, Numbers in cireles on ejrcult nssemblies show locations of Lest points,

10,

0
-
i, @

Enclosues wire color code, Code used (MIL-STD-081} I8 the same as the

resistor color code, Firsl pumber indentifics the base color, second number

the wider stripe, and the third number Identifies the narrower stripe, E,g,, @47
denotes white bnse, yellow wide stripe, violet narrow stripe,

Voltnge regulator (breakdown diode), GENERAL LOGIC ELEMENTS

@ Step recovery dlode, :EDO—' NOR Gate
"@ Field effect transistor with N-type base, _| & NAND Gale

Field effect transistor with P-type base, ._>_ Bufier

Canpacitive diode (Varleap, varactor),

General L. ™ Flip- Operatimal

Element —n » b Flop Amplifier

— -

12, CONDITIONS FOR DC VOLTAGE AND WAVEFORM MEASUREMENT
a, LINE VOLTAGE: 100,120,220, 0r 240 VAC, +5% . 10%, 50 to 60 11z,

b, 84108 CONTROL BETTINGS

FREQ RANGE(GH2) ......0 vy, sev e s toinclude frequency
applied 1o 8411 A inputs
SWEEPSTABILITY ... ..o voon s CW detent
TESTCHANNELGAIN ..o verens 09
AMPLVERNIER . ............. Pre e Chv e max. clockwise
PHASEVERNIER ....... ... ... ..., centered (approximately)

¢, Connect equipment rs ehown 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 84108 and 8411 A assume these power Jevels at the
B411A Input ports,

d, To check SEARCH waveforms, disconnect RF input from signal source and set 840D
FREQ RANGE switch to maximum clockwise position (0,1 to 0,25 GHz),

e, To view most wavelforms in the 841 1A, an Oscilloscope or Spectrum Analyzer must be used,
Wavefurms shown on the B41 LA schematics are oblained using Oscilloscope LI Madel 1 740A,
Waveforms at the stripline, power smplifier, and VTO are taken using o blocking capacitor,
FIP 10207, nt the end of the probe, Information is also given in the iroubleshouting procedure
for using SPECTRUM Analyzer NI? Mode) BS65A. 0

Figure 8-12. Schematic Diagram Notes (Sheet 2 of 3)
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Model B4HI0B/B41 1A Service
I DC voltages shown on the schematie dlegrams should be taken with & digital
yoltmeter with 10 moegohm fnput Impedanee and 0, 06% acourney,
g Some of the de voltages in 84108-A7 and B41013-A8 are shown as fractions,
The pamerntor ts the voltnge during search conditions (no RF fnput signal
to B411A), The depominator Is the voltage during phnse-locked condition,
h DC voltages at B410B-A4 and B4i00-AD are taken with 8411A disconnected Mrom
B4101,
STANDARD TEST SETUP FOR SCHEMATIC WAVEFORMS AND VOLTAGES
SWEEP nF
QSCILLAYAR  PLUGK FRCOUENEY COUNTER ACYOLTMETER DUAL POWER SUPPLY
n R
. P —— ¥ L ] ”i:-\\\
B3} e ——) a»-oo_ i e L 8
PF go
P
NETWORK DISPLAY
ANALYZER PLUG-K
) laian —,
@rre o :i -
HARMONIC (p N | o—
FaEoUENCY | |IY Y .
1048 CONVERTER T3
YoWER ATTENUATORS 1::_'".“?““'
SPLITTER “304
? /-]~ | nes
. DSCILI OSCOPE
ST ' _— '
T T T e e Lm \ SV e
| et : ,-..‘
| ey I@l
a THERMISTOR % SIUICI S
MOUNT lcu.\ s

SPECTRUM ANALYZER




Service Model B41OB/841 1A

B410B TROUBLESHOOTING PROCEDURE .

PESCRIPTION

If the BALOB hns trouble phuse Jooking or teaeking over single octave or multioetave hands, the
following troubleshooting procedure should be followed, The troubleshooating Iy divided into two
purts, Part 1 tests the A19 Frequeney Range Assembly and purt of the A18 A/D Converter Assembly
used $n hoth AUTO mode and for seleeted frequency ranges, Part 11 tests the A Antomatie Control
Assembly and purt of the A1B A/D Converter used in AUTO mode only,

PART
TEST BETUP

KEIWORK  DISPLAY
ARMLYZER  PLUG-IN DIGITAL MIITIMENER

(.)t—':lo .

Ore e

NOTE: Use flonting terminals on Digital Voltmetor,
TEST EQUIPMENT: Item 11, Table 1-8,

PROCEDURE

n, Cheek overnll frequency range selection us follows:

1, Remove AQ Automatie Control Assembly,

2, Position A1851 to TEST,

3, Stepping FREQ RANGE (Gliz) control through all frequeney range positions, make
resistanee cheeks desimated in the table below,

NOTE

Use 10K ohms fullrmge disply on Digital Voltmueter, Improper range
seleetion may rerult in fnaccurate readings,

4, 1f the resistance check s good, proceed to Part Il of the
troubleshooting procedure, If the resistance chock s iheorreet,
proceed to Part I, step b,

b, Set FREQ RANGE (Gliz) control to the position where nn
incorrect indication was found in step n, Make voltage checks ot
the designated test points in the following table,

Figure 8-13. 84108 Troubleshooting Procedures (Sheer | of 5)
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Madel B4J0B/B41 1A Service

. PART | ({Con't,)

RESISTANGE {OHMS)
A18TPE to A18TP2 AT9TPA to A18TP3
FREQ RANGE (GHz) LOW NOMINAL| HIGH LOW NOMINAL| HICH
0.1 — 0,26 3.318K 1,628K 27K 37 66 B4
0,18~ 0,36 1,706K 1LB1GK 1.030K Kl i 106
0.26— 0.6 1,110K 1.LB6K 1,264K 114 137 170
036~ 0,7 612 667 706 321 467 o2
06 — 1,0 181 h1B 660 411 162 (04
07 - 1.4 262 318 A48 573 624 n85
L0 — 20 260 LK 322 733 794 Bi3h
L4~ 2.8 193 213 237 1.188K L276K LA76K
20 — 4.0 1561 108 180 1.402K L69OK L717K
2.8 — 56,7 118 134 164 2,203K 2.41BK 2.6B3K
40 — RO 87 100 119 3,040K 3,260K HAGBK
57 ~— 11,3 10 B3 100 4,826 5,138K 5.402K
0 80 - 16,0 54 6h A2 8.428K 6.838K 7.264K
11,3 ~ 18,0 40 b1 47 8,681 0.118K 0,082 K
TEST POINT VOLTAGE

FREQ RANGE (GHZ)

TEST | 0.1- | 0,18-| 0,26-| 0,35-| 05- | 0.7- [ 1.0- | 1.4-]| 2,0-| 28| 4.0. 5.”I 8,0-| 11.3-
b

B
POINT| 0260356 |06 |07 | 1.0 (14 | 20 | 2B | 4.0 71080 11,2 16,0180

ALBTP2+12V |+12V | OV OV[+I2V[+12V] OV 0OV [+12V[+12V] OV] OV[+12V[+12V
ALIBTPA 12V | +12V [ +12V | +12V [ HI2V|+12V [ +12V [ +12V | OV| OV| OV} oOV| 0V ov

AIBTRAL ov| ov| ov| ov| ov| ov| ov| ov|+izv|+12vinay|+2v|+iav]+i2y
’ ALBTPG [+12V | OV [+12V]|  OVHI2V] OV [+12V] OV |+12V]| OV[+H2V| OV([+12V] oV
f ALBTPG[+12V |+12V [+12V | +12V] OV} OV| OV] OV [+12V|+12V[+12V(+I2V]| 0OV| OV

Ir S

Part I, step B choeek indicates incorrect, the problem s on the ALB A/D Converter As-
sembly,

; ¢, IfPart [, step B cheeks good, the problem s on the A19 Frequency Range Assembly, If
d, Refnstall A9 Automatic Control Assembly and return A18S1 to NORMAL position,

Figure 8-13, 84108 Troubleshuoting Procedures (Sheet 2 of 5)
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Service

Model B410B/8411A

B410B TROUBLESHOOTING PROCEDURE

PART i

DUAL DC
POBLR SUPPLY

LWHP "y
OSCIMAIOR__ G 1y

‘e | | L L
Voo .l B3 | r‘ 1]
‘ PILKIEANNING
N . —

-

DIGITAL MULTINETER

]
|
il '
M1 |
| Ty
|
)

NEPWOIR
AALYLE Y

Ihje
n

Y
L

min
. phy
R MR e e b s e e M e e e

SOAINC
COMTAOL
>

“m e s

J_O"’" ™

\_BOURLD CORTPOL

AMCF
Wi

H HARMOKIC
TREQUERCY
CONVERTER

I
ATTEhUAION

emd [ 277) | Yeny

i i 1)
)13 ]] T e rJ ' u

Wyl Al'll'ih\.!n“ 4
' ‘ {11 rEr i Q\’:;:-:‘;@ I
9

a0

i ’ n
: . .Klm “'\'—‘L—.ﬁ___
\

TRARSMISS 0N Qlt

OUAL TRACE
RUMCHON TESTUNIT 1) unrmom

wSCILLoScark

e
R l.} . @

0y lf i

@ .

1)

2] :!

Jmmm

LLIT Y

S

TEST EQUIPMENT: Loms 1, 4, 6, 0, 11, 16, and 20, Tukle 1-8.
PROCEDURE .
‘CAUTION

LI -1

Do pot upply more than +20V to FREQ REF INPUT,

n, Gronnd ALBTPT and eopneet the power supply to FREQ RERF INPUT,
b, Cheek the A, U Converter Assembly us follows:

1. Check the Multiplexer output voltages for the eorresponding Frequeney Reference Input
voltayes given in the tahle below, If the Multiplexer outpul voltages are eorreet, proceed
to Part J1, step e, I valtages are fncorrect proceed to Part 11, step b2,

2, 8¢l the FREQ REF INPUT voltage for the incorreet Multiplexer output vollage

‘ indieation obtained in Part 11, step b.1, Cheek the corresponding Luteh output voltores
shown in the table below,

| —
Fignre 8-1.3. 84108 Tronbleshooting Procedures (Sheer 3 of 3) . ‘ i




Madel B410B/8411 A Service

PART Il {Cont'd)

3. 1T the Lnteh output voltages nre incorrect, the trouble §s in the Log A/D Converter or
Lateh cireultry, If the Lateh output voltages sre correct, the trouble is in the Encoder or
Multiplexer cireujtry,

MULTIPLEXER QUTPUTS

F'?ﬁ,?u.';‘ﬁ" A1BTP2 A18TP3 A18TPA A18TPS A18TPG
+0,1V +2V 12V oV 12y 12V
+0,2V +12V +12V oy oy +12V
0.0V oV +12V oy +12y 12V
0.4V oV +12V oV oV +12V
+0.6V +2V +12V oV 12V oy
+0.8Y H2V +12V oV oV v
1.2V v +12V oV 12V oV
+17V oy +12V oV oV oV
2.4V +12V oy +12V 12V 2y
+3AY +12V oy 112V oV 12V
1.4,8Y ov oV +12V +12V +H2Y
.0V oy oV H2V oV 12V
0.6V +2V oV +12V +12V oy

HLBY 2V oV H2V oV oV

LATCH QUTPUTS

FREQ |ABUB A18U6 A18U9 A18U10
REF

INPUT [2in 1| Pin 1 Pin 11 Pin 10 Pin2 | Pin 1 Pin 11 Pin 10 Pin2 | Pin 1 Pin 11 Pin 10 Pin 2

+0,1V ]| ov oy oV oV oy ov oV ov ovi ov oV ov ov
+0,2V | oV oy ov [(\Y HAY oV ov ov ovVi oy av oy +12V
+0.3V ] oV oy oV av ov ov oy av ovi oy oV +12V 12V
+0,4V | OV oV ov oy oV ov oy v OV OV +12V +12V +12V
+0,6V| oV oy oV oV LAY v oy av OV [+12V  +12V +12V +12V
+0,8V | oV oV oV av oV ov oy OV +12V [+12V  H12V +12V  +12V
+1.2V oy ov ov ov oV oV OV +12V 12V [+12V  +12V  +H12V  +12V
+LIV| oV oV ov ov v OV 412V +12V  +12V (+12V  +12V  +12V  +12V
+2,4V| 0OV v ov ov OV [ +12V  +12V  +12V  +12V [+12V  +12V  +12V +]12V
+.4Y | oV v oV 0V H12V | 12V +12V  +12V  +12V [+12V  +12V  +12V  +12V
+4.8V | OV ov OV H12V  H1Z2V [ +12V 412V 12V H12V (+12V +12V  +12V  +12V
+7,0¥ | 0V 0V +12V HLZV 12V | +12V  +12V  +12V 12V [+12V 412V +12V  +12V
+0,6V ] OV [ +12V +12V  H12V  #+12V [ +12V 12V 412V 412V 412V F12V 412V +12V
HF1LEV [+12V [ +12V  +12V  +12V  +12V | +12V  #12V  +12V  +12V [+12V +12V +12V +12V

¢, Remove ground from ALBTP7 and disconneet power supply.

d. Connect FREQ REF INPUT from swoep oscillntor and set FREQ RANGE (Gilz) control to
AUTQ,

e, Set the sweep oscefllntor to sweep over more thun one octave band (Example 2611z to 6 Gllz)

Figwre 8-13, 84108 Troubleshooting Procedures (Sheet 4 of 5)




Service Made) B410B/8411A

[, With Channel A of the oseflloseope conneeted to the B620C SWEEP QU'T, conneet Chiannel
B to the test points designated §n the timing dimgrmm below, Set oseflloseope for n ehoppud
display nnd negative trigger slope, Cheek that the two triggers and the Jending edyes of ench
pule coinefde (exeept HOLD ALLOW, which may remain high (+10V) for more then one
triggor),

NOTE

IFan 86290A RE sectjon s pot used, the sequential break points at 6.2 Gliz
and 12,4 Gz will not be present,

Ko 00 DPart 11 step [ check indieates fncorrecet, the problem is in the AD Automatie Control
Assomhly or the eontrol signals fed Lo ft,

186G
BAIIA VYD HANMONIC —— s )0V
HUNBER CHAKGE n.|4 G
806
RANGE CHANGE “‘I‘"' , RETRACE
]
~lﬁl|tl ; :
] ]
]
~ v;-r.zav-——; E : ' :\EH,EQPP out
i |
A E
oy . !
; ! I L : LT
oy ' TRIGGER
! ! b ! ] (ASTPN)
! ) y ! ) ]
' : o ) ]
b ) I EXTEANAL
e S R | R
. ARt
ov : ; b | bmSEC |
NV | b imske
- I | “ “ ! ” ﬂ AID CANVERY
; ) I } ; ' IMTP"}J
j | P! ) ]
A |
) ' b : ) . Laop
Vv : INITIALIZE
o | | | | ] I : U LABTPE)
h . . 3 1.6mSEC
' ' ) ' M Y '
! I U ' ' LOCK
HV ~— - GETECTION
w | I | IJ P L I__[ [ABTPI)
i : ol e 16 MSEC
v ) ) U rmSEC!
o [ I | l I I STOP SWEEP
} 1 ' ) ) I TASTPY
' ) b | HOWD
» ] v
oy —1 ! P : ’ ABTPE)
1 ; I ' | '
) ) ) ) |
1 \ y ! | )
L} ] ] ) » )

Figure 8-13. 84108 Trouhleshooting Procedures (Sheet 5 of 5)
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e e

H Phage-lock Joop gatn too
! | high. Go lo B411A-AG
~ R EWEPT MODE —H+ shaping amplifier adjust-
L Sl' ' ment, Parograph 5-21.
- Refnstoll 8410B-A8 snd
. e remove ground frnm"

) ‘ 53 {QR‘?;TS iOB.l"('é:L Insuiflelent frequency
Lo veatedetetein, B412A MODE switch to response at high or low

T T T T T AMPL, Set slinal kource T frequency,

A lo sweey octave Land, I, I the ampliude of the
S, UL T o s e -
hest phase-lock aeross frequency erd whegthu
band, Rendout indicates fxfgpng&:gldmfmf;ﬂ'

hase-lock over entire ! Y

and, and smooth trace as NO > is incorrect drive pulse
shown from the stripline to the

: saumpler, Qo to Figure 824
and troubleshogl strip-

BA12A . line, step generator,

[ ] power amplifier and VTO,

2, If SWEEP STABILITY

control does not affect
waveform, trouble is in
one of the samplers,

TOP VIEW BOTTOM VIEW Check sampler,
Figure B:24,

CFigrre 8-22, Text Pots for 84077 Troubleshooting (1 of 2) Figure 8-22, Test Points for S411A Troubleshooting (2 of 2)
(Shows 84108 TIVs) (Shows SHT08 TPYS)

Figure 8-23, Model 84114 Troubleshooting




fel B41013/841 1A

Service

‘ !
B411A POWER AMP A3, STRIPLINE, AND SAMPLERS AT AND A2
NOTE - -
Becuuse of the frequencies present, complete trouble D, BAMPLER A AND A2
bsolation in the power nmplifier, steipline, samplers, 1, Cheek for open RF ihput connectar or 50 olim load a8 fallows, Resistance
and l\!'I‘O r.-lr-:luits I ll}ﬂl possihle wit!tluut lliw aid of n from AI;G-'I lnnnrlmmduclur 1o wuter conduetor should he BO ohims & ohms, If
speetrum analyzer, I a spectrum nnnlyzer is hut not, replace sampler,
available, some trouh)e isolation ean he done with 2, Remove Input signal and connect spectrum analyzer (with no divider probe)
commoh test equipment, (See Figure 8-25), , to B411A APCYT IRF fnput connector, IF apy unhalanee ax(sts due Lo shiorma)
biasing or defective dindes, the drive sgnals fram the step generator will pnt
eancel [ the ssmpler cavity amd o signal will he present ol the input copnestor,
' The n{uﬁm)l amplitude whl depend upon the an,aunt of unbalanee, (Bee display
- Amd B,
Canect squipment and sctug b a1 conditions deserfle B, POWER AMPLIFIER A3 Y 5 S.I.’sdlunt lMlm nr Aﬁltﬁ.m: “"f'"’ :rlinlu. for 'f""'im?i'" ntl;mlun amplitute
titions deseribes T 95 i .
in Figure 815, Remove 54108-A8 cireuit hoard and ONE 1, Check wavelorm at AITPD, using sninpling oseillo- €. STRIPLIRE NOTE gn Ad o ﬁ n:vn\:;:sr;iliml:::)r:tﬂnl’ll;.!l"nr‘n::tu;:i '&'f'é'ﬁn‘}f mr:‘I;‘i:xIlll:l‘:t::.::r::m‘ll?n
conneet ground fumper to 8B4 10B-ATTP1, Conneel WAVE - seope with 100:1 probe and blocking eapeitor, or specipem nhtained, tronble is efiher shorted or apen sampler diodes, or defective hins
dunl-trace oscilloseope to A12TPA and ALITPA and nd- FORM unulyzer and 10:1 probe, (SEE DISPLAY,) W waveform is Nefore troubleshooting strlpline, try to clear supply [n A4 or AB, Proceed) to Btep 4,
just B4108 SWEEP STABILITY contro) for maximum BAD A, STEP OERERATOR neorrect, troubleshoot VTO assembly AT with procedure trauble by Hghtenlng all serews op siripline top -l, Cheek bias supply with de volimater as follows, Set A4118 or ABIRE, a8
nmplit:ldre on aseillascape. Waveforms should he of Flgure 8:31, vover and on the two mixer conx elamps, apprepriate, to midposition, and set AJIRG or ABRE maximum countersiocks
normal, ' . . : .

. 1. Check waveform at Steipline TPL, using spectrum 2. Cheek wavelurm at AYTPRT, (See D lay, ) I wiavee wise, [Remave hoth elip-on leads from the sampler, Messure de voltage at end
Al‘:"rll’r-iw’lwxflll‘?‘l?‘inu ::gh"l';f"’lm‘?l '::’:’"';"{\(} :.’.'I‘tl’ -l‘ :l‘lnd analyzer and 10:1 oscillcscope probe, (See tllflmlny A CORMKCT forps §s tneorreel, troleshuot AIQE chrey CAUTION | of each lend, If the vollages are ppproximately equal In magnitude apd npposite
o mé_nrmr: :ow}" nn?pllsf’ic,:' c::V'I‘O 1on stripline, | 1 waveform s correct or missing, check power nmpll- WAV FORM 4, Cheek de vollage al AYTRT, I voltage i incorroct HRECT In polazity, the bins network is operating properly, snd Use sampler Is faulty,

) gmeison J ' : 1O frer A3, If siep generator elreuit Is not aperating, wave- 10 WAV 15t AB i el mltag ' Do hot mose mixer coax copter ronductor when coni Replace sampler,
2, If unly vne of the waveforms is missing or Is not A e [ ) e I 0l NO WAVE - adjust AGRID to obinin corpeet mltage, I adjustment of WAVEFORM B, To check for open defve eopx, mepsure pesistance from Stripline TP2 or
L, trouble is probably in the nssocisted stripline WAVE- orm will be simllar to display B, IT trouble [s in solder FORM AT AGR14 Is pocessary, slignmevs procedure In Paragraph probing stripline or canducior may break, AAA SN on” I }
I:U"l's ) ¥ y plipe, FOIRMS conpection hetween power nnlpl[fl&‘r nnd 5"‘[)"“!?, STRIPLINE TP 20 I ¥ slig p grnj AT b'l’l!!l LINE P to mﬂu"d; D sure center conduetor of drive coox is n‘uk'" conhtnel
:?uimup,:g’gg pregmlpiirli‘nrrc{rcui;.[{?r ul‘le channel, go lo AD prohe contact may cause oreult to operate, Resolier 5 INE TPl :;5ruwunt be performed afte troubleshooting the clreuft, Remove mixer coax elamp (Figure 6:6, llem 6) on TP AND T13 with stripline when taking resistance measurement, Resistance should be
gur alid cheek preamplifier, then proceed, eonpection, > s C.lmrk de yoltage st ASTP and ASTPS, If de voltage m;:tzfuncu-la,ll]‘hm c!ml;ncllnnd check wavefurm at streipline - zero ?hms. 1€ resirtance [x nhowut 40 olims, the drive coax Is open, Replace
0wt ‘ f . ! » Wy . (B v .
Tk yesitance from stripline asembly TPL to b5 nut 10 of the coyrev vale, troubleshoot assoclated Thamt i, Gee dlsin) aan:}p "i“:v eheek for shorled drive conx, disconnect all four elip-an leads Lo
uruun:ll. llvsi;lnncel should he 20 ohms, If res Ktance isl clpeult, n, I waveform Is correct, trouble i In elther the sampler snm;;lnr diodes. Conheet speetrum ,m;[ym- to the APCY? RF Input connectors
:1':3:3:1.";‘r“r‘:':h?nzc'? iss' ﬂ:ﬁf:“:”f:ﬁﬂfﬁffﬁ;Eﬁ; ':c'r’ﬁ"" &4 B, Cheek e voltage sl AXTIN, AITP2, ASTPY and AITDS, ;?{L,,‘f‘g""““"“""'“' of defective channel, Proceed e one at o time, Norm! indleation s p low amplitude signal, I the signal ot the
shown b Flgure G4, hom 2, I de voltage 18 s 130 of the correct value, troubleshoot i ” . suspected sampler s much lower in amplitude than the othar signal, the drive
3. If unable 1o obtaln eorreet wavel, J yoslse nssucinted elrrult, ho Il waveformy is incoreeet, treuble 1s 0 steipline or conx Is probusbly shorted, The short could be Inside the sampler or st the ground
T T Lo o 1o B0 ol OFTh, R PRelE sampler, A short in the sanpler drive coax may glve Jae of the stefpline, Gently move the drive conx eenter conductor Lo relocate
;:?n?r'nrtr:a;n;.'llt[;l to wrotnd Is 20 ohms, replace step the sape indicatlon we s Hhorl at the end of the strip- t position n the hale through the steipline, If moving the drive conx does not
' B4 A-AITIV AND ABTIO e, Chieck sampler drive coax, lep D-6, remove the short, remove the endseetion of stripline and examine the styip-
TR ST TIRE TP STED STRTFTINE TPT ARG T7T STET line nnd drive conx visunlly, Rejnstal) the endseetion of stripline snd recheck
GENERATOR OPERATING NOAMALL Y GERFRATOR OPERATING NOLMALLY :uoil;,liz;::.t. IT the indieation s stil} the same (short still present), replace the
“m""l“ [ DISPLAY A, B. 1A APC7 RF INPUT DISPLAY B, 8411A AT RFINPUT
CON ICTOR BAMPLING DIODE CONNECTOR BAMPLING DIODE
CONDUCTION BALANCED, CONDUCTION UNBALANCED,
Rormal [requeney spectrum
shows high-urder harmonies Frequuiey spectrum shows )
present, high-srder harmohics present,
Dlsl'LAYmm; 1, 5TEP
o 5
GENERATOR NOT OPERATING AdI ur ABIY pot pdjusted correctly or
Tape o all harmuomtes cloge Lo sume am- gampler diode sharted or gpen, Odd-pum
' pituie when A4IY or AGIKS ndjosted bier harmuanics high o n:nplllude andg eyen-
carrectly, number harmonics low i amplitude, Al
{ should be the same,
s {
Frequency spectrom of
pbinormal pulse Jacks high
vrder harmuonles, ‘ ' |

Figire 8:24, 8411A-A1, A2, A3, and Stripline Troubleshooting
8-33
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BAYIA POWER AMPLIFIER AJ, STRIFLINE, AND BAMPLERS AT AND A2

ALTERNATE PROCEDUNE USING COMMON TEST EQUIPMENT

NOTE
3 a spectrutn anslyrer in not avellalle, use Lis pro-

cedure andd atandard teat enuipiment, Thin procedure
dows nol cheek oparstion of a)l cirevits,

NOTE

If only one Frenmpllllnr oulpul iy Ineorreet, check

the preamplifier fn the defeetive channel flFst as

Instrueted in Figure 828, before performing this

procedure,
A, STEDP GENERATOR

1, Chock resistance from stripline TP 1o groumd, Re-

sistance ghowld be 20 ohms, If resistance ks approximalely
B olns, stripline capaciior C) Iy prnlml:lr ghorted, 11 re-
statance is infipite, tighten nylon serew shown In Figure
36, ltem 2,

2, I trouble b5 In solder conpection helween power am-
plifier and steipline, probe cobtnet may cause cireutt lo
momentarelly conneet, giving correel indleatjon, Resolder

rophection,

D, POWER AMPLIFIER A2

I, Check de voltage at AYTPT, I Inearreel, adjust
ABIR14 to oltain correct volluge,
NOTE
1 AGIVLS i ndjusted, perfopm adjustment procedure
in Paragraph 6:20,
2, Check de vollage st AYTPY and AYIDPS, It de vollage
l:: nnl‘ 110% of the correct value tronlleshool nssocinled
elreutt,

3, Check de vollage at AYTRL, ASTPR2, AYTIM,
. ABTDO, If de vorlage is ot +10% of e correct vlue,
troubleshoot nasocinted cireult,

D, BAMPLENS Al AND A2

b, With power off, cheek for apen elreuil at TF Input
connector aF B0-o0hm load, Reslstance from APCY
conbettor inner conductor lo suter eonduetor shonld he
50 ohms ¢ B ohms, I mt, replace snmpler,

2, Comnecl B4IIA 1o B4100 npd apply power, Adjust
na l(I‘:H\B CENTERING ADJUST) to approximntely mid-
poaition,

3, Adjust G (DA ADJUBT) fully counterelockwise lo
bins aff samplor,

4, Remove bath elip-on leads from the snmpler, Meass
ure de voltage at the vhd of each lead, If the volluges aye
ppproximately equal In magnitude and npposite In polarity,
the bias network is opernting properly,

5, To cheek for o shorled sninpler dlode, atlaeh de
voltmeter prohe to te end of the elp-on lead, nole the
magnitude of voltage and make cuplact with the snmpler
terminnl, I the velluge deakenses more than 10T, diode
is shorted, Replace samples,

6. 'To cheak for open diode, eopneet both elip-on leads
o sap,ter, Turn 16 fully elockwise, Copneet oselllogeape
Lo elther ALRTPA ur AT (whichever ehianhel 1s being
tested), Disconneet one snmpler elip-on lead gt a time, I
the good diode Is diseopnected and the other diode 15 open,
no slgnal will be presenl on the oseillosecpe, If the olher
dinde s good, the caeilloscope amplitude will be at Jepst
50 of the nrfghml ampiitude with balh Jeads connectea,

CAUTION

Do not move mixer . sax cepler conductor when
ganneeting probe to stripline, Conductor muy
brl*ilk.

7. Tuen off power, Meusure resistanee from striphine
TP2 or TP Lo ground, Ne sure cepler conduetor of drive
coaX 18 making contnet wWith stripline when taking resistance
meanurements, Nesistunee should be zero, If resistapee |8
40 ohms, the drive copx is upen, Replace sampler,

C, STRIPLINE

L. 'Try to correet trouble by tightening nl) serews on

sleipline top cover and on the twe mixer conx clnmps,

Fignre 8:25, 84113001, 02, A3 and Striptine Troubleshooting Using Commen Tese Eyplpmnent

Service

Model 8410B/841 1A

8411A STRIPLINE, SAMPLERS A1 AND A2, AND POWER AMPLIFIER A8,
CIRCUIT DESCRIPTION

STRIPLINE AND SAMPLERS

Sampler diodes AICRI, AICR2, A2CRI, and
A2CR2 are reverse-biased by a de voltage from
preamplifiers A4 and AS. A harmonie-rich local
oscillator signal fram step generator CRI s ap-
plied to the diode mixers in the sampler. Hore
manfes of the local oscillator mix with the RF in-
ut signal, producing nn IF signal ot A4 and A5,
Vhen the system Is phase-Jocked, a harmonic of
the Joenl oscillator (VTO) is 20,278 MHz nbove thie
’l&l;l[nput signnl, giving a difference IF of 20,278
2

POWER AMPLIFIER

The local ascillator sighal from the VTO (62 1o 154
MHz) Is applied to powe smplifier AJQI—AJQ7,
This high amplitude sighal from the power
amplifier s applied neross step generntor CRI,
During the sitive-going hall cycle of the signal,

8-34

wep-recovery diode CRJ conducts, As the signal
sarts in the negative direction, CRI continues 1o
condiret beenpuse 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 CI, This pulse, rich in har-
monic content, Is npplied 1o the sampling diodes in
Al and A2,

DRIVER

The base bjas of A3Q) s udjusted by BIAS AD-
JUST pnotentiometer AGRI4, This adjustment sets
the de voltage nt AJQ) collector, which forward-
biases the Lases of AJQ2 and AYQS, Forward bias
it AIQ2 nnd A3QS5 determines the opernting point
and, thus, the gain of the amplifiers, This controls
the peak-to-peak amplitede of the signal applied
to the step generator and thus, controls the
:xnplitudc of the signal applied to samplers Al and
2,




Model B410B/841 1A
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Service

e R Ty

REFERENCE DESIGNATIONS

NG 3] A6 Al A2
FREFIX ASSY ASSY ASSY ASSY

ChR G C2:6 Aid, 1% CRIL2 CHIL 2
CAt Lt Ri~3 Ri=3
L2 Q-7 V2 R
LY ] I ]

Ri=3 Zi-28

234 [

LNASBIGhED N3CE

. BEE FIGURE 8+12 FOR GENERAL KOTES AND MEASURENENT CONDITIONS

2. USE SAWPLING OSCILLOSCOPE WITH IC:| DIVIDER 1O YIEW WAVEFORNS
AT STRIFLUKE TPI=TP3; USE I1CO | DIVIDER AND JSOLATION CAPACITOR
AT AMPT AND AMIPO

YOLTAGE AT AMIPT IS5 ADJUSTED AT THE FACTORY FGR REST SAMPLE
EFFICIENCY, DO NOT ADJUST DURING ROUTINE ALIGNMENT.

3

4, Thesetiings for the snectrum analyzer are:
Resolullon Bandwidth ~ 3Hz
Reference Leve| = 104Bm
Input Attenuallon - J0dB
Amplitude Scale ~ 10dB/Dly
Sweep TimelDly = Auto
Frequency = 1 p00GH:
Froguency Span ~ 200 ME/ D)y

P/Q AS BHAPING AMPLIFIER
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Figtire 8-27. 8411A-4A1, A2, A3, and Stripline Schematic Diagram

FEUSENERLY FY . L ET ERT IRV ER S oa e

8-35

T gy



B411A PREAMPLIFIER A4 AND AD

TROUBLESHOOYING

PRELIMINARY
CHECK

TEST PREAMP

Check outpul of boih pre-
amplitiers at B411A-A4TP3
and M1LA-ASTPS using
standard lesl selup des-
eribed in Figore 8-12,
both outpuls are incorrect,
trouble is Iy the common
steipline, slep generator,
or drive to the slep gener-
alar, Qo to Figure 8-24, I
output is incorrect from
anly one of the preamnli-
fiers, the trouble is in the
ngsoclated strip lne,
sampler, or preamplifier,
Check the preamplifler as
follows,

A DEFECTIVE

Conneet 20, 278 MIlz slgnal
souree to the B41IA TEST
channel ARC-T Input con-
neetor, Cohnect dual trace
oscilloscope to ABTPL and
ABTI, Adjusl oulputfrom
signal swaree for a signnl
amplitude at ASTPL of |

GAIN OF Ab
LESS THAN 2

divislon on the oscllloseope
set o the mont sensitive
range, (Do not exceed

50 mW RF damage leye) at
APC-T conneelors, ) De-
termine vollage gutn
through preamplities.

Galn shabld be 2 op
greater,

Adjust ABRZ0 Jully clock-
wise {(maximum gain},

s I preamplifien min

15 8t} low, check galn
through eneh slage io jsn-
lale trouble,

GAIN OF
AbS OK

Preamplifier galn checks
OK. Cheek rlripline and
Sampler A2 (Figure B+26),

NEFERENCE

Conneel 20, 278 Mz sig-
pal source to the G411A
REFERENCE channel
APC-T Input conneclor,
Conhect dual trace oscll-
loscope to A4TPI and Lo
the base of A4Q3, Adjust

GAIN OF M
LESS THAR 26

output of signal source for
n signal amplitede at base
of A4Q3 of 1 divislon on
the vselllogeope set to
most sensitive range,

Do not exceed 50 mWy RF
damage leyel at APC-T
copneclors, ) Determine
voltege galn from base

ol A4Q3 to A4TEI, Dis-
conneet vscillos~ope trem
A4TDP3 and connect 1L to
ASTPL, Adjust slgnal
#ouree autput for a signal
amplitude of 1 divieton on
oscilloscope, (Do nol e~
eced 50 mW RF damage
level at APC-T copn slor, )
Determine voltage r dn
through A4 by mult plying
together the galr 4 Lhe
two sections mecasurr ',
Guin shonld ne 26 or
greater,

Change the value of AI2L
to 76 ohms (maximum

- gain). B preamplifier gain

is sUil low, check gain
through each stage to fso-
late Irouble,

* GAIN OF A4

Al preamplifier gain OK,
Check steipline and

sampler Al (Figure 8.25),

Service

Model 8410B/8411A

8411A PREAMPLIFIERS A4 AND AE

A4 SAMPLING DIODE BIAS SUPPLY

The sampling-diode bins supply produces a small
positive and a small negative de voltage to reverse-
blas the sampling diodes in Al. Bias centering ad-
just A4R3 and bias leve] adjust A4R5 allow bias
voltage ndjustment of the diodes in sampler A for
best sampling efficiency, This produces two equal-
amplitude sigiszts at the input of A4 that are added
and applied to the bandpass filter A4L2, A4L3,
A4LS, A4C5 and A4C6 at the input of the refer-
ence-channel preamplifier, Cireuit capacitance due
to the sampler and stray capacitence is shown
R;r}oss A4L2, forming a resonant cireuit at 20,278
Iz,

BANDPASS FILTER

The bandpass filter has a bandwidth of 20 MHz in
order to pass the required frequency range when
the phase-Jock loap {s searching for a lock frequen-
¢y. However, it still prevents unwanted signals
from being passed on to the B410B Network
Analyzer,

A4 28 dB AMPLIFIER

The reference IF amplifier cmplifies the 20,278
MHz signal by 28 dB, Gain through A4Q3, A4Q4,
and A4QS5 [s 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,

A6 SAMPLING BIAS SUPPLY

The sampling-dlode bias supply produces a small
Eositivc and a small negative de voltage to reverse-

jos the sampling diodes in A2, Bias centering nd-
just ASR3 and bias level adjust ASRS allow luas
voltage ndjustment of the diodes in sampler A2 for
best sampling efficiency. This produces two equal-
amplitude signals at the input of A5 that are added
and appl’ d to the bandpass filter at the fnput of
the test-channel preamplifier.

Varlable capacitor ASC13 fs used to balance the
test and reference channels for best isolation,

A5 BANDPASS FILTER

The bandyass filter composed of ASLI and ASR7
also has the sampler and stray-capacitance shown
in dotted lines, This capacity together with ArL)
resonate. at 20,278 MHz. This passes the I¥ [re-
guency and refects unwanted signals from the test
channel,

Ab6dB AMPLIFIER

The 6-dB test-channel preamplifier has only 10
MHz bandwidth compared 1o 20 MHz in the
reference channel, This gives a higher signal-to-
nolse ratio for the small levels passed by the test
channel preamplifier, The gain of the ampli©er
can be adjusted by A5R20 and ASR21,

Figure 8-28, &411A-Ad and A5 Troubleshooting 8-36
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Moadel B410B/841 1A Service

i
A4 REFERENCE PAEAMPLIFIER ﬁEEEMBL‘l’ IOBMI §003)

LA o - SAMPLER DIODE BANDPASS FILTER I o ra0y 28dB (x25) AMPLIFIER . o 2oy
BIAS Sy Y ' / s oN \ l ! = l 730 20,278 Wi
[:1 . i 196
- L _ 2R gRI12 ce t4iild ‘ $R23 RiG$ )3
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B411A BHAPING AMPLIFIER AG ANG B411A VOLTAGE TUNED QSCILLATOR A7 TROUBLESHOOTING

Remove B410DB -AB elreuil
board, Ground 84101-
ATTPL with jumper, Con~
nect DVM to 84108 -
ATTRS, Connect frequency
counler to BAIIA-ASTDT,
Adjust SWEEDP STABILITY
contro} fully clockwise,
Frequency counter should
indicate 63 MHz 11 Mlz,

YES

Connect 420 Vde from ex-
ternal power supply to
84108 SWEED REF input,
Adjust SWEEP STABILITY
control fully counterelock-
wise, Frequency counter
should Indicate 155 MHz.

t1 MHiz,

NO CQUNTER
INDICATION

INCORRECT

FREQUENCY
R

NO

[Trouble 18I0 VTO, Trace RF

signal through B41TA-ATusing
spectrum analyzer with 10:1

divider probe,

Connecl DVYM lo 8411A-
AGTP2, With SWEEP STA-
BILITY control {ully elock-
wise DVM should indieale
+6 Vde +1 Vdo,

l YEE

Trouble |s efther VIO B411A-
ATQL-ATQ2 or ndjustment of
low-frequency clamp ATRI.
Perforns ndjustment proce-
dure to reselect ATRI.

YES

Check waveform at 8411A-
ATTP3 with spectrum
analyzer, Amplitude
shauld be normal,

YES

if original trouble was
poor lock Ln swept mode
perform adjustment pro-
cedure on phase lock loop,
Paragraph 6-21,

NO

Connect DVM Lo 8411A-
ABTP2, With SWEEP S5TA-
BILITY control fully coun-
terclockwise DVM should
indicate ~14 Vde 3 1 Vde,

‘ YES

Trouble is in B411A-ATQ1

or ATQ2 clrcull,

Check gain stage by stage
through B411A-A7 board
using spectrum analyzer
with 10:1 prabe,

If DVM Indiention s npproximitely -190 Vde, suspeet AGCRS
shorted or AGQL open, If DVM indicalion 15 out of tolerance
troubleshool AGQL emitter cireuit as follows:

(1) Mark localion of AGRS (BP1), ASR?T {DP), and AGRG
{BP3). Adjusl these eontrols to midrange, and AGRLG
{(VTO UPPER LIMIT} fully countersiuckwise,

(2) Adjust AGR2 {DPL) for +11, 2 V nl AGTPI,

(3) Adjust SWEEY STABILITY control fully counterelock.
wise {high VTO frequency) but not into CW detent position,

{1) Monitor the de voltayge at AGTP2 and vary AGRG, AGRT
and AGRS, If these controls do not vary the de vollage
al AGTP2, check fur an open potentiometer or agsocinted
dlﬂdoo

(h) Sct AGRG-AGRA to original position,

(6) Check adjusiment of phase Jock loop, Paragraph 5-21,

NQ

Adjust VTO UPPER LIMIT
control elockwise unti)
DVM indicates -19 Vde

NO

t1 Vde,
i YES

If frequency counter Indi-
cales 164 Mz :1 Milz
trouble {8 corrected, If
not, trouble Is In B411A-
ATQl or ATQ2 circulls,

If DYM indication is approximately +7 Vde, suspect shorted
AGQl, I DVM indication is out of tolerance, troubleshoot
ASQl emitter eircuit as follows:

{1) Mark location of AGRS (DP1), AGR7 (BP2), and AGRG
(BP3}, Adjust these controls to midrange, and ABRIG
(VTO UPPER LIMIT) fully vounterclockwise,

52; Adjust AGR2 (BPL) for +11,0 V at AGTP3,

3) Adjust SWEEDP STABILITY control fully counterclock-
wige (high V'TO frequency) but not into CW detent position.

(4) Monitor the de vollage at AGTP2 and vary AGR6, AGRT
and AGRB, If these controls do not vary the dc vollrge
at AGTP2, cheek for an open potentiometer or agsoclated
diode,

(B} Set AGRG-AGRB to original position,

(6) Check adjurtment of phase lock loop, Paragraph 6-21,

Figure 8-31. 8411A-A6 and A7 Troubleshooting

Service

Model 84108/8411A

8411A SHAPING AMPLIFIER A6 AND VTQ A7, CIRCUIT DESCRIPTION

VARIABLE GAIN AMPLIFIER

Variable gain amplifier A6Q! converts the error-
voltage range produced by the 84108 phase-lock
section to the range required to tupe the VTQ in
therange of 65 to 155 MHz,

GAIN SHAPING NETWORK

The network composed of A6R1 through AG6RS
and AGCRI through AGCR4 [n the emitter circuit
of A6QI, shapes the output voltage characteristics
50 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, obtainfng the most stable
phese-lock during swept-frequency operation,
AG6RG affects the high-frequency section, AGR7 af-
fects the mid-frequency section, and AG6R8 affects
the low-frequency section, AGCR8 sets the upper
VTO frequency limit by clamping the maximum
negative tuning voltage to the voltage set at
AG6R16.

8-38

VOLTAGE-TUNED OSCILLATOR

The voltage-tuned oscillator (VTO), A7Q! and
A7Q2 is a free-runping multivibrator with a fre-
quency range of 65 to 155 MHz, The frequency of
the multi-vibrator is controlled by voltage-variable
capacitive diodes, ATCRI and A7CR2, DC control
voltage from collector of A6QI js applied to the
junction of A7CR1 and A7CR2, providing voltage
control of the osclllator frequency. Increasing the
reverse bias applied to ATCR! and A7CR2 reduces
the capacitance of the diodes, thus Incrensing the
frequency of the multivibrator,

With an input control voltage of approximately
+6.5 Vde from the collector of A6Q1, ATRS5 Is ad-
justed for an oscilletor frequency of 65 MHz,
ATR3 Is adjusted to clamp the upper-voltage limit
of the control-voltage line to a voltage (upprox-
imately +6.5 Vdc) that limits the lowest frequency
of the VTO to 62 &1 MHz. The upper-frequency
VTO limit of 154 21 MHz is controlled through
clamping diode AGCR8 and AGRI6,




. Model 8410B/8411A : Service
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BALOI TEST AND REFERENCE AGC AMPLIFIERS A12 AND Al4 TROUBLESHOOTING

or Al“u

NOTES

1. The following proce-
dure may be used on Al

2, The performance of
A2 and Al4 ia Identical
therefore waveforma nmi
voltages in the defective
channel may be compared
with operating channe}
using dual trace oselllo~

secape,
l GREATER
THAN
Connect oscilloscope lo 30 mV p-p Trouhle s in QG or Q7
TP4, Adjust slgnal souree clrevits,
RF power for 10 mV p-p
wavelorm on oscilloscope,
Remove B410B-A) S cireuit
heard, Connecl asclllo- LESS THAN
scope to TP3, Indlention | 10 mVY pop Trouble in Q3 through Q0
ghould he 2UmY 210mV p-p, f————"2 efreulls, Trace 20,278 M2
nignal siage by stage,
l YES
Nelnatall B410B-A16 clr-
cult board, Indication at NO Trouble 18 in Q6 or Q7
TP3 should increase Lo ™ cireults,
grealer than 0,2 V p-p.
YES
Connect dunl trace oscll-
loscope lo TP and TP4,
Inerease slgnal source RF |
power for Indlcation at KO p»|  Trauble is in Q6 or Q7
T of 100 mV p-p. Indi- circvils,

cation at 'TP3 should not
change as power is in-

| _crensed .
' YES

narmal.

Copnect osellloscope Lo NO
TP1, Indication ohould be CItl through CR

Trouble I8 tn Q1, Q2, or
i cireuits,
Trace 20 MHz signal,

I\rss

checks OK.

BAIOB-AJ2 0r -Al4

Figure 8-34. 8410B-A12and Al4 Trowhleshooting

Service

Mode] 8410B/8411A

8410B TEST AND REFERENCE AGC AMPLIFIERS A12 AND A14,
CIRCUIT DESCRIPTION

REFERENCE CHANNEL 20278 MHz IF
AMPLIFIER

The two series diodes, AI4CRS and A14CR6, act
ns n variable resistance between A14CI17 and
ground by-pass  AI4C20, Effective resistance
through the diodes is changed by changing the de
current through the diodes, This is controlled by
the AGC signal, which s applied at the base of
A14Q7. A positive AGC signal at Al4Q7 base
causes A14Q7 to conduct, forward biasing diodes
AL4CR5 and AI4CR6, This gives minimum [m-
pedance through the series resonant bandpass cir-
cuft, AI4C}7 and A14L2 to ground, and therefore
produces maximum gain through feedback pair
A14Q5—A14Q6, Minimum gain through
A14Q5—A14Q6 s produced by n zero-volt AGC
signal,

A14Q5 and Al4Q6 compose o feedback-pair
amplificr. A14R23 provides fixed feedback bet-
ween transistors, Gain of the A14Q5—A14Q6
stage is controlled by an RF bandpass circuit from
the emitter of AI4Q6 through CR5 and CR6 1o
ground, The bandpass circuit is formed by Al4L2,
A14C17, AI4CRS5, AI4CR6 and AI4C20 con-
ncgcd in serfes and Is resonant at about 20,278
MHz.

REFERENCE CHANNEL 2ND MIXER

Differential amplifier A14QI—A14Q2 produces
two equal amplitude, 20-MHz signals of opposite

8-40

polarity at the collector of each transistor, These
signals are coupled through Al4C4 and AL4C5 to
the diode mixer,

AI4CRI—AI14CR4 i5 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
AI4CR3 and A14CR4 Is the sum und difference of
the two mixing signals as well as the two original
signals, Al4C6 bypasses the higher frequency
stgnals allowing the 278 KHz difference signal to
pass Lo the phase vernier circuit in Al6,

Emitter ollower A14Q3 fs o buffer stage between
bandpass filter A14C10—A14L1 and diode mixer
Al4CR1-AI4CR4, Bandpass filter A14C10—
Al4L] has a resonant frequency of about 20,278
MHz, Capacitor Al4CI0 has the distributed
capacitance of the cable to AlS across it, forming
a lump capacitance of about 50 pF,

A12 TEST AGC AMPLIFIER

A12 §s identical to Al4 except for the 20,278-MHz
bandpass filter. Al4 has an AGC output coaxial
cable connected across the parallel resonant circuit
(AI4C10 and Al4L)), providing about 18 pF in
parallél with A14C10, A12 has no output cable at-
tached, therefore A12C104s 51 pF,




Model B410B/B4]11A | Service
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Figure 8:36, 84108-A12 and A 14 Schematic Diagram
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84108 REFERENCE 278 KHZ AMPLIFIER A}6, TROUBLESHOOTING

Connect oacllloscede o
Al0TP2, Normal yuve-
form should be present,

NO
——

Trouble s In AL0QI,
Al6Q2, or PHASE VER~-
NIER R2 elireuits,

YES

Connect osellloscope to
AlGTP3, Normal wave-
form should be pres.nt,

NO

Trouble Is in cllther A10Q3
or AlGQ4 circull,

YEB

Connect dun! trace osclllo-
seope to AIGTPL and to
REF CHAN QUTPUT J3.
Adjust PHASE VERNIER
control through its range,
QOne of the two waveforms
should move horizontally
about 80 degrees of one

NQ

Trauble is PHASE VER-
NIER control R2 or phase
shift network AI6C3 or
ALGRDO,

sine wave cycle,

YES

B410B-Al16 checks OK,

Figure 8-37. 84108-A16 Troubleshooting

Service

Mode] 84108/8411A

8410B REFERENCE 278 kHz AMPLIFIER A16, CIRCUIT DESCRIPTION

AMPLIFIER/PHASE SHIFTER

A16Q] forms an emitter follower with unity gain
through the stoge,

A16Q2 and A16C2 form a variable phase-shift cir-
cuit, Phase shift from the stage input to output s
obtained by adding veciorily signals passing
through AI16C2 and through A16Q2, Phase shift
and amplitude of the signal vector through A16C2
remains constant, while the amplitude of the signal
veetor through A16Q2 is varfable and s 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 §s about +110 degrees
through the stage,

842

Al6Q3 and Al6Q4 form o feedback-pajr
amplifier, The gain is approximately equel to the
value of AI6R13 divided by A16R12, The value of
AL6RI3 is selected 50 that 200 mV peak to peak at
Al6TP) produces 2,0V 0.3V peak to peak at
AlGTP),

BANDPASS FILTER

Al6CEB, Al16C9, AIGCI0, and AlSL] form a
parallel-resonant ¢ircuit at 278 kHz, The value of
A)6CI10 is selected so that the center of resanance
occ}:l;ls at 278 kHz, The bandwidth of the filter |s
20 kHz,




Mode) B410B/841 1A Service
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B41013 20-MHZ OSCILLATOR A3 TROUNLESHOOTING

Conneet osellloseope
to A13TPI, Normal
waveform should

be present,

Connecet oseilloscope

NO to ALITP4, Normal NO
o waveform should be ) e
present,

Trouble Is in A13Q3
cireult, Suspect
erystal A13Y1,

YES

lYES

Trouble s in either
A1TQ4 or A11Q5 eircult,

Connect oseilloscope to
AlITPL, Normal
waveform should be
present,

NO Trouble §s8 in elther A13Q1
o Al13Q2 clrouit,

lvss

B410B-A1)
Checks OR.

Figure 8~10. 84108-413 Troubleshooting

Service

Model B410B/8411A

8410B 20 MHz OSCILLATOR A13, CIRCUIT DESCRIPTION

20 MHz OSCILLATOR AND 20 dB AMPLIFIER

ALIQ3 and AI3Y] form an 20-MHz crystal
oscillator cireuit, The leedback loop is formed by
AlIC7, A13ICB, and A6Y 1, A13CT nllows ndjust-
ment of the oscillutor frequency sa that the dif-
ference  [requepcy between the 20,278-MHz
oscillator and this 20-MHz ascillator 5 278 kHz,

A13CI2, A13CRI, and AI3CR2, together with the
nssaciuted resistor-capacitor network, form a
negative feedback circuit which mainteins a
constant-amplitude oscillator signal to the second
mixer, Feedback signnls from A13C)2 are detected
by AIJCR] and A13CR2 and develop a de signa}
across AJIR3. This changes the de bias at A13Q3

b A O il i L e i seres e s e e

base, depending on feedback amplitude, The
signal at ALITP3 stabilizes with constant output at
about 1,8 1o 2.8 volts peak-to-peak,

BUFFER

Al3Ql and Al3Q2 compose a [feedbuck-palr
amplifier, The approximate gain of the circuit is
determined by the ratio of A13R25 divided by
Al3R23,

AlL3C21 and AI3L2 form a parallel-resonant cir-
cuft at 20 MHz, This acts as a bandpass cireuit for
the 20-MHz oscillator signal, but rejects har-
monics of the oscillator signal,
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BIOB AGC AMPLIFIER ALS TROUBLESHOOTING

Connect osellloscope
to AIBTP2, Normal

wayeform should he

pruosent,

NO

Trouhle I8 In
ALECY, AVBQ2, or
A16Q3 cireult.

YEB

Conneet DVM to ALBTPS,
Indicution should he
0.6 Vde af,1 Vde,

NO

Trouble Is In AIGCR1,
AL6CR2, or AlBQ4,

YES

Connect PVYM to
Al1BTPR4, Indication
should be +700 mVde
¢ 100 mVde,

NO

Trouble {8 ih A16Q4
through A16QT.

YES

Check for REF CHANNEL
LEVEL meter indication
jh the OPERATE range,

NO

Trouble I8 In
AL6QB circult or
meter M1,

YES

B410B-A)S and
meter M1 check
OK,

Figure 843, 84108-A15 Troubleshooting

Service

Modei 8410B/8411A

8410B AGC AMPLIFIER A15, CIRCUIT DESCRIPTION

20 dB AMPLIFIER

A15Q)1 and A)5Q2 comprise o [eedback-pair
amplifier, The approximate gain of the stage is the
vilue of AI5RS divided by AI5SR4, A15Q3 Is an
emitter follower, providing (1) isolation between
A15Q2 and peak detector AYSCRI, and (2) low-
impedance output to the peak detector circuit.

PEAK DETECTOR

AISCR] and A1SCR2 comprise a peak detector.
AlSCRI passes the negative portion of the signal
from A15Q3 to A15Q4, The peak negative signal
appiied to the base of A15Q4 s limited to ~0.6
Vde by AISCR2,

59dB DC AMPLIFIER

Al15Q4A and A15Q4B comprise a differential
ampifier, Output at the collector of AISQ4A s
determined by the difference between the inpul
voltages it the bases of A15Q4A and AISQ4B.
AGC signals from the differentinl amplifier pass
through smplifier A15Q6 and emitter follower
A15Q7 to the AGC controlled circuits, Al2 and

846

Al4 The amplifier is stabilized by the feedback
circult formed by A15SR24, A15R25, and A15C12,
T e feedbacek signal is applied 1o the base of AlS-
Q41, holding the gain of the amplifier constant.
AISR2I fs sclected ot obtain the desired gain
through amplifiers A12 and Ald, The value is
selected so that 100 mV peak-to-peak input at
A4TP4 in the Reference AGC Amplifier pro-
duces an output at AMTP1 of 190 10 250 mV peak
1o peak,

AGC MONITOR

A15Q8 forms a current amplifier for the REF
CHANNEL LEVEL meter, MI, Changes in base
bias applicd to A15Q8 control current through the
0—1 mA meter, Ml An input of sbout +750
mVde at A15TP4 produces a meter indication at
M1 at the upper limit of the OPERATE range. An
input of about +8 Vde produces near zero meter
indication,

Al5CI16 and A15L1 form a filter circuit between
the TEST and REFERENCE automatic gain con-
trol circuits,
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Figure 844, 84108-A 15 Parts Location
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EATON TEST CHARNEL SECOND IE AMPLIFIER AL TROUNLESHOOTING

Connect osellloscope
i AT, Nopmnl
waveform shoubd he

NO

Trouble 45 0 elther
ALIQI or ANIQZ elrcult,

resent,
‘Ylss

Conneet vscillnscope
to AJLTRS, Normal
waveform should he
present,

RO

Trauble is in elthey
AL1Q3 or AVIQM elrenil,

‘\'Es

Cannecl viejlloscope o
TEST CHANNEL QUTDPUT
copneetor J4, et TEST
CHANNEL GAIN comtrols
1o 60 dB position, Adjust
AMPL VERNIEIR control
through #s rarge, Wave-
form should change
smouthly In amplitude,

NO

Trouble Is In AMPL
VERNIER control R or
TEBT CHANNEL GAIN
attenualors A28} or ASSI,

‘vns

Eet AMPL VERRIER
control fully clockwise,
Connect AC voltimeler o
TEST CHANNEL QUTPUT,
Sck TEST CHANNEL GAIN
10 4B /step cantro) lo

each position, AC Volt-
meter indieation showld
change in 10-dD sleps,

NO

Trouble I8 In ANSL,

YEB

Set TERT C 3
GAIR 1 di3/step cantrol
1o each position,
AC Yaltimeter Indlealion
nlmuld change in 1-dB
HICp,

NO

Troub)e is in A251,

YES

S40B-ANL, AXS),
AN amd R)
chech (R,

Figure 8-46, 84108-A11 Troubleshooting

ki

Service

Maodel B410B/841 1A

8410B TEST CHANNEL SECOND IF AMPLIFIER A2, A3, AND A11, CIRCUIT DESCRIPTION

10dB AMPLIFIER

The gain of ALIQ!L Is determined npproximately
by the value of ATIR3 divided by ALIRS, The
villtie of ATIRM s selected so that a 200 mV peak-
to-peak signal at ALITP1 will produce n 10V &1V
peak-to-peak signal at AJITP3,

BANDPASS FILTER

ALICA, ALICG, and ALIL] form a parallel- reso-
nant 278-kHz cirenit, The value of ALICH s
selected to tune the center frequeney of the cireult
to 278 kHz,

FEEDBACK PAIR AMPLIFIER

FET A11Q5 and A11Q6 Torm a feedback pafr
amplifier, The leedback path is from collector of
AL1QG6 through R23, R24, nnd C17 1o ground, The
gnh]u can be determined approximately by the for-
mula;

Ave(——ALRZ
AVIR2T + AIIR28

(AIIR23 + ALIR24
AlIR24

B-48

FEEDBACK PAIR AMPLIFIER

ALIQY and ALIQ4 Torm a feedback-palr ampli
fler, The gain |5 approximately equal to the value
of ALIRI4 plus ATIR13 divided by A1IR) 3,

AMPLITUDE TEST CHANNEL GAIN

AMPLITUDE TEST CHANNEL GAIN contrals
A251 und A3S| provide 0 1o 69 dB of attenuation
to the 278-kHz signal in I-dB steps,

A25) i5 a G- to 9-dB attenuator consisting of ive
pi-type attenuntor pads: one 1-dB, two 2-dB, and
two 4-dB circuits, Switching combinations of these
pads In serfes with the signal provide an attenua-
tion range of 010 9 dB in )-dB steps,

A3S1 is 0 0-to 60-dB attenuator consisting of six
pi-type attenuator pads: three 10-dB and three 20-
dB cirenlts, Switching combinations of these pads
in serfes with the signal provides a range of 0 to
60 dB n 10-dB steps,

ey
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* FACTORY SELECTED VALUE,
PART MAY BE OMITTED,

All

Fivire S=47, 841003-A 11 Pares Location
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BA1OB — 20,278 MHZ 11F AMPLIFIER A4 TROUBLESHOOTING

Connect ogelllogeope to
A4TP3, Normal
waveform should be
present,

YES

Connect oscillogcope
to AATP2, Normal
waveform should be
present,

YES

Connect oscllloscope
to A4TP1, Normal
waveform should be
present,

YES

B4 1OI-A4
checks OR,

NO

NO

NO

Trouble {5 in eithoy
A4Qb or A4Q0 circuit,

Trouble is in either
A4Q3 or A4Q4 circuit,

Trouble is in either
A4Ql or A4Q2 circuit,

Fiawre 819, S 108040 Troubleshooting

Serviee

! o ||| II"

Muodel 8410B/8411A

84108 20.278 MHz IF AMPLIFIER A4, CIRCUIT DESCRIPTION

20 dB AMPLIFIER

ASQY through A4Q6 compose two Teedback-poir
amplifiers, The approximate gain ol the AdQI—
A pair is determined by the o off AdR16
divided by A4R1S, The npproximte gain of the
AMQS—ASQ06 pair s determined by the rtlo of
AR divided by AdR3,

850

26 dB LIMITER

AQI and A4Q2 comprise o differentia) amplifier
that acts as o lmbter to high-signal level fnpus,
With o 20.278- MHz input sine-wave signal in the
range of 1 1o 10 volts penk to peak, the output
squi:rcwnvc signal will be about 2 volis peak 1o
peak,
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8410B PHASE DETECTOR A5, CIRCUIT DESCRIPTION

UAT1D0=AG 20,270 MHx OBQILLATON AND 4100 -AB PHABE DETERTOR

- B“?H'M . Conmnuet nuchburcam b Trouhle ju )n AGQE Troubht s Iy phase BANDPASS FILTER giting phise detector A, The voltnge level of the
= Connuct oscillokeape in (RO L ASTPL, Nortal waves  INO elrenll, Bumel crystal Cunnoel DYM b hawn of - | g5 dutector B, Change A , ok
= BA10N ABTI, Nokma foem shouht i prosent, v ABQ2, Indication shauhd F=—msi  diudes ABCID Virough _ ‘ put signal during the gate thme eanses conduction
= waveforn showld e he pern 026 mVile, ABCHE wa pecestary t A bandpass Nler consisting of ASC2, ASCY, through ASCR} nnd ASCR2, developing n voltnge
- present, P’Hﬁ : bilanee bridyge, ASL.2, and ASL3 resonates at 20,278 MHz, with n aeross ASR2S amd ASR26, Thcjunct‘nn of ASCR3
= Tien T YIS bidwidih of sbout 10 MH2, md ASCR4 Farms o summing point, When the
= AGR or ABGY Picult, positive voltage at ASR25 equals the negative
= PHASE DETEQTOR DRIVER voltige nt ASR26, the summing point is zero volts,
= BAL0B-AB I STRMH2 shanal I ; As thic pll'nsc n:lmlomshh:1 changes belwcc;} :hcllu-
- : T AT8MH2 8 { ferene 3 2 and the veference signul at
Cannact unel lncone 1o TR The 20,278-MHy stgnal from the reference  put signal ot ASTI
. BALON » AVTPB, Normnl | DO Trauble s i AVQH, Connuet DVM 1o ABTPL | T Tty it of osclllntor (A6) 15 applied 10 the base of ASQJ,  ASTPA and ASTPS, the summing polnt volinge
— wavelorm shunh be =" ABGS, or ABQD clreuiln, iellentian ahoub) be zern 22— gl yojepance, perform Beenuse of the high-nmplitnde input signal, the chinnges to efther o positive or o negative volinge,
) presnt, 180 MY, ad zg{",{ﬁﬂ,‘",":}?,'f,"';";’.'f‘:\gfu differentinl amplifier, A5Q4—AS5QS5, nets ns o The summing poim voltage is applied ns n phase-
: . Hmiter to the input sine wave, produeing 1wo errar sighal through emiuer follower ASQI and

YEE square-wave oiputs, 180 degrees apart, The two  FREQ RANGE switch Al 10 the Input of the Jock-
square-wave signals from the differentinl amplifier mode switeh In A7,
are vsed to gnte phase deteetors A nnd B3, Constani

= lvl-:s

— X Tranie 18 h ABQE EIreuit, eurrent source ASQ6  wnllows the differentinl PHASE DETECTORB
Connnel wsellluseape n . el .
HA1OB.ASTY, Nopmsl | NO Trouble Ja I ABQA, Conneet DVM to ABTPY, |y, It yoltage 18 sHhtly out of amplifier 1o trn on and of T at Tost rise tmes to
-1 waviform should b 1 ABGS, ur ABQH erenits, ";‘3'““{}‘;'3 #hould b poro L‘l’i"",‘;‘::f;;ll',"r';)‘:,’:‘;::r oo produce n well squared outpul waveform, Phose detectar BB consists of ASCRS through
= prasut, #E e wuhuet tow vahie for ABRE, ASCRB, The square-wive ontpiits from ASQ4 and
- YIS YIS +80° PHASE SHIFTER ASQ5 are coupled through ASCI2 and ASCIL3,
) 1 gating phase detectar 13, The voliage Jevel of the
ASQ3, ASRIJ, ASCG, and ASL4 produce o 490+ put signal ‘during the gate thie chclops 0
- : de : voltage across ASR27 and ASR28, This voltage Is
-~ gree phase shilt in the 20.278-MHz signnl before n
B41011AD uid 84100-A8 it Is applied 1o phase detector 1B, Gain through the sumimed  through ASCR7 and ASCRB und Is
- Canpnest mselllcope o Trouble I ABCH, ABC3, ehck OB, stuge s approxinately one, transmitted ns a phase-error slgnal through emitter
to BSLOWABTP2, Nurmal (N g ’ follower ASQ2 to the search disable switeh in A8,

AﬁC'l, Abl;n, nr ABLQ.

waveform shusld be prosent,

YES

Copnect uselllogeope o
B4 L01-ABTPS, Normal
wivefarm should Ine
present,

Trouble s in ASQI
virenlt,

YiS

Discopnect 0413A eable
from B4 101 INPUT
comeclor, Conneel DYM
to base of AIQY, Tndiention
should he pero 226 myde,

Trowbie b ih pluuw
dutecior A, Change
diodes ABCIY thraagh
ABCI4 as necesnary o
balanee bridge,

PHASE DETECTOR A

Phase detector A consists of ASCRI thraugh
ASCRJ, The square-wave outputs from ASQ4 and
A5Q5 are coupled through ASCIO0 and ASCI),

Due 1o the 90-degree phase difference between the
signal fnputs to the detectors, de output volinges
from the two phase detectors differ in amplitude
and polarity, During normal phase-locked condi-
thons, the output of detector B will be a negatjve de
vollnge,

84108 20,278 MHz QSCILLATOR A6, CIRGUIT DESCRIPTION

LLOW PASS FILTER AND PEAK DETECTOR

AGCL), AGCRI, and AGCR2, together with the
associnted resistor-capacitor network, form n
negative Teedbaek efrcult  which maiptains n
constant-amplitude oscillator signnl to the phase
detectors, Feedback pulses from AGCI) are
detected by AGCR) and AGCR2 nnd develop s de
signal neross AGRJI, This changes the de bias al
AGQI base, depending on feedback amplitude,
The signal at AGTP2 siubilizes with constamt oup-
put at about 1,810 2,3 volts peak 1o peak,

0,278 MHz OSGILLATOR

AGQI and AGY] form o 20.278-MHz crystul
oscillator eireut, The feedback loop §s formed by
AGC6 and AGY,

20 dB AMPLIFIER

AGQ2 and AG6Q3 compose n feedback-pair
amplifier, The approximate gain of the efreuit s
dcul:{nllincd by the ratio of A6R)2 divided by
AGR1],

Figure 852, 8 108-A8 and A6 Troubleshooting §-52
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B430B BEANCH BIGNAL GENERATONR A AND
04108 VTO D AMPLIFIER AT TROUBLESHOOTING

B4 105:A8

A‘uny BO0 mVde o ANT DY
with ixternnl powep supply,
shmslating Isearree jock
mode, DVM should
Indiente o 1B Vabe o2 Vibe 1

mo

Trouble 16 b elthior ANQE
o ANQZ elreubls,

ABTDY,
‘w-:s

qu}y = 460 mVde o

AT with exterpn) powep
supply, shmbating phise-
laeked condition,  DYM
should hidieate -1 Wie

12 Ve al ARTIS,

NO

l'v 15

Ap!:ly =480 mWile tn

AT and =300 mVde o
ATTIL with external power
supplies,  This simulales
haseejneked eonditlons,
WM shouhd indlente

100 mVde al ATTIM,

KO
o i

Troulle Is In ATQI
throwgh ATQ4 or ATQ8
elreults,

Trouble b in either AUQY
oy AQD clreuits,

’v 15

Connect DVM to ARTM,
Indlention shonld he
~2h mV 1o =10 mV,

|ro

Trovhle is in AUQIO
eireuit,

Macannect externil powep
supplies from ATTPT and
AT, Remove B4 1010BA8
cirewit hoprd, Cunpeel p
Jumper from ATTIH o
ground, Cuonnect DVM o
ATTPA, Vary BWEED BTA-
BILITY control throwgh
s range, Bndication should
he from approximately
+30 mVie to =130 mVide,

NO
'

Trouble Ji Iy BWEER
BTALITY contrs)
AT elrcuit,

‘v S

Apgly zern Vhiie (o

ABTIY, simulating search
copditbons, Cuanpect
viciloscope to AUTPY,
Wavelsem should he
sawtooth senseh waveform,

’v ES

NO

Trouble 18 ) sesreh
shnnl generator ABQS
through ANQT,

Conneet DVM 1o ATT05,
Vnr{ SWEEP BTARILITY
conlrel through its yanga,
Indlention should be from
spproximately +8 Vie to
+10.7 Vde,

Troshie is In either
ATQE or ATQS clreuit,

YES

34 108-A7

Apply +600 mVde 1o
ABTPL and <300 mVde
to ATTPL with externnl
pawer supplies, This
slmulses ibeappect
leck mode, DYM should
indiente zern Ve nt
ATTPS,

'YES

NO

Trouble I8 in ATQ1
through ATQ4 or ATQG
elreulls,

Conneet DVM Lo AT1PE,
Viory SWEEP STABILITY
control through its range,
Indieation should be from
ppproximately +0,1 Vde
to +10.7 Vde, {Voltage

range depends on setting

of ATR10,)

NO

Trouble 15 In ATQS
Circult,

. YIS

Bel BWEED STADBILITY
cunirol to CW detent
position. DY should
Indleale + 10,7 Vde

t1 Vde at ATTRG,

Adjust ATRIO b’\xDEI'.I’
BTADILITY JUST)
for + 10,7 Vde un DVM,

If not, trouble is in
ATQT ar ATRIC elreuits,

‘vss

B410B-A7 and B410B3-AB
check OK,

Figure 8-55. S4108-A7 and A8 Tronldeshooting

8410B SEARCH AB CIJRCUIT DESCRIPTION

LOCK MODE SENSOR

The correct phase-lock condition is obiained when
the system locks to o VTO harmonie that Is 20,278
MHz higher in frequency than the inpus RE sighal
from the signal source, }f the phose-Jock Joop at-
tempts to lock on a VTO harmonie below the input
RF frequency, un fncorrect Jock mode §s detected,
and the search mode continues until n pew lock
pninl Is found, This is accomplished as follows,
The Break Lock signal from AB or phase detector
B in AS produces a positive de voltnge which trig-
gers Schmitt wrigger ABQI-ABQ2, The omtput of
ABQ2 turns of ATQ3 whick, in turn, turns olf
lock-mode switeh A7Q4. This opens the phase-
lock loop and allows the search sequence to con-
tine until the proper VTO harmonic s found,
Trigger und reset points for ABQI-ABQ2 are nd-
fusted by seleeting the value of ABR2, The ¢lreuit
should trigger and reset with input voltages in the
rangeof 13510215 mV,

SEARCH DISABLE TRIGGER

When the phase-lock loop locks in the correct
mode, phase detector BB of A5 produces a negative

signnl which triggers and holds Sehmitt trigger
ABQE-ABQY, With ABQ9 turned off, ABQIO turhs
on and clomps ABQS collector near ground, stop-
ping the search signal generator from oscillating,

The value of resistor ABRIY s selected to ensure
that the turn-on and reset potentinls for ABQB are
between — 150 and ~200 mVde,

SEARCH SIGNAL GENERATOR

ABQI—ABQ7 form the search-signal generator, A
feedback loop from the output of ABQ6—ABQ7
passes through emitter follower ABQ3 and triggers
Schmitl Trigger ABQ4—ABQS, Initinting another
cycle of search signal, The output of the Schimiit
Trigger s amplified by ABQG6—ABQ7, The
sawtooth waveform is formed by the charging and
discharging of ABCI. The output frequency nt
ABTPJ is about 250 Hz and [s determined by the
RC time constant of ABCl and ABR27, When the
system phase Jocks, the search signal Is stopped by
grounding the callector of ABQS5 through the con-
duction of ABQIO,

Service

Model 8BH10B/84T A

8410B VTO DG AMPLIFIER A7, CIRCUIT DESGRIPTION

LOCK MODE 3WITCH

Field effect transistor (FET) ATQ4 passes or
blocks the phase-errar signal from A5 and Search
Initinlize signal from A9, depending on the bins
volinge ot the gate (G), A negative gite-lo-sonrce
bins blocks current flow through the FET, and
zero or positive voltage betweepn the gate and
source nllows signal Mow through the FET,

When an incorrect Jock mode is sensed, & 19 Vde
signal is npplled 1o the base of A7Q3, This ())
turns off A7Q3, biasing oft A7Q4, and brenking
the phase-lock loop; and (2) wrps on A7Q) and
A7Q2, clamping to ground the base cireuit of
A7Q6 through A7Q2,

When the phase-Jock Joop looses lock, a positive-
golng pulse from the collector of ABQY passes
through ATCI to the bases of ATQ) and A7Q3J,
causing A7Q} to wrn on and A7Q3 to turp off,
This turns A7Q2 on and turns A7Q4 off, The ¢f-
fect |5 to ground A7Q6 base, establishing o center
frequency for the VTO search, depending on the
setting of the SWEEP STABILITY control,

18 dB DC AMPLIFIER

ATQS5 and A7Q6 comprise a dilferentin) amplifier,
The output at A7TPS s the difference between
sighals at A7TPJ and A7TP4,

A7Q7 Is o 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, A7TCB
couples the high-frequency component of the
sweep-reference signal,

ATQB comprises an emitter follower circuit, The
de voltage at A7TP6 is conirolled by SWEEP
STABILITY control, AIR27 and AlSI, During
search mode, the search waveform rides on the de
level present at ATTP6, At ATTPG the waveform fs

8-54
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2V peak 1o peak or gremer with the FREQ,
RANGE switch set ot 0,)-0.25 GHz position.
With the FREQ, RANGE switeh set 1 8—12,4
GHz, the wavelorm s abotit 20 mV penk 1o penk,

The SWEEP STABILITY comrol AIR27 contrals
the de reference level nt ATTPG, During search
mode this control selects the center frequency of
the VTO capture range, In swepl-lrequency opern-
tion this control i adjusted for best phase Joek
over the entire band, A CW pasition on the control
slnmlies n ixed de voltage of approximately 10,7
Vde at A7TPG6 that is applied to the VTO,

EXTERNAL INPUT SIGNALS

The Search Window Size line ot connector pin 10
puts a fixed resistance from that line 1o ground,
This resistance Is selected in A19 by the setting of
front panel FREQ, RANGE GHz switeh, AISI,
At the lower input RF trequencies, the selected
resistance s high, producing a high-amplitude
search wavelorm ih order to sweep n wile VTO
range, At the bigher Input RE frequencies, the
selected resistanpce s Jower, producing a low-
amplitude search wavelorm In order to produce a
very narrow VTO sweep range. This §s necessary
beenuse the higher Irequencies use o higher har-
monte number, This cirenft limits the number of
lock pofnts to two or three,

The Gain Compensation and Phase Error sighal at
connectar pin | comes from Al9, In Al9, u serfes
resistor Is selected to set the amplitude of the phase
error signal from AS, The series resistor Is selected
by the setting of front panel FREQ, RANGE GHz
switch, AISI,

The Search Initinlize and Rate Reductjon sighal at
connector pin 6 comes from A9, When the fre-
quency range is 0,11 to 0,2, a slower search rate s
required to obtain lock due to the lew harmonics
avajlable for locking, A positive going square
wave on this line starts the search cycle,
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BA10 POWER BUPPLY, ~20V AND +20V BEGTION A10 AND A10AT, Sorvice Model BI04 1A

TRNOURLESHOOTING
1 i 3 l , 6 l .
Connect DYM o AJGAYTRL Indleation b ¢ . ) . Mesure vltaga al ASGALTPL, Vaoltage i +20V Conneet DYM e ALOAVTTL and vary line valts Mearure yoltage between ALGATUZ pins 4 und Conneed nacllloscope to AIDALTPL, Ripple is
20V 110 mV ar enn e adjiated 1020V 350} NO >~ P "?\‘pmﬁ\‘;""m o ATEXAL pin 9, Voltage I 30 MY or can he adjuated 1 130V t'lt} mv hy age LI foom 316 Vac oy 200 Vae, Voltage at NO 5, while varylng Hne voltage 330% from 315 oss than 2.6 mV pp, | NO pn| Mewsire ripple st XAL pin 1, Ripple ls joas than
mV by AIDAIRRL, ' MDA, ALOALTP2 varivs less than 210 mV, Vae or 2850 Vae, Voltage varies less than 1 mV, NOTE: Rpple an 20V supply checked ok in L6V pp,
] hd - ‘w i) 2»
YER ViR ¢N0 VER NO Vr VER NG ' YER NO
YES
Troubleshinnt hridge rectifier Troubleshool ALOALUL TV d Lin
Al ALDEY, Proceed W stap 4, supply and ALOAIUZ, H '::gu}:lglé:;ul bridge rectifier
Y Y Y v
Measine vultage sl ALOALLZ pln B, Vollage Iy Troubleshool the 20V SIHUT DOWN clraiy Troubleshvot A10Q2, A10A1Q2, and - Troubleshaol A10QL, ALOALQL and
MV I0.6Y, using schematlo and chrenil deseription, A10ALU2 for low gain, AL0ALUL for low pain,
YR ¢NO
2 Y 4  J 6 Y
! Pronbleshont AIOAIUL 27V Contest onelllone "Pa, NO Connect DYM (o ALGALIYS, Indiaatlon Is | Ng ; Connect DVM Lo ALOAITPY, Vary line voltage
aupply and ATOALUZ, m::tmil' ;t”t;lllll:w“;r W AJOALTPZ, Ripple Is - r;f;n\:upt:,rlppln KL XAL pin 0, Ripple (5 )ess than +20V £10 MY ar can be adjusted b +20V £10 - l;ine\l,wn voltage al XA1 pin 1, Yoltage Is +32V £10% fram 116 Ve or 230 Vae, Vollage at L._ Proubleshual A10Q1, ALOALQL and
' mV by A10ALRRS, ' ALOALTPL varies less than 10 mV, ALOALUY for low gain,
YER YEH NO YES YES NO NOTE: »20Y supply checked ok in step 3,
Y Y ' I 9
Memaure voltage drop seross AJOALILIG pnid
ealetifate Jond eurment, Lamd con g Ix loss Hian Trouhleshioat hridge rectifier Troubleshout bridge rectifler,
100 A, sl AR, AL0G1 and A10Q1, Troubleshoot —11V Supply using
ViR 0 - proceduras In Figure 860,
r ' '
; Measure reference vollage, 20V al AIOALTP2,
Trvubleaool 20V ar am) Measure ripple on +7Y mrmuc?,hy eannacting (Seo siep 1) If 20V nut;;ul rends ok, measure
ALOAIRT, C4 oacllloscope batween AIGALUZ pins 4 and b, \ 4 L10ALRG and caleulate
e Wipple 5 less than 1 mY pep, vultage drop across ALOAIRG and caleula
Joad currept.
YER NO NOTE: +20V supply will supply sbout 300 mA
to a short clreull (clreull shut down),
Disable SIIUT DOWN elree . by removing _Lnad current is between 350 mA and 1200 mA,
ALOALQE ar shorting 1 to W, 20V autpil s Proubleshuot AIUALUL +7V YES NO
20V 110 mV or can be adjiated b 20V 110 Iy and ALOAIL2
supply and ALOALU2,
mV by ALOALILLY, |
YIS NO Troubleshool +20Y Joad and
. Y ALOAIRY, C2,
Troubleshool 20V Zupply '
walng achematle wnd erenlt Froubleshool ALOQ2, ALOALQ2 and
l]pmylp“un' AL10ALY2 for low gain, '
Troubleshoot +20V supply using schematic and
cireuit description,

Figure 8-58. 84138-A10, ALOAT] +20V and =20V Power Supply
8-56 A10 und ATOAT Troubleshooting
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Made] B410B/8411A

Service

8410B + 20V AND - 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION

+ 20V SUPPLY

The +7V supply hos o volinge regulnted ourput
that Is used in the =20V and =11V supplics,

Purt of AIOAIUL is a differential amplifier, It
compares voltoges at Ul pin 2 and pin 3 and
amplifies the difference, I 20V output goes
more positive, pin 2 goes more positive than pip 3,
resulting in o positive at the inverting nput, ‘This
causes the amplifler’s outpul to go pegitive,

A voliage amplifier in AIOAIUL amplifies the er-
ror signal from the Differentinl ‘Amplifier, A
negative nput from the differential amplifier
causes the output to go posttive,

A current limiler resistor AJOAIRG senses lond
currenl, As load current spproaches | A, the
vaoltage drop across R6 turns on the currem
limiter, causing a negative-going input 1o Ul's
voltage amplifier which decrenses the supply out-
put voltage gnd limits current to about 300 mA,

Driver A10AIQI is a voltage amplifier, A positive
fnput from UL's voltage amplilier canses the out-
put to go negative,

Serfes regulator A10QI aets as a varfable resistor,
It*s resistance varies inversely with collector cur-
rent, That Is, a negative voltage from its driver
deerenses collector enerent causing resistance to in-
crease, This drops more voltage across the
regulutor, decrensing output voliage,

Voltage divider AIOAIRTL and R12 samples out-
put voltage, With output at +20V, Ul pin 3 is at
about 42V,

Voliage divider AIOAIRB, RY and R0 compures
+ 20V supply agoinst — 20V supply,

AJOAIC! and AJOAIRI provide frequency com-
pensation to prevent the supply lram oscilluting,

NOTE

The ~ 20V supply should always be
adjusted first, The - 20V output is
the roference voitage for the + 20V
and -~11V supplies, If the -20V
oulput goes more negative, the
~ 11V oulput fcllows egnd the + 20V
output goes more posiiive,
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Service

Madel B410B/8411A

84108 20V AND ~ 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION (Cont'd)

~ 20V SUPPLY

The woltage reference section of  AJOAIU2
estnblishes a reference voltage for the — 20V supp-
ly. U2 pin 5 sumples the supply's outpul voliage,
Pin 4 is always nbout 7V mare positive than pin 5,
Current through pin 4 is negligible so pin 3 i5s m
nearly the same voltage as pin 4, The reference
voltage at pin 3 lollows any change in the supply's
output,

The differemtinl voltnge amplifier section of
ATOAIU2 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, resulung in o negative at the
non-inverting input, This causes the amplifier's
output to go negatve,

The current amplifter in AIOATU2 provides drive
to Driver AIGAIQ2, A negative fnpwt from the
differential:  amplifier  decrenses  the  currem
amplifier’s conduction which s also the conduc.
tion of AIOALQ2,

Resistor AIOAIRI6 senses load current. As Joad
current approaches 1200 mA, the voliage drop
across R16 turns on the current limiter in U2, caus-
ing n pegative-going fnput 1o U2's curremt
amplifier, This decreases fts conduction, which
will shut down the supply’s output voltage,

B-58

The conduction of driver A10AIQ2 varles directly
with U2's eurrent amplifler conduction, 1f condue-
tion of Q2 decrenses, base drive to serfes regulntor
A10Q2 decrenses,

Serles regulator A10Q2 acts ns a varjnble resistor
whose resistunce varies inversely with collector
current, That is, n decrease in base drive rom
AIGA1Q2 decrenses the regulator's collector cur-
rent, This causes the resistanee to increase drop-
ping more voltage across the regulator, and enus-
ing the output volinge to go less negative or in a
positive direction,

Shut down AJDAIQ3 and Q4 shuts down the
~20V supply when the 420V supply Is shorted,
Q4 is normally conducting, holding Q3 at cut off.
IT the +20V output goes to 2ero, Q4 shwts off,
causing Q3 to conduet, Q3 conducting presents a
positive-going signal at U2 pin 2, the inverting in-
put, U2's differentinl amplifier's output goes
negative which shuts down the —20V owput,
Becanse of the 7V difference between U2 pin 4 and
pin 5, the output shuts down 1o about -7V,

Voltage divider AJOAIR21, R22, and R23 samples
the output voltage, With the outpur at — 20V, U2
pin 215 at about =13V,

AIDAICR2 and CR3 develops base bius for
Al0A1Q2 und Q5.
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Parform ~20V and +20V Pawar Supply troublashooting

{Figure B:68) and thun continue halow!

Conneet DYM ta ALOATTPS, Indieation s
11V 10,5V,

YES

BA10B —11V POWER SUPPLY A10 AND A10A1, TROUBLESHOOTING

NO

Measure voltage st A10C3, Vollage Is .10V
+3V,

YES lNO

Troulleshool bridge rectifier
end A10CH,

Y

Measure voltage at AL0ATUS pin 8. Voltage Is
+7V 10,5V,

YES &NO

Troubleshool AI0ALUL +7V
supply,

2 Y

:

Measure vollsge dron acrom A10ALR26 and
calculate load currant, Load current s less then
1200 mA,

YES ‘NO

Troubleshoot 11V load and
AL0ALR2S, OT.

Y

Troubleshoot 11V supply uaing schematic and
cireult description,

Cannecl oacilloacope to AI0ALTP3, Ripple Is
Jess than 2,6 mVY p.p,

NOTE: Ripple on »20V supply checked ok in
step 2,

S

Measure ripple at A1003, Ripple is less than
lpﬁv p'p!

YES

3 Y

Connect DVM to AL0ALTP3, Vary line yoltage
£10% from 116 Vae or 230 Vae, Voltage st
ALQALTP3 varies less than £10 mV,

NOTE: -20V supply checked ok In step 3,

Power Supplies OK

Figure 8-61, 84108-410, A10AT =11V Power Supply Tronbleshooring

St

YES luo

Troubleshoot hridge rectifier
and A10C3,

Y

Troubleshoot Al0Q3, Al10A1QS5 and
ALOALUS for low gain,

NO

Troubleshoot A10Q3,
Al10A1Q5 and AI0ALUS for
low gain.

C et SR cama - n
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Model BHIOB/BATIA

8410B - 11V POWER SUPPLY A10 AND A10A1, GIRCUIT DESCRIPTION

The differentinl amphier in AIOATUI compares
voltage at U3 pin 2 and pin Y and amplities the difs
ference, 1 the =11V output goes more negative,
pin 3 goes more negative than pin 2, resulting in n
negative ot the nonkiverting input, This causes the
amplifier’s output 1o go pegative, A negative fnput
from the differentinl amplitier decreases the cur-
rent amplitier's conduction which is also the con-
duction of A10A1QS,

Current limiter resistor AIOATR26 senses lond
current. As load cugrent approuches 1200 mA, the
voltnge drop across R26 turns on the current
limiter causing a negative going input 1o U3's cu,-
rent amplifier, This decrenses 15 conducetion which
shuts down the supply's output voltage, The
— 11V supply will supply about 1200 mA 1o a short
clreuit.

Conduction of Driver AJOAIQS varles direetly
with U3's current nmplifier conduction, I cosidiie-
tion of A1GA1QS decrenses, base drive to serics
regulator AJ0Q3 decreases,

8-60

e A R A AR B b Y N s v s o et o

Serfes regulntor A 10Q) nets ns o varinble resistor
whose resistanee varies fhversely with eollector
cwrrent, That s, n decrense I base drive from
ATOAIQS decrenses the repulntor's collector cur-
rent,  This, o torn,  ducrenses  the  effective
resistance of the regulator and drops more voliage
across the regulntor, causing the output volinge 1o
go less negatfve,

A voltage divider composed of AJOAITRY and
R32 samples the ontput volinge, With output
=1V, Ud pin 3is at abour —~BY,

A vaoltage divider composed of AJOAIR2Y and
R0 sumples the =20V reference, With the =20V
supply operating normally, the voltage ai J3 pin 2
Is nbout —~8Y and equal to the voltage nt Ud pin 3.
The =11V output Follows any change in the =20V
output, and i the —20V output Is shorted, the
= 11V supply shuts down,

NOTE

It the ~11V outpul Is shoried the
+ 20V supplles are not affected,

e i
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P/O B410B~A10

P70 8410B~A1T0A1
ALBO} B41O0R~FL1,T1,
AND W8

S410B =11V Power Supply Schematie Diagram
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AUTO MODE

In the AUTO mode of aperation, the Automatie
Contral Assembly, A9, provides the timing and
logle necessary 1o keep the B41083  Network
Annlyzer phase Jocked and traeking with the RF
sweeper souree, When triggered, the Auramatfe
Cantrol Assembly starts the automatie relocking
cyele with the simultancously genernted control
slgnnls o5 follows:

1, BREAK LOCK - Simulates o lorge phose
error signil to the AE Senrch Assembly,

2.  SEARCH INITIALIZE - Sets the Search
Signal Generntor (P/7Q AB) 1o n repeatuble
starting point,

3, STOP SWEEP - Stops the sweeper uniil the
B+ ll?ll! Network Analyzer is phase Jocked and
stable, :

4, CONVERT . Control signal to the A/D
CONVERTER Assembly (A18) to ennble an
update of frequeney rapge selection,

When the FREQ RANGE (GHz) is In n manually
selected frequency range, the A9 Automatic Con-

tro} Asseimbly Is disabled by a high on the auto
disnble line,

VTO LIMIT TRIGGER

The output of U4 (TP7) becomes high (+10V)
when the VTO tuning voliage (XA9-1) becomes
greater than the VTO Trigger Threshold voltage

(TPI), This riggers the automatic reloeking eycle

I\rlui'n the B411A VTO renches its lrequency range
mit,

EXTERNAL TRIGGER
The base of Q4 Is held at 45V until the sweeper

either begin sweeping after n retrace, or the
sweeper switches ftsell through a sequential break

Servive

Model BHION/BATIA

8410B AUTOMATIC CONTROL A8, CIRCUIT DESCRIPTION

(changes Y1Q harmonies), When elther ol these
aceur, the sweeper draps the DC Jevel 1o OV, Q4 s
shut of and the voltage at TPB Fncs high (4 10V),
The change in voltage nt T8 triggers the Externil
Trigger Monostable (U2A), and a Tow (OV) pulse is
generated m TPY,

MONOSTABLE QPERATION

The Hold Allow, A/D Converter, und Loop In-
fiialize monostables, U2, U3A, and U3, are
connected Iy parnllel, and fired ot the same time by
ejther trigger sonree (U2A or U4), When FREQ
RANGE (GHz2) AIS) i In n selected fregquency
range, the low (OV) DC level at TP4 disnbles the
monostables (U2, UIA, U3,

HOLD ALLOW MONOSTABLE

When fired by elther trigger source, U3IA genernles
a high (+ 10V) pulse of typleally §5 msee b TIPS,
This pulse cnubrcs the STOP SWEED signal to be
generated,

AID CONVERT MONOSTABLE

When fired by either trigaer source, U213 generaies
a high {+10V) pulse of typlenlly 0,5 maee at TPI0,
This pulse enables the frequeney range selection to
be updated on the Frequency Ruange Assembly
(A 1Y),

LOOP INITIALIZE MONOSTABLE

When lired by either trigger source, U3 generates
a low (QV) pulse of typienlly 1,5 msec at TP6, This
pulse s used to generate the Break Lock and
Search Initinlize signnls,

LOCK DETECTION
When the 84013 Network Analyzer is not phase

Jacked, n high { =4V} DC level ai XAS-2 binses QI
on and drops the DC Jevel nt TP2 ta OV,

B-61

SWEEP DELAY

A low (OV) DC level nt TP2 eanses the outpuls of
ULA and U3 10 go hagh CFI0OV) The output of
UIA trns on Q2 to set the DC leve) of U136 1o
OV, When the BA10B Network Analyzer reguins
phase loek, the DC Jevel at TP2 becomes high
C+10V) and Q2 15 shut off, However the DC level
mt U6 remains Jow until €1 eharges up through
R17 and RIB, caustng the output of U1 to remain
high (++10V) for approximately 1.6 msee alter the
network annlyzer has retnined phase Jock,

STOP SWEEP

Only when hoth Inputs to UIC are high (+10V), Is
a 5TOP SWEEDP (4 10V) DC Jevel present at TP3,
This signal tirns on Q5, which effectively grounds
the STOP SWEEP line to the sweeper (117-7),

BREAK LOCK

The low (0V) DC level on TPG turns of T Q9, which
s on Q8 to give o typleally +1V Break Lock
slghi) 1o the AB Senrch Assembly,

SEARCH INITIALIZE

The Senrch Initinlize cireuit provides o signal tht
sends the search oselllator and B41IA VTO 1o &
repentable starting point, A low (OV) signal ut TP6
shuts of 1 Q10 which turns on Q7. The emitter of
Q7 goes positive and through CRL clamps the
Search Signal Generator (P70 AB) to a repeatable
starthhy point,

SEARCH RATE REDUCTION

A hgh (0V) signal on the gate of Q6 turns Q6 on to
switeh R34 snd CB in parallel with the search
signal From the AB Search Assembly, This RC net-
work slows the search rate for the two fowest and
the highest octave bands.,
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Model B41OI/R4LTA

84108 A/D CONVERTER A18 CIRGUIT DESCRIPTION

GENERAL DESCRIPTION

When enabled by the convert pulse from the A9
Automatic Control Assembly, the A8 A/ZD Con-
verter takes the analog FREQ REF INPUT and
converts §t 1o a binary outpit for use in the ALY
Fregueney Range Assembly, The ouiput s deters
mined by the setting of the AIS] FREQ RANGE
(GH2) swieh,

LOG A/D CONVERTER

The Log A/D Converter s composed of o chu'n of
comparators (U7, UB, Ull, Ul2) whose outyvals
go high (+12V) In succession as the FREQ REF
INPUT amp (J16) increnses, For example, with a
2.5V FREQ REF INPUT, the omtputs of UL and
U2 nre high (+12V) and the outputs of U7 and
UR are low (OV),

LATCHES

A high (+ 12V) Convert signal turns on QI, which
effectively grounds TP7 1o open the latches (US,
U6, U9, U10), With the latehes open, thelr outputs
correspond with their inputs, When the Convert
sfenal from A9 Automatic Contral  Assembly
becomes low (0V), Q1 shuts ofT and TP7 switches
to a high DC level (+)2V), This closes the lntches
and any change of Input has no effect on thefr out-
put,
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ENCODER

The encoder U3 and U4 converts logie from the
latehes to binary coded decimal Jogie, The output
of Ud §s n binary count {0 to 7) of the elght lowest
frequency ropges selected, and the output of U3 s
a binary count (8 10 13) of the six highest fregue;-
ey ranges selected, The Encoder §s disabled by o
low (OV) DC level a3 pin 5, This signal is present
when AJSI FREQ RANGE (GHz) Is In n selected
manonl frequency range,

MULTIPLEXER

In the AUTO mode of operation, the Multiplexer
(U1 and U2) sonverts the cetal output of the en-
coders to BCD, . ~rts the logle, and routes it 1o
the A9 Frequency Range Assembly, The inputs
from AIS) FREQ RANGE (GHz) are grounded
and have no effeet, When the frequency range §s
munvally selected, the inputs 1o the multiplexer
from the encoder are 0 Volts, and the inputs from
A1S) FREQ RANGE (GHz) control the muliiplex
output, in a mapually selected frequencey range, o
disable signal (HI) Is sent to the encoder and the AY

~ Automatie Control Assembly,

FREQUENCY RANGE SWITCH

The FREQ RANGE GHz switeh on the 54108
front punel conneets to the A/D Converter, AlS,
The switch position puts a logie level at the inputs
of Multiplexer Ul and U2, selecting the search
window size and loop gain compensation (in AlY)
for the selected Frequency Range,
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Service

Model 84)0B/841 1A

8410B FREQUENCY RANGE ASSEM =LY A18, CIRGUIT DESCRIPTION

GENERAL DESCRIPTION

The AI9 Frequency Range Assembly uses the in-
verted binary input from the AJB A/D Converter
to vary the VTO search signal amplitude and the
phase-lock loop gain, This compensates for the in-
creased lrequency response of the higher VTO har-
monics, A Search Rate Reduction signal s sent to
the A9 Automatic Control Assembly lor three fre-
quency ranges,

LEVEL SHIFTING

Ql through Q5 invert the binary logie fro'a the
Al8 A/D Converter to a standard form (A
becomes A), The 4 12V/0V (H1/1.0O) logic s also
shifted to n 0V/ - 13V (Hi/Lo) logle, For example,
a high (+12V) on the gate turns of the FET, and
the drain goes low (~ 13V}); a low V) on the gate
turns on the FET and the drain goes high (0V).

PECODER

Ul Is disabled by D for the first cight octave
bunds, and U2 Is disabled by D for t, next six
octave bands, “he output of the de oder 15 used to
switch in different resistor values to vary the

B-60

search signal amplitude and phose-lock loop gain
as the harmonic number of the 84J1A VTO s
increased,

SEARCH WINDOW SIZE

The search signal amplitude s reduced as the fre-
quency of the octave band selected |5 inereased,
This Is done by switching in progressively smaller
resistors in parallel to ground, A high (0V) signal
on the gate of n FET(Q6-Q19) indicates the resistor
selected (the metal case s tied to the gate),

LOOP GAIN COMPENSATION

Progressively larger resistors are switched in series
with the phase error signal to reduce phase-lock
loop gain as the 841 1A VTO harmonie number is
increased, Q31 is switched off on the three highest
octave bands for better isolation. Switching of the
Loop Gain Compensation circuit is the same as In
the Search Window Size cireuit.

SEARCH RATE REDUCTION
A high (0V) Search Rate Reduction signal (TPI) s

sent to the A9 Automatic Control Asembly on the
two fowest and the highest octave bands,

&2
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XAB,XA1B, AND XAID
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MANUAL CHANGES

NOTE MANUAL IDENTIFICATION
Manual change supplamants are revised as often as necessary to keep manuals as s ,
current and accurats as possible, Hewlatt-Packard recommends that you pen- Mods) N"mhfr’ £410B/8411A
adically requast the latest edition of this supplement. Frea coples are available from Dalo Printed: June/Aug. 1979
81l KP offices, When requesting coples, quote the manuat idantification informatian Parl Numbor; 08410-90521
from your supplement, ar the model numbser and print date fram the title paga of the
manual,
This supplement contains important information for correcting manual errors and for adapting the
manual to instruments containing improvements made after the printing of the manual,
Ta use this supplement, make all ERRATA corrections and all appropriate serial number related changes
indicated in the tables below,
p = NEWITEM
84108 B411A
Serial Prafx or Number Make Manus} Changes Sarial Prafix or Number Make Manual Changes
1902A01893.6 2004A 2
1902A01898
1902A01899 2346A 28 a
[902A1901 2417A 2,8,10
1902A01903.5 |
1902A0198Q thru
2005A Prefix
205 7A thru Serial
Number 2017402550 1,3
2017A02551 thru
2017A Prefix 1,34
2138A L3453
2310A L3456
2348A 1,3,4,5,67
2416A 1, 37,9
150IA 1, 37,9, 11
2513A L37,911,12
2539A L3719 1115 A
2541A lo 3'7» 9. !I'ls
P | 2634A L 379 11-16
25 JULY 1986 ﬁ HEWLETT
Sopages | YA packARD
Printed in L.S.A,

.




' HP B410C/8411A

08410-9052)
Service Note Serlal Number Desctiption
8410B-1 All Serals 84108 Auto-Frequency Made Interface Cable
8411A-1 Prefix 850 and below | Reducing YTO Feedthrough
8411A-2 All Serials Adjustment Procedures 1o ensure compatibility with broadband
applications,
Bd11A-3 Al} Serials Correct Part Numbers to use when replacing Sampler Asssemblies,
B4l1A4 All Serials B411A Hammenic Converter Sampler Diode Replacement Procedure,




HP B4]0C/B41IA 03:410-9052)

. ERRATA
Page 1.0, Figure 1-1;
Change the Source Cantrol cable description to;
' 8410B Option 820: BP Part Number 8120-2208 (For 8620C)
84108 Optlon 850: HP Part iNumber 08410-60}46 (For 8350A).
. Page 1-2, Table -I;

Change Mogniude Range of Test Channel as follows:
Test Chaunel: =100 —72 dBm from 0,11 10 12,4 GHz, —10 10 —68 dBm from 12.4 10 |3 GHz.
Change NOISE Specification as follows:
NOISE: Less than ~72 dBm equivalent input nolse 0,0} to 12,4 GH ~68 dBm 12,4 1o 18 GHz {Option 018),
Change Cable Supplied description as follows:
*For servicing plugsIns, a Service Cable is included, HP Part Number 08410-60067, For an 84108 Option 820,
Source Control Cable for use with the 8620C is supplied, HP Part Number 8120-2208. For an 8410B Option
850, a Source Control Cable for use with the 8350A is supplied, HP Part Number 08410-60146,"
Under GENERAL, change the Rolerance Channel IF specification to read:
2 volts peak-to-peak (Typical),
Change the Tes! Channel IF specificatfon tu read:
10 volts peak-to-peak or less, depending on signal level and test channel gain setiing (Typlcal),

Page -4, Wamning:
Change the first sentence of the WARNING as follows:
"If this instrument is to be energized through an autotmnsformer (for valtage reduction), make sure the
common lerminal is connected to neutral (grounded side of mains supply).”

Page -4, Paragraph 1.2):
Change paragraph 1-21 to, A detachable power cable, and servicing cable are supplied with the 8410B, For Options
£20 and 850, a Source Control Cable is also supplied. No accessories cre furnished with the 8411A."

Page |4, Parngraph 1-23;
Add the following, "This cable is supplied with the 8410B Option 820,”

Page 1-4, Following Paragraph 1-23:
Add the following:
1:23A. Saurce Control Cable for 8I50A

1-23B, A source control cable (HP Part Number 08:410-60146) provides the control lagic interconnection to
the 8350A Sweep Oscillator necestary for automatic multi-octave operation. This cable Is su pplied with the
84108 Option 850,

Page 4-8, Paragraph 4-15: ‘
Change TEST CHANNEL NOISE in 0,11 to 12.4 GHz range 10 72 dBm.
Change sentenres three and four of the test description as follows:
"Noise level of =72 dBm {5 42 dB lower than the ~ 30 dBm reference Jevel, Forty dB of gain is added in the
TEST CHANNEL GAIN control and —2 dB fram the zero reference line is indicated on the 84125 display
plug in towaling 42 dB,"

Page 49, Paragraph 4-15:
In step b, change "* ~5dB" to *~2 dB” and change * =75 dBm" 10 * - 72 dBm,"

Page 4-10, Parngraph 4-16;
. Under*Specifications Tested,” change Test Channel Dynamic Range for 0.1} 10 12,4 GHz 10" = 1010 =72 dBm.”
Under “Test Description,” in the fourth sentence change * =75 dBm" 10 *—72 dBm."

-
. - 3
. : . s . .




08410-90321 HP 8410C/8411A

ERRATA (Conl'd)

Page 411, Paragraph «-|6:
In step h, change 65 dB" 10 ¥62 dB," '

Page 4-13, Paragmph 4-17:
Inthe testsetup, ndd a 1048 attenuator between the Harmonic Frequency Converter "REF” part and the APC-7 10 .
Type-N adapter,
In step b, change ~18 dBm to —10 dBm.
In step e (1), change the sentence to read, (1) REF CHANNEL LEVEL meter should indicate in the OPERATE
range,”

Page 4-14, Paragraph 417
! In steps j, k, and |, change **— 18 dBm" 10" =10 dBm.”

Page 5-3, Table 5-2:
‘Under B410B, ndd A1IC4, Test channe] 275 kHz bandpass filter tuning, 0-470 pF, Figure 8-47, paragruph 5-16.
Change the mnge of A11CS 1o 0-470 pF,
Add the fotlowing component under 84108 heading:
AI3CB, 20 MHz oscillator frequency 0-39 pF, 841, 5-11,
Add the following component under the B411A heading:
AJCI7, IF amplitude, 0-27 pf, 8-26, 5-20,
Under 8410B, add A}9R 354, Sers On-Resistance beiween TP2 and TP5, Range Is efther 61.9 or 68.) ohms, Figure
B-67, Parngmph 5-18A.
Under 8411A, add ATRE; VTO high end, value must be maiched 1o A7RII; 80,2, 82,5, or 90,9 Ohms; B-32; 5-19,
Underg4llA, add ATRL; VTO high end, value must be matched with A7RE; 80,2, B2.5, or 90.9 Ohms: 8-32 5-19,

Page 5-5, Table 5-3;
Add the following components:
15 pf, 0160-478%CD 5
27 pf, 0160-4786 CD 7

Page 5-10, Paragraph 5-11;
In step ¢, change the second sentence to read ns follows:
If the frequency cannot be obtained, select a value of ALICB or A6C6 that gives the correct frequency,
In step c, add the following sentence;
The range of A13CB s 0-39 pF,

Page 5-17, Paragraph 5-16;
At step e, change the second and third sentence s follows:
*ifnot, selectthe value of ALIC$and ALLICS for maximum signal at 278 kHz, Typical range of values for AJICH
is 0-470 pF, A1ICS is not normally loaded but may have a range of 0-470 pF.

Page 5-19, Pamgraph 5-18;
Following paragraph 5-18, add parngraph 3-18A as follows:

5-18.A B410B/C FREQUENCY RANGE ASSEMBLY Al9

ADJUSTMENT: Select AI9R 54

DESCRIPTION: AI9RS54 is selected (6.9 or 68.1 chms only) for an “on-resisiance’ between TP2 and TPS of
72,9 to 93,9 ochms,

PROCEDURE:
1. Set front panel FREQ, RANGE switch to 612 GHz {8 on top),
2. Put 8410B-A19 on extender board and sest NORM/TEST switch o TEST,
), Connectohmeterbetween A9 TPS(positive lead). Resistance should be between 72,9and 93,9 ohms. If

not sefect AI9R 34 for resistance in range,

4, Set A9 NORM/TEST switch back 1o NORM and reassemble into instrument,




HP 84!0(1‘13411/\ 08410-90521

‘ ERRATA (Conl'd)

Page 5-22, Paragraph 5-19:
' Change the Just sentence of step fas follows:
"Adjust power supply and 8410B SWEEP STABILITY Control for 11,6 Vde = 0.0) Vdeat 8410B-A7TP6and adjust
B411A VTO Upper Limit (A6R16) for 160 MHz x | MHz, If'this frequency cannot be reached, select new values of
. ATRB and ATRI for a frequency within toleranice, Reaistors ATRE and A7R}1 must both be the same value and
selection is limited to the following two values' . | |

ATR8,A7R11 HP Part Number
1000 0699-2054
90,902 0699-0110

Page 5-23, Paragraph 5.20;
Insert the fellowing staps after step b

Wl Increase scope sensitivity uniil noise is observed between the IF signals {birdies},

h.2  Tum ASRS counterclockwise to decrease the amplitude of the IF signals until they just disappenr in the
noise,

h.3  Measure the dc bins voltages at the junction of ASR) and A5C}, and the junction of ASR2 and A5SC2, The
difference between these two voltages should be greater than 1,2YDC,

. b4 Ifthedifferenceislessthan 1,2 VDG, select ARCI7 from the list below to increase the valtage (IF amplitude):
0 pf-no part
15 pf - 0160-4789,CD §
27 pf - 0160-4786, CD 7

Page 5-35, Service Hints &
In the second paragraph, change part number 08410-6000 to part number 5060-0230,

Page 6-5, Table 6-3:
Delete the Al assembly,
Delete AIRIL through AIR26,
Change AlSI to HP Part Number 3100-3317 CD 5 SWITCH-ROTARY 1.562 STRUT CTR SPCG: |6,

Page 6-5, Table 6-3;
* Ifany ofthe following attenuator parts fai), replace the entire attenuator nssembly HP Part Mumber 08410-601 60,
08410-6014 Attenuator Assy, 0-9 dB
08410-601 5 Attenuator Assy, 0-60 dB
08410-6025 Cable Assy, Ampl. Vern. (IN)
08410-6026 Cable Assy, Atienuator
08410-6027 Cable Assy, Ampl, Yemn {QUT)
08410-6028 Cable Assy, Switch Cornéct

Ifany part fails in the Attenuator Assembly HP Part Number 08410-60160, see Change 31 for the list of replaceable
paris,




08410-9052) HP 8410C/8411A

ERRATA (Cant'd)

Page 6-6, Table 6.3; !
Change the AS assembly to HP P/N 08410-60175, CD 4, (Recommended Replacement) {See Change 12)
Chenge A4R15 to HP Part Number 0698-0082, Check Digit 7,

Page 6-7, Table 6-3;

Change ASLJ to HP F/N 9100-3315, CD 9, INDUCTOR RF-CH-MLD 820NH 5% ,)66DX.385 LG. {Recom-
mended Replacement)

Change ASQI, ASQ2 and A5Q3 to HP Part Number 1854-0404 CD 0 TRANSISTOR NPN Sl TO-I8
PD=360MW Mfr. Code 02037 Mfr. Part Number 229333, (Recommended Replacement),

Change ASR3 to HP Part Number 0757-0440, check digit 7 and change value 10 7500 Ohms.

Change the A6 Assembly description to read:
20,278 MHz OSCILLATOR ASSEMBLY, DOES NOT INCLUDE Y},

Change A6RI 1o HP P/N 07570278, CD 9, Qty $, 78K Ohms,

Change A6CR1, 2 10 HP P/N 1901-0539, CD 3, DIODE-SCHOTKY $M SIG,

Poge 6-8, Table 6-3:
Change A7Q8 to HP Part Number 1854-0404 CD 0 TRANSISTOR NPN SI TO-I8 PD=360MW Mfr. Code
02037 Mir, Part Number §59333, (Recommended Replacement),
Change ATRIB to HP Part Number 0757-0462, CD 3, Resistor 75K 1%.125W F TC w0 100,
Change A7R19 to HP Part Number 0757-0459, CD 8, Resfstor 56,2K 1% ,125W FTC=0 100,

Page 6-10, Table 6-3;
P Change A9U4 1o HP Part No, 1826-1221,
Change A9R19* to HP Part Number 0757-0442, CD 9, Resistor 10K 1%,125W F TCm 0=+ 100,
Change ASR20* to HP Past Number 0757-0438, CD 3, Resistor 5,11K 1%,125W F TC=0 = 100,
Change ASR21* to HP Part Number 0757-0446, CD 3, Resistor 15K 1% ,125W F TC=0+ 100,
Change A9U2 and A9U3 to HP Part Number 18201569, CD 9, IC MV CMOS MONOSTBL RETRIB/RESET
DUAL.
Delete A9XUL, A9XU2, A9XU3, and AIXU4 IC sockets,

Page 6-11, Table 6-3;
Change the AIO assembly to HP Part Number 08410-60169, CD 6 (Recommended Replacement ~ see Change
14 for details),

Page 6-12, Table 6-3:
Change Al0AIUI, AIOAIU2, and AI0OAIU3 10 HP Part Number 1826-0177, CD §, IC V RGLTR.ADJ-POS
2/37V TO-100 PKG (PREFERRED REPLACEMENT),
Add ALOFI, HP Part Number 2110-0332, FUSE 31 125V S1.0-BLO,
Add AlOMPI and AJOMP2, HP Part Number 1251-2313, FUSE SOCKET,
At AlICS, ndd an asterisk indicating a factory selected value, Change description to;
“Not normally loaded at the faciory,”

Page 6-14, Table 6-3;
Change the Al3 Assembly description to read:
20 MHz OSCILLATOR BOARD,
Add an asterisk (*) to A13C8 to Indicate that it {sa factory select part,
Change AL3RI 10 HP P/N 0757-0278, CD 9, Quy 2, 78K Ohms,
Change A13CRI, 2 1o HP P/N 1901-0539, CD 3, DIODE-SCHOTKY SM SIG.

Page 615, Table 6-3;
Change the AlS nssembly 1o HP Part Number 08410-60155, CD 0 (Recommended Replacement — see Change
13 for detalls).

Page 6-16, Table 6-3;
Change ALSR32* to HP Part Number 07570460, CD §, RESISTOR 619K 1%.]25W FTC=0=100,
Change AISR21* 1o HP P/N 0698-0084, CD 9, 2.15K Ohms.
Change ALSCRI, 2 to HP P/N 1901-0050, CD 3, DIODE-SWITCHING 80V 200MA 2NS DO-35,
Add the following note:
If AISCRI, 2 are replaced, AI5R21* (factory select resistor) may have 1o be changed also, The allowable
range for R2} is 562 Ohms 10 5.62K Ohms,
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HP 8410C/B4)1A | = 08410-9052)

ERRATA (Conl'd) g

Poge 6-17, Table 6-3; \ . .
Change AI6CB to HP Part Number 0160-3048, CD 2, CAPACITOR-FXD 4000 PF = 1% 100 VDC MICA.

Page 6-18, Table 6-3; ’ ! i
Delete A18XUJ through AI8XU)2 IC sockels,

Page 6-19, Table 6-3: _ .
Change AI9R15 to BP Part Number 0698-3433, CI 8, RESISTOR 28,7 1% 125 F TC»0 2100,
Change AISRLS to HP Part Number 757-0400, CD 9, RESISTOR 90.9 1% ,)25W F TCw(0 100,

Page 6-20, Table 5.3; : . L 1
Change AI9R45 to HP Part Number 07570275, CD 6, RESISTOR 113 [% )25 W FTC=0)00,
Change AISR50 to HP Part Number 0698-4096, RESISTOR 80,2 1% J25W F TC %0100, ‘
Chayige AISRS4* to HP Part Number 0737-0276, RESISTOR £).9 1% 125W ! TC=0:100 (FACTORY
SELECTED), ‘ ‘
Change AI9R59 10 HP Pan Number 0698-4037, RESISTOR 42.2 1%.125W FTC=0 2 100,
Change AI9R53 to HP Part Number 0698-3433, RESISTOR 28,7 1% ,125W F TC =02 Y00,
Delete A19XUI through AI9XUS3 IC sockets,

i

Page 6-21, Table 6-3; ' ,

Change Bl to HP Part Number 3160-0206, CD ], ‘ !
Change C3, C9, C19, C2), and C40 1o HP Part Number 0160-2437, !
Change C33 1o HP Part Number 0160018}, ‘
Change C47 to HP Part Number 0160-3043 Dual Capacitor 3000 PF, 250V, | per, Delete C48,
Change J1 Mut Hex (HP Part Number 5020-3258) to HP Part Number 08410-20065, C> 7, QTY 2,
. | ' ‘ a H :
Page 6-22, Table 6-3: C :

Add R6, HP Part Number 0757-0442, CD 9, RESISTOR 10K 1%,)25W F TC =0 100,
~ Add R7, HP Part Nymber,0757-0442 CD 9, RESISTOR 10K 1%.125W FTCw0x100,
"' Following S1, add SIMP), EP Part Number 08410-20065, CD 7, NUT, KNURLED HEX,

Following T1, add TIMPI thru TIMP4, HP Part Number 2510-0300, CI7 B, Screw 8-32 1,875 IN LONG,
- Change W12 ta HP Part Number 08410-60069,

Change W4 to'HP: Part Number 08410-60068, -

by

Page 623, Table 6-3;

Add the following parts under "Miscellaneous Parts” ; _ <
N8410-00079; CD; QTY I; LATCH, FIXED HOUSING, * !
08410-00080; CD: QTY 1; LATCH, MOVABLE HOUSING,

} : ‘

t

' Page 6-2J,'Fig‘ui‘c &1t

Add the follewing prior 16 item
02:;5, | o Pan e [ ay.  Descriplion
24 I 31600214 } ! | FanGrille
1 3060-0066 [ 9 | 4 Flat Washer
. 24200000, | s 4 | NUT-HEX-W/LKWR 6-32-TND
e o 109-IN-THK
2360-0205 - 3 4 | SCREW-MACH 6-32.75.IN-LG
{ ! PAN-HD-POZI
2190-0006 | 4 | WASHER'LK HLCLNO, 6,141
| IND |

', 1

Iy : 5 1
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08410-9052) HP BAIOC/8441A

ERRATA (Conl'd)

Page 6-27, Table 6-4
Delete all rebuilt sampler dssemblies for Al and A2,
Add under the description for AJQI through A3Q7 the following notztjon: “(Alternate part is HP Part Number
1854-0378, 2N5109, CD 7)"
Add the following part:
AJCI7T*, 0160-4789, CD 5, QTY |, CAPACITOR-FXD |5 pf 5% 100VDC CER 020,
Add the HP Pert Number to ths (nllowing Reference Designators;
AICR! and A2CRI - HP Part Number 0841160043, CD 6,
AICR2 and A2CR2 - HP Part Number 08411-60041, CD 4,
Add the following sentence o the Description of AICRI, AICR2, A2ZCRI, A2CR2:
Sece Service Note B41IA~4A for replacement fnstructions,

Page 6-30, Table 6-%:
Change A7QI and A7Q2 10, HP Part Number 1534-0048, CD 8 (Recommended Replacement).
Change ATR7 to HP Part Number 0757-0418, CD 9, Resistor 619 1%, ,125W F TC=0:x 100,
Change ATR9 to HP Part Number 0698-0024, CD 7, Resistor 2,)6K 1% .5W F TC=0=100,
Char.g= ATRI2 to HP Part Number 0698-0024, CD 7, Resistor 2.16K ,5W F TC=0=100,
Change ATRE and ATR 11 1o a factory selected value by adding an asterisk (*) to the reference designator,
Add a note prior 1o A7R8 us follows:

' NOTE
Tha resisiors sejected lor A7R8 and A7R11 mus! be the eame vaiue,

F

Page 6:31, Table 6-4;
Change W1 1o HP Part Number 0841160045 and add to the description:
*Includes cable rdapter, HP Part Numbcr 08411-20047 for replacement on instniments prior to Serial Number
93401196,

Page 6-35, Figure 6-5;

Change item 27 to HP Part Number 08411.60045 and add to the description:

“Includes cable adapter, HP Part Number 08411-20047 for rtplncerncm an [nstruments prior to Serial Number
934.01096,

Add Reference Designation 29 BP Pant Number 9170-0874 CD 3 CORE SHIELDING.BEAD (INSULATED),
Factory Selectec.

Add Reference Derignation 30 HP Part Numbcr 08411-20042 CD | FOAM.

Add Reference Designation 31, HP Part Numler 7120-7721, CD 9, Label, LD,, B411A,

Add Reference Designation 32, HP Part Number 9170-0016, CORE SHIELDING.BEAD (not insulated}, Factory
Selected.

All schematic diograms in Section 8:
In the notes on all schematic dingrams, change reference 10 general notes irom Figure 8-10 to Figure 812,

Page 8-35, Figure 8-27; .
Add AICI7* between TP (the juhction of QI emitter nnd R12 and R13) and ground,
Add to the notations under AJQ! through A3Q7 the following: “or 1854-0378,"

Page B-37, Figure 8.30;
On the 841)-A4 Schematic Dingrnm chnngc the value of A4R14% 10 75,

Pugc 8-39, Figure 8-33.
On the 8411A-A7 Schematic Diagram, add an asterisk (*) 10 ATRB and A7R1!,
. On the B4 A-A7 Schematic Dingram change A7Q! and A7Q2 10 HP Part Number 1854-0048,
- On the 8411A-AT Schematic Djagram chenge the value of ATR7 10 619 Ohms,
- On the B411A-A7 Schematic Disgram change the values of ATRY and A7R12 to 2610 Ohms.




HP B410C/8411.5 ' 03410-9052)

ERRATA (Cont'd)

Page B-43, Figure 8-39:
Change the value of AI6C8 10 B30Q pF,

Service Sheeld

Page 8-41, Figure 8-36:
Delete "{SEE NOTE 2)" next to Al2Q6 and AJ4Q7.
Add *fBE NOTE 2)" next 1o A12Q7 and A14Q7,
Add ths following note:
4, A1ZCR5 AND AI2CR6. AI4CR5 AND AIMCR6 ARE A MATCHED PAIR, REPLACE IN PAIRS, SEE
TABLE OF REPLACEABLE PARTS,
Add "{SEH NOTE 4)" Next to AIZCRS, A12CR6, AIACRS and AJ4CRS.

Servica Sheet §

Page B-43, Figure £-39;
Delete J17 REF connector,
Page B-47, Figure 8-45; ,
Under she "AGC Monitar” portfaa of the schematic, change the value of R32 to 619K and add an asterisk.

Bervice Sheel 6

Page 8-45, Figure 8-42; :
Add an asterick (*) to A 3CB,

Servics Sheat 8

Page 8-49, Figure 5-47;
Add an asterisk 1o C4,

Page 8-49, Figure §8-48:
Delete J16 TEST AMPL conneclar. ‘
Change J5 TEST PHASE connector to J15 and delete reference 1o OPT GO5,
Add a capacitor in parallel with C4 with the notaticp *C5% (See Note 2).”
Add Note 2 at the bottom of the pages
»C5 is not nopmnlly loaded at the factory,”

Page 8-51, Figure 8-51:
Change A4R15 to 464 Ohms,
Chpnge the gain notation above O3 to *10dB (X%2),"

Service Shuel 10
|
Page 8-53, Figure 8-54:
Change A5Q}, A5Q2 and A5Q3J 10 HP Part No, 1854-0404,
Change ASR3 10 7500 Ohms, '

Servics Sheal 11 |

Poge 855, Figure 8-57; :
Change R6 SWEEP STABILITY potentiometer to AIR27,
Change AIR27 wiper connection fram + 10V side of potentiomeler to thc XAT pin 7 si le, (This is the recom.
mended connection,) :
Change A7Q8 to HP Pant No, 1854-0404.
Change ATRIB 1o 75K.




08410-90321 HP 8410C/B411A

ERRATA (Canl'd) .

Service Sheal 13
Page 8-6), Figure 8-62:
Add AJOF1 FUSE, 3 A SLO-BLO, in the line from the orange wire connection (Transformer T) secondary 15 VAC
winding) to the junction point of AIOCRS and AIOCR6,
Change C47 1o C47A,
Change C48 to C47B,

Page 8-63, Figure B-64;
Change ASRI19* 10 10K,
Change A9R2[* 10 511K,
Change A9421* 10 15K,

Service Sheal 14

Poge 8-63, Figure B-64:
Change C4J (located nt the Jower left side of the schematic) to C41,

CHANGE 1

Page 6-13, Table 6-3;
Chanpe A12C10 to HP Part No, 0140-0221 CD 5 CAPACITOR-FXD 220PF 1% 300 VDC MICA.
Change AJ2L1 to BP Part No, 9140-0477 CD2 INDUCTOR RF-CH-MLD 270NH 1% ,105 DX ,26LG,

Page 6-15, Table 6-3; .
Change Al4C10 to HP Part NO, 0140-0220 CD 4 CAPACITOR-FXD 200PF = 1% 300 VDC MICA.
Change Al4LI to HP Part No, 9140-0477 CD 2 INDUCTOR RF-CH-MLD 270NH 1% ,105DX .261.G,

Page 8-41, Figure 8-36:
Change value of AI2C10 to 220 pF,
Change value of AI4CI0 to 200 pF,
Change value of AI2L1 and AI4LI 10 270 nH,

CHANGE 2

Page 6-27, Table 6-4;
Add AJRI4 and AJR15 HP Part No, 0698-4037 CD 0 RESISTOR 46,4 1% ,125W F TCw = 100,

Page 8-35, Figure 8-27: '
Add AJRI4 46,4 ohms in series with A3Z4 and test point AJTP7,
Add AR5 46,4 chms in series with A3Z5 and rest point A3TP7,

CHANGE 3

Page 5-15, Parngraph 5-15;
Change voltage level in the DESCRIPTION and step d 10 10,0 Vde.

Page 6-5, Table 6-%: |
Change AIR28 to HP Part No, 0698-3161 CD 9 RESISTOR 38,3K 1%.,125W F TC= = 100 My, Code 00746 Mfr.
Part No. CRBI4, ; '

Gervice Sheet 11 ! ‘ .

~ Page 8+55, Figure 8-57;
10 Change vglpc of AIR28 10 38K,




HP B410C/8411A

CHANGE 4

Page 6-8, Table 6-):
Change A6Q2 1o HP Part Number 1854-0882, Check Digit 8,

Page 6-14, Tahle 6-3:
Change AJ13Q4 to HP Part Number 1854-0882, Check Digit 8,

Page 8-43, Figure 8-42;
Change the HP Part Number for A13Q4 10 1854-0882,

Page B-53, Figore 8-54;
Change the HP Part Number for A6Q2 1o 1854-0882,

CHANGE b

Page 6-8, Table 6-3;
Change A6Y 1 to HP Part Number 0410-1392,

Page 6-19, Table 6-3;
Change A19Q6 through A19Q34 10 HP Part Number 1855.0420,

Page 6-23, Table 6.5;

084)0-9052|

Add as the last emry to "MISCELLANEOUS PARTS™:HP Pari Number 08410-20057, CD 7, HEAT SINK

SUPPORT BRACKET,

I




08410-90521 BP 8410C/B41 1A

CHANGE § .

This change incorporates mather baards within the fixed and movable castings 1o replace actual wiring harnesses that

interconnect the boards and carry signals and power to and from the buards mounted in the castings, Basically, this ,
change does not modify the funcifons of the circuits but moves some of the chassis-mounted companents onto the two

new mother boards,

Page 6-20, Table 6-3;
Afterthe description of A20, ndd the following note: To improve solation between Testand Reference channelsin
an HP 8409 sytem, order HP 8410 Retrofit Kit, having HP Part Number 08410-60157, CD 2,
Add o Mother Doard 1o the Fixed Housing as lollows:

Refgrence |HP Part N Descrintion
DesyantorfHyasber U]
Crd 06416-60137 1 | HOTHERBOARD, FIXED HOUSING

A20CL 0160-0116
A2lC2 0180-011s
#2003 0160-4828
A20C4 0160-4831
A20CE 01604838
A20CH 0160-4831
AziC? 0160-4831
n20C8 016G-4371
Ae0CY 1160-0116
A20CL0 0160-116
AelLl P140-0114
‘A0L2 9140-0144
r20L3 9i40-0114
HeiLld 9140-0t144
AZOLS 7140-0114
A2iLé 9140-0414
R2OXALL | 1261-2035
R20XALZ [ 1261-203E
AZOXALT | 1251-203E
naBXals  {1261-203E
FeOXALE | 1255-R03E
R20XRL6  [12EL-2036

4 | CAPACITOR=FXD &,8UF+10% JSVDC TA
CAPACITOR-FXD 6,8UF+10% 35YDC v

& | CAPACITOR-FYD A700PF +10% t00 ubC £EF
CHPACITOR=FXD A700PF +10% 100 \13C CEP
CAPACITOR=FXD &700FF $10% 100 W CES
CAPACITOR-FXD A700PF +10% L0C MBT CER
CAPACITOR-FYD 3700PF +10% L3 viC CES
CAPACITOR-FXC $700PF 10X 100 VIC CER
CAPACITOR-FXD 6.BUF 210% Z50RC TA
CAPACITOR-FXD &,3UF +10% 35UDL T+
INDUCTOR RF-CH-HLD 10UH 10% .iseD 3255
ENDUCTOR RF-CH-MLD LOUM 10% . LesD . 336L
INDUCTOR RF=CH-KLD LOUH 10X ,12cD | 3260
INDUCTOF RF-CH-MLD LOUR 10% .ined ZS6L
INDUCTOR RF-CH-NLD LUK 10% . feeh 35S0
INDUCTOR FF-CH-MLD LOUK 10X .fecd | 3%5L
6 | CONHECTOR-PC EDGE 15-CONT/PCH 2-F(riE
CONNECTOR-PC EDGE 1S-CONT/ROU 2-FLuS
CONNECTGR-PC EDGE L5-CONT/FOM Z-2(u€
COKMECTCR-PC EDGE 1E-CONT/ROW Z-RCut
CONMECTOR-PC ERGZ 15-CONT/O0U Z-8ChE
CONNECTOR-PC EDCE LE~CONT/ROM Z-Prut

gD g0 O e g Te g Be gy e v f G G U] D G v e OO
o .
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HP 8410C/8411A

. CHANGE 8 {Conl'd)

Add Moather Board to the Movable Housing as follows:

Reference |WP Part | C|Qu]  Descriotion

' esianator|tiyeber i}
Rel 103410~60138 1 [HOTHERBOARD, HQVAELE HCUSING
A2LClL 0160-2159 1 [ CAPACITOR~FXD ZOPF #5% 300VDC MICh
AeLC2 0160-4031 5 [ CAPACITOR-FXD 4700PF #i0% 100VEC CES
RELLS 0i00~2200 I | CAPACITOR-FXD 43FF +5¥% 300VDC K10

RaiCh | 0160-4334
A2ILE | 0160483
MZIC6 | 0160-483)
A1CT | 040-0477
A21C8 | 0160-4831
A2iLL [ 9140-0098
SUL2 91400114
ARILS | 9140-0114
A2IL4 191400114
p2ALE | 91400114
AL [9100-2230
ARIRL | 0767-0442

ARIRZ | 0767-0442
. A21XAd | 1261-2035

AZLYAS | 1Z61-2035
A21Xp6 | 12E1-2035
A21XA7  [1251-2036
A21XeE | 1251-202€
AZXAT  |1261-2035

a0 B0 0 WD 0T b B r e L) Gl O Gl G Gd O G B O

—

N -

CAPACITOR-FXD 4700PF +10% 100VDC CE
CAPACITO?-FAD 4700PF 214X 100VDC CEP
CAPACITOR-FAD 4700PF +10% £04v0C CEF
CAPACITOR-FXD 400FF #1% T00VDL HICH
CAPACITOR-FXD 4700PF #10% 100U CEF
INDUCTUR RF-CH-MLD 2,2UN 10%

INDUCTOR RF-CH-MLD LOUH L0% . {&&p
INDUCTOR RF-CH-HLD L0UH 10X . Lieéd
INDUCTOR RF-CH-MLD 10UH L0% ,LbéD
INDUCTOR RF-CH=NLD f0UH 10% .lésD
INDUCTOR RF-CH-MLD {S0NH 3% ,baD

IEEL
.3BSL
. 38EL
+3BEL
.365L

RESISTOR 10M 1¥ ,425W F TC=0+104

RESISTOR 10F §X ,1250 F TCasidd

CONNECTOR-PC EDGE $5-CONT/RGW 2~ROM3
CONHECTOR-PC EDGE LE-CONT/RCM 2-RONMS
CORNECTQR-PC EDGE t5-CONT/ROW 2-FOUS
CONNECTOR~PC EDGE 15~-CONT/RQW £-FONS
COMKECTOR-PC EDGE 1S-CONT/ROQW 2-PCHE
CCKNECTOR-PC EDGE 15-CONT/ROW Z-r(ni$

Page 6-21, Table 6-3:
Delele the following components:

C4, C6, C8, €10, C12, C14, C16, C18, C20, C22, C32 through C38, and C40,

Page 6-22, Table 6-3:
Delete the following components:

L1 through L12, R6, R7, and XA« through XA6,

Page 6-23, Table 6-3;
Delete the following components:

XAT7 through XA9 and XAil through XAl6,
Change Fixed Connector Cover from HP Part Number 08410-00059 to 08410-00076, CD 8.
Change Movable Connector Cover from HP Part Number 08410-0011 to 08410-00077, CD 9,
Add under Miscellaneous Parts the following HP Part Numbers:

08410-20063; CD 5; QT 1; CASTING, FIXED

08410-20064; CD 6; QT 1; CASTING, MOVABLE

0360-0042; CD 4 QT 2; TERMINAL-SLDR LUG PL-MTG FOR-#6-SCR
0624-00°7; CD 5; QT 116; SCREW-TPG 4-40,312-IN-LG PAN-HD-POZ!

’ 2190-C017; CD % QT 8; WASHER-LK HLCL NO, 8 ,168-IN-ID
. 2190-0124; CD &; QT 9: WASHER-LK INTL T NO. 10,195-IN-1D
2360-0331; CD 6, QT 4; SCREW-MACH 6-32.25-IN-LG PAN.HD-POZ!

2510-0103: CD % QT 8; SCREW-MACH §-32,375-IN-LG PAN-HD-POZI
2510-0048; CD 1; QT 2; SCREW-MACH 8-32 ,438-IN-LG 82 DEG

0B410.5052)
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08410-9052|

14

CHANGE 6 (Canl'd)

Page 8-4}, Figure 8-36:
Change XA1210 A20XAI12 in two places.
Change NAl4 1o A20XA14 in two places,

Page 8-43, Figure 8.39:
Change XA!6to A20XAI6 in four places.

Dage 845, Figure B-42:
Change L7 to A20L4,
- Change CI¢ to A20C6,
Change LB 1o A20L3,
Change CIB 1o A20C5,
Change XAl3 10 A20XAI3 in two places,

Page 8-47, Figure 8-45;
Change XAlS 10 A20XA1S in 1o places.

Page B-49, Figure §-48;
Change C37 10 A20C9,
Change C38 to A20C10
Change XAl 1o A20XAL) in two places,

Page 8-51, Figure 8-5);
Change XA4 10 A21XA4 in 1wo places.

Page 8-53, Figure 8-54:
Change C20 to A21C4,
Chrnge C2210 A2ICS,
Change C33 10 A21CI,
Change C34 10 A2LICS,
Change L1210 A2ILI,
Change {A5 1o A2IXAS in five plares,
Change XA6 i A21XAG6 in two places,

. Page 8-55, Figure 8-ST;

Change C32 10 A2ICT
Change L1l to A2IL6
Change XA7 10 A2IXA7 in five places,
Change XAB 10 A21XA8 in four places,

Page 8-59, Figure 8-60;

Change C 10 A2IC2,

Change C610 A20C7,

Change CB 1o A20C4,

Change Cl0'to A2ICS,

Change C12 10 A20CH,

Change Cl4 10 A20C°3, i
Change L) to LA2IL2, )
Change L2 to LAZ0LS,

Change L3 to LA2OL2,

Change L4 to A2ILS,

Change L5 to A20L3,

Charge L6 1o A20L1,

HP 84]0C/841 1A




HEP B4)0C/8411A 08410-90521

‘ CHANGE 6 (Conl'd)

Page B-63, Figure 8-6:4:
Change C40 1o A2ICS,
Change R6 to A2IRI,
Change R7 tn A2IR2,
. Change XA9 1o A2IXA9 in two places,

Page 5-69, Figure 8.69;
Change C40 1o A2ICB,
Change R6 10 AIRI,
Change R7 10 A2IR2.
Change XA9 to AXIXA9,
Change XA7-1510 A2IXA7-15,
Change XA8-14 10 A21XAS-14,
Change XAB-6 to A21XAB-6,
Change XAB-1 to A2IXAS-!
Change XA7-10t0 A21XA7-10,
Change XAT7-110 A21)°A7-I.
Change XAS5-1 10 A21XAS-1,
Change XA7-13 to A21XAT-13,
Add ndditionnl pages after Page 8-69 containing Figures 8-70 through 873 (CHANGE 6) supplied in this

document.
CHANGE 7
o Page 6-22, Table 6-3; .
Add W17, KP Part Number 8120-0052 CD 6 COAXIAL CABLE,

Add WITMP), HP Part Number 0360-0053, GROUND LUG,
Add W18, HP Part Number 8120-0052, CD 6, COAXIAL CABLE,
Add WIBMPI, HP Part Number 0360-0053, CD 7, GROUND LUG.,

Poge 8-41, Figure 8-36: »
Add “WI8" on coaxia! cable line between J7 und A20 XA 14 pin 13,
Add “WI17" on coaxial cable line between J8 and A20XA12 pin 13.

CHANGE 8

Page 5-2, Table 5-1:
Under 8311A, add A7R23, VTO upper frequency limit, Figure 8-32, Paragraph 5-19,

Page 5.3, Table 5-2:
Under 8411A, ndd A7R24, VTO frequency limit, Range of vaiues = 100 to 2, 610 ohms, Figure 8-32, Parograph
519,

Page 5-22, Parngraph 5-19;
At the end of step f, add the following:
*Ifthe range of A6R16 is not sufficient, set A6R16 1o the kighest frequency, then adjust ATR23 for 155 MHz, If
this frequency still cannot be obtained, select the value of ATR24 in the range of 10010 2, 610 ohms,"

Page 6-30, Table 6-4;
* Add ATR23, HP Part Number 2100-1986, CD 9, Resistor-TRIMMER 1K 10% IT,
. P Add ATR24% HP Part Number 07570401, Resistor 10002, 1% ,05W (Factory Selected Value),
Delete A722,




08410-90521 HP 8:41J0C/8411A

CHANGE 8 (Conl'd) .

Page 8-19, Figure 8-32t
Change the drawing for A7 to the one contained in this change sheel, '

Page 8-19, Figure B-33:
Delete A722 and ndd in {ts place two resistors in series, ATR23, variable 1000 ochm on left side, and ATR24®, fixed
100 olim on right side (connected to base of Q).

CHANGE 8

Page 6-18, Table 6-):
Change A19 ;0 HP Part Number 08410-60156, CD |,

Page 6-20, Table 8.3;
Change A19S! to BP Part Number 3101-2419, CD 8, SWITCH-SL DPDT SUBMIN ,5A 125 VAC I'C,

Page 8-57/8-68, Figure B-68;
In the upper lef-hand comer of the schemalic, change Al9 Frequency Range Assembly to HP Part Number
08410-60156,

CHANGE 10

Page 6-29, Table 6-4;
Change A5 to HF Part Number 08411-60049, CD 2,
Change ASCJ, and ASCS through ASCI210 HP Part Number 0160-4832, CD 4, CAPACITOR-FXD.0) UF =+ 10% i
100YRC CER. ..
Change ASCI13 to HP Part Number 0121-0459, CD !, CAPACITOR-Y TRMR-CER 8-50 PF 350V PC-MTG,

Page 8-37, Figure 8-29;
Replace the B411-A5 Parts Location disgram with the one supplied in th;s ciange sheet.

Page 8-37, Figure 8-30;
In the upper lefi-hand comer of the A5 schematic, change AS Test Preamplifier Assembly to HP Part Number
08411-60049,

CHANGE 11

Page 6-5, Table 6.3
Add AIA] HP Part Number 08410-60160, CD 7, Attenuator assembly: includes A2 and A3 attenuator assemblies,
and the associated cables and brackets,
Change the A2 Cable Assembly, Amplitude Vemier (out) with HP ®art Number 08410-6027 10 HP Part Number
08410-60167, CD 4,
Add A2A] HP Part Number 08410-60161, CD 8, board assembly 0-9 dB attenuator,
Change AZR| & R4 to HP Part Number 0699-1555, CD 3, Resistor 238.4 ,1% ,05W F TC=0= |0,
Change A2R2, R3, RS, R6 10 HP Part Number 0699-1560, CL 0, Resistor 2,.209K ,1% ,05W F TC=0= 0.
Change AZR7, R10 1o HP Part Number 0699-1554, CD 2, Resistor 116,1 ,1% ,05W F TC=02 10,
Change A2R8, R9, R11, R12 to HP Part Number 0699-1562, CD 2, Resistor 4,362K ,1% ,05W F TC=0+ 0.
Change A2R13 to HP Part Number 06991553, CD 1, Resistor 57,69 1% ,05W F TC=02= 0,
Change A2R14, R15 to HP Part Number 0699-1563, CD 3, Resistor 8,695K .1% .05W F TC =0=10,
Change A251 to HP Part Number 3100-1953,CD 1.
Change A3 assembly 1o HP Part Number 08410-60164, CD |, '
Add A3AL HP Part Number 08410-60162, CD 9, Bd Assy 0-60 dB attenuator,
Add HP Part Number 08410-60168, CD 5, Cable Assembly, Switch Connecl,
Add HP Past Number 08410-60166, CD 3, Cable Assembly, Attenuator,
Change A3C1 1o HP Part Number 01604801, CD 7, CAPACITOR-FXD 100pf = 5% 100VDC CER.

16
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GHANGE 11 {Canl'd)

Page 6-3, Tahle 6-3;
Change AJLI 1o HP Part Number 9140-098), CD 3, COIL 2000 uH 5% Q= 55,
Change A3R1, R7, R13 to HP Part Number 0699-156}, CD ), Resistor 2.475K ,)% ,05W F TC=0x2 |0,
Change AJR2, 3, R8, R9, R14, RIS 1o HP Part Number 0699-1557, CD 5, Resistor 61),1 ,1% ,05W F TC=0 = |0,
Change AJR4, RIO. R16 10 HP Part Number 0699-1558, CD 6, Resistar 711,5.,1% ,05\W F TC=0=10,
Change AJRS, R6, R\, 12 TW\7, RIB 1o HP Part Number 06991559, CD 6. Resistor 96,5 .1% ,05W F
TC=0:10,
Change AJRI9 1o HP Pant Number 0699-1556, CD 4, Res $tor 500,1% ,05W F TC=0= 10,
Change A351 to HP Part Number 3100-1953, CD ),

Page 6-22, Table 6-3;
Add MPI BP Pant Number 08410-0014, CD |, front mounting bracket,
Add MP2 BP Part Number 08410-00082, CD 6, rear mounting bracket,
Change W5 1o HP Part Number 08410-60165, CD 2,
Delete W10 Cable Assembly, Atienuator,

Page #-70;
Add Figures 8-74 and 8-75 (CHANGE 1) supplied in this Change Supplement,

CHANGE 12

Page 6-6, Table 6-3:
Change the A5 assembly to HP P/N 08410-60175, CD 4, (Recommended Replacement) .
Change AJC4 10 HP P/N 0160-2930, CD 9,
Change AJCS5, C7, C8B, C9, Cl4, C15 1o HP P/N 0150-0093,CD 0,

Page 6-7, Table 6-3;
Delete ASCR9 and CRIO,
Change ASLY to HP P/N 9100-3315, CD 9, INDUCTQOR RF-CH-MLD B2ONH 5% ,166DX.385LG. (Recom-
mended Replacement)
Change ASQI & Q2 to HP P/N 1854-0475, CD 5, QTY 2, TRANSISTOR DUAL NPN SI TO-18 PD=750MW,
Change ASR3* and R6* to HP P/N 0757.0442, CD 9, RESISTOR 10K 1%.125W F TC=0 = 100,

Page 8-53
Replace the A5 Pants Location Diagram with the one supplied in this document.
Replace the A5 Schematic Diogram Emitter Fallowers Q1 and Q2 with the partial diagrams supplied in this
document

CHANGE 13

Page 6-15, Tabls 6.3:
Change the ALS nssembly to HP Part Number 08410-60155, CD 0 {Recommended Replacement),

Page 6-16, Table 6-%:
Add AI5R39, HP Part Nuniber 0598-0084, CD 9, Resistor 2,15K 1% ,125W F TC =0 =100,

Page B-47, Figure 8-44:
Replace the AL5 Parts Location Diagram with the one supplied in this document,

Page 8-47, Figure 8-45:
Change the schematic, Figure 8-45, as shown in the partial Figure 8-45, supplied in this document.
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08410-90521 HP F4I0C/841 1A

CHANGE 14 .

Page 6-}1, Table 6-3;
Change the AlQ nssembly to P Pars Number 08410-60169, CD 6 (Recommended Replacement), ,
Delete AI0A] (HP Part Number 08410-6050) and all parts for Whie A1 Al assembly on Page 6-1) and Page 6.12,
Replace the A0 and AIQA! parts list with the one provided below:

Ref, Desly,  HP Part No,

£3

=

2
-

Dascriplion

Cl2 0180-2603 5 2 CAPACITOR-FXD 7200UF 4 75-10% 50VDC AL
cl 0180-2292 8 | CAPACITOR-FXD 3900UF +75-10% 50VIDC AL
Cd.7 0180-281) 7 4 CAPACITOR.-FXD IOUF +20% 35VDC TA
C8 0180-2697 7 l CAPACITOR-FXD IGUF +10% 25VDC TA
C9 0180-2663 5 ! CAPACITOR-FXD IUF =10% 50VDC TA o
Clo-ll 0180-0089 7 2 CAPACITOR-FXD 10UF +50-10% 150VDC AL
CRI-8 1901-0026 3 B DIODE-PWR RECT 200V 750MA DO-29
Fl 2110-0332 8 l FUSE JA 125V NTD .25X,27
Ql-2 1854-0477 7 2 TRANSISTOR NPN 2N2222A S TO-I8 PD 500MW
Q3-6 1853-0281 9 4 TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW
RI-2 0698-1447 4 2 RESISTOR 422 1%,125W F TC=02 100
R3 0698-3437 2 } RESISTOR 133 1%,125W F TC=0+ 100
P Rd-5 0698-740} B 2 RESISTOR 1,71K,1%,)25W F TC=0= 100
R6 0757-0280 3 I RESISTOR {K 1%.125W F TC=02 100
R7-8 2100-3502 9 2 RESISTOR-TRMR 200 10% C TOP-ADJ 17TRN
R$ 0698-3415 0 ! RESISTOR 38,3 1%.125W F TC=0:x 100 )
R10-1) 07570428 3 2 RESISTOR 511K 1% ,125W F TC=0=100
Ri2 0698-0085 0 | RESISTOR 2.61K 1% ,125W F TC=0 =00
RI3-15 0698-3155 I 3 RESISTOR 4,64K 1% ,125W F TC= 0 100 . .
TPI-3 12510600 0 3 CONNECTOR-SGL CONT P/N 1,14-MM-BSC-52.5Q
Ul 1826-0423 4 ! ICY RGLTR-ADJ-FOS 1,2/37V TO-3 PKG
U2-3 1826-0523 3 2 IC YV RGLTR-AD?! NEG 1.2/37V TO-3 PKG
Ud-5 1826-1288 I 2 ICY RGLTR-Y-REF-FXD 2.462/2.538V TQ-46

Page B-57/8-58;
Delete the circuit description for the A10 power supply.

Pnge B-59, Figure 4-59;
Replace the parts location diageam with the one supplied in this document,

Page B-59/8-6}, Figure 8-60 and Figure 8-62:
Replace the Al0 and AJOA! +20V, ~20V, and ~ 11V power supply schematics with the ones supplied in 1his
document,



HP 8410C/B411A 0841090521

CHANGE 16

Page 6-20, Tabie 6-);
Add the following:
A22, 08410-60171, CD 0, QTY |, BOARD ASSEMBLY-MOTHERBGARD, 28480, 08410-6017),

A22Cl, 0160-0939,CD 4 QTY |, CAPACITOR-FXD 430PF i 5% JOOVDC MICA, 28480, 0160-0939,
A22CRI, 1901-0050, CD 3, QTY |, DIODE-SWITCHING 80V 200MA INS DQ-15, 02237, FDH 6308,
A22]1, 1251-5905, CD 8, QTY |, CONN-POST TYPE ,100-PIN-SPCG 24-CONT, 03206, 65611124,

A22]2, 1251:0251,CD 7, QTY |, CONNECTOR 26-PIN F CIRC STANDARD, 04486, M53102A28-125.
A23, J4, 15, 1251-1626, CD 5, QTY 3, CONNECTOR-PC EDGE | 2.CONT/ROW 2-ROWS, 28480, 12511626,
A22L), 9100-2249, CD 6, QTY §, COIL-MLD 150 NH 10% Q34 ,095DX.25LG-NOM, 28480, 9}00-2249,
A2IMPI, 0380-0066, CD 4, QTY 4, SPACER-RVT-ON ,25-IN-LG ,152.IN\ID, 041461,

Page 6-2}, Table 6-3;
Delete C46,

Page 6-22, Table 6-2;
Delete L13

Page 6-23, Table 6-3;
Delzre XAL7, XALB, XA19,
Under Miscellaneous Parts, add the following:
08410-00083, CD 7, QTY | DECK.
08410-60172, CD |, QTY |, CABLE ASSEMBLY SEARCH SIG, {GREY).
08410-60173, CD 2, WIRING HRNS: SI1G,
08410-60174, CD 3, CABLE ASSEMBLY (WHITE),

Poge B-65, Figure B-66;
Change nll references to XAIB to A22XAIS,
Change all references to XAI9 to A22XAI9

b

Page 8-68, Figure 8.68;
Change all references to XA1B to A22XAI8,
Change all references to XAl9 10 A22XA19
Change Cd6 10 A22CI,
Change L13to A22LI,

Pog» B-69/8-70, Figure 8-69;
" Change the upper left cormer of the schematicas shown in P/0 Figure 8-69, Signa Wiring Diagram (CHANGE 13)
supplied in this document,
Add the Figure 8-76, A22 Assembly Parts Location (CHANGE 13) supplied in this document,




08410-5052 HP B410C/841A

CHANGE 16

Page 6-21, Tahle 63
Add C49 HP Part No, 0160-5093, 0,33 pF capacitor, 250V
Add R8 HP Part No, 0689:1055, IM resistor ,.5W, 250V '

Page B-61, Figure 8-62
Add R8 and C49 as shown below:
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Figure 8-70. 8410C-A20 Parts Location (CHANGE 6)
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MANUAL CHANGES

menual.

p = NEW ITEM

NOTE

Manual change supplements are revised s oflen as necessary lo keep manuls as
cutrent and accurale as possible. Hewlel-Packard recommends 1ha! you pen-
odically request 1ha Jatest edition of this supplemanl. Free copies sre available from
3ll HP nftices. When requeshing coples, quate the manunl identificalion information
from your supplement, of the model humber and print date fram the tile page of the

84100

MANUAL {DENTIFICATION

Modal Rumber: 8430B/8411A
Dale Printad: June/Aug. 1979
Part Number; 08410-9052}

B41IA

This supplement contains important information for correcting manual errars and for adapting the
manual 1o instruments contajning improvements made after she printing of the manun),

To use this supplement, moke all ERRATA corrections and all appropriate serin) number related changes
indicated in the tables below,

Serlal Prefix or Number

Make Manual Changes

Serlal Prefix or Number

Make Manual Changes

1902A0189).6

1902A01898

1902A01 84949

1902A 190

1502 401903.5

1902401980 thru
2005A Prefin

2004A 2
23467 ' 2,8
M1TA 2.8,10

201 7A thru Serin)

. Number 2017A02550 1 1,3
2017A02551 thru
2007A Prefis 1A
21)BA L34S
2310A L4356
2348A 1,3, 4,567
214 16A I 37,9
g 2501A 139 1)
; 2513A 1, 3-1,9, 10,12
2539A L3915
2541A L3915
P | 26344 1, 3-7,9,11-)6 ]
15 OCTOBER 1986 :6 HEWLETT
() Pyl

. !

i

" Primedin USA.




08410-905.2) !

HP BAIOC/BA1 1A

Service Nola |  Serial Number Descriplion
8410B- All Serinls B4101 Auto-Frequency Made Interface Cable
Bal1A- Prefix 853 and below | Reducing VTO Feedthrough
B411A-2 All Serinls Adjustmeni Procedures 1o ensure compalibility with broadband
upplications,
B411A-3 All Serinls Correct Part Numbers to use when replacing Sampler Asssemblies,
BdJ 1A All Serials B4) 1A Harmonic Converter Sampler Diode Replacement Mrocedure,




HP BHCC/BH A 08410:9052)

ERRATA

]
. Page 1.0, Figure 1+);

Change \he Source Contral cable description 1o
84108 Option 820; HP Part Number 8120-2208 (For 8620C)
4101 Option B50: HP Part Number 08410-60)46 (For B350A),

Page 1.2, Table 1+);
Change Magnitude Range of Test Channel as follows:
Test Channel: =010 =72dBm from 0.1 10 124 GHz: =10 10 =68 dBm from 12.4 10 15 GH».
Change NOISE Specification as follows;
NOISE: Less than =72 dBns equivalen inpus noise 0.1 1o 12,4 GHa: ~ 68 dBm 1 2.4 10 18 GHz (Oplion O18).
Change Cable Supplied description as follows:
"For servicing plug-ins, o Service Cable is included, HI* Part Number (84)0-60067, For sn B410B Opiion 820, n
Source Control Cable for use with the 8620C is supplied, HI? Part Number 81 20-2208, For on 841013 Option
850, # Source Control Cable for use with the B3S0A Is supplied, HP Part Number 08410.60146."
Under GENERAL, change the Relerence Channel IF specificnlion so read:
2 volis penkro-penk (Typical),
Change the Tast Chennel IF specification 1o read:
10 valis peaksto-peak or less, depending on signn) level and 1est channel gain sening (Typical),

Page )+4, Woming
Change the first septence of the WARNING a» follows:
"I thi. insirument is 1o be energized through an autoiransformer (for vollage reduction), make sure the
common termingl is connected 1o peuiral (grounded side of mains supply).”

Page 1-4, Paragraph )21
Change paragroph 1-2) 1o, " A detachable power eable, and servicing cable are supplied with vhe B4HOB. For Option
. 820 and 850, a Source Comirol Cable )s also supplivd. No accessories are furnished with the 84))A."

Poge )-4. Paragraph 1-23:
Add the following, »This cable is supplicd with the B410B Opvion 620,

Page 14, Following Paragraph 1-23;
Add the following:
1-23A.  Soutce Conlrol Cable for B350A

1-23B. A source control cable (HP Part Number 08410-60146) provides the comrol Jogic interconnection to
the BI50A Sweep Oscillator necessary fur nutomatic multi-octave operation. This cable is supplied with the
84108 Opiian B50,

Page 4-8, Paragraph 4:15;
Change TEST CHANNEL NOISE in 0.11 10 12,4 GHz range to <72 dBm,
Change sentences three and four of the test description ns fo)lows:
"Noise level of =72 dBm is 42 dB lower than the = 30 dBm reference level, Forty dB of gain is ndded in the
TEST CHANNEL GAIN control and — 2 dB from the zero reference line is indicated on the B4)2A display
plug in totaling 42 dB,"

Page 4.9, Paragraph 4-15:
In step h, change "= 5dB" 10" ~ 2 dB" and change ¥~ 75 dBm" 10 * —~ 72 dBm.”

Page 4-10, Paragraph 4-16;
Under"Specificalions Tested,” change Test Channe} Dynamic Range for 0.1110 12,4 GHz 10" — 1010 ~ 72dBm."”
Under “Test Description,” fn the fourth sentence change ¥ =75 dBm* 10" =72 dBm.”




08410:9052) HP BAIOC/EA A

ERRATA (Conl'd)

Page 411, Paragraph 4:16:
In siep h, change P65 4B 10”62 ¢l."

Page A:13, Paragraph A+) 7
Inthe lest selup, add n JO4B astenunior between lhe Harmonic Frequency Converter *REF port and the APC 710
Type-N ndapier,
In step b, change ~ 18 dBm to ~ )10 dBm,
In step e ), change the sentence 1o read, *()) REF CHANNEL LEVEL meter should indicate in the OPERATE
range,”

Page 414, Paragraph 4-)7:
In steps J. k, and |, change * = 18 dBm" 10" = 10 dBm.”

Page 5-3, Table 5.2
Under 84)08, add AJICH, Test channel 278 kHz bandpass filter wning. 0-470 pF, Figure 847, paragraph 3-10.
Chenge the ronge of AICS 10 0-470 pF.
Add the following component upder B410B heading:
A13CB, 20 MHz oscillator frequency 0-34 pF, B-4), 5-11.
Add the following companens under the BA11A heading:
AJC)7, IF amplisude, 0-27 pf, 8:26, 5-20,
Under 84108, add AJ9R 54, Seis On-Resisiance between TP2 and TPS, Range is either 60.9 or 68.) alyms, Figure
B-67, Paragroph 5-18A,
Under B41)A, add ATRE: VTO high end, value must be matched to ATR}1; 80,2, B2.5. or 90.9 Ohms: 8-32; 519,
Under B411A, sdd ATR1); VTO high end. value must be matched with ATRE; 50,2, 82,5, or 90.9 Ohimb; 5-32; 519, o

Page 5.5, Table 5.3
Add the following companents:
15 pf. 0160-4789 CD §
27 pf, 01604786 CD 7

Page 5-10, Paragraph 5-11
In s1ep ¢, change the second sentence to rend as fo)lows:
I the frequency cannot be oblained, select 8 value of AJ3CB or AGC6 that gives the correct frequency,
In step ¢, add the following sentence;
The range of AJXCB i5 039 pF,

Page 5-17, Paragraph 5-16;
Al step ¢, change the second and third sentence as fo)lows:
“ifnol, selec the value of ANICS nnd AJIYCS for maximuni signal a1 278 kHz, Typical range of values for A)ICH
is 0-470 pF, A1IC5 is not normally Joaded but may have a range of 0-470 pF,

Page 5-19, Paragraph 5-18;
Following paragraph 5:18, add puragraph 5-18A as follows:

5-18,A B4I0OB/C FREQUENCY RANGE ASSEMBLY Al9

ADJUSTMENT: Select AJ9R 54

DESCRIPTION: AI9R54 is selecied (61,9 or 68,) ohms only) for un “on-resistance” between TP2 and TRS of
12,910 93,9 ohms,

PROCEDURE:
I, Set fromt punel FREQ. RANGE swiich to 6-12 GHz (8 on 10p).
2. Put 84]0B-A19 on extender board and sest NORM/TEST switch to TEST,
3. Conneciohmeterbetween A19 TP5 (posilive Jead), Resisiance should be between 72,9 and 93.9ahms. If .

nol select AI9R54 for resistance in range,

4. Set A9 NORM/TEST switch back 1o NORM and reasserable into instrument,




' HP B410C/B41)A - 084109052}

. ERRATA (Conl'd)

Page 5:22, Paragraph 5-19:
Change the last sentence of step Fas follows:
"Adjust power supply and 8410B SWEEP STABILITY Contro) for 1,6 Vde = 0,0 Vde 1 B410B-A 7T P6and adjusy
B411A VTO Upper Limit tA6RI6) for 160 MHz 2 ) MMz, IMthis frequency cannot ke reached, select new values of
ATRE and AR} far a frequency within tolerance. Resistors A7RR and ATR)) must both be the same value and
seleciion is limited 1o 1he following two values:

ATRB,A7R11 HP Part Number
10002 0699-205+
90,90 0699-0110

Page 5-23, Parapraph 5-20:
Insert the following steps afier step h:

) Increase scope sensitivity until noise Is observed between the )F signals thirdies).

h2  Turn ASR5 counterclockwise to decrense the amplitude of the IF signals until they fust disappear in the
noise,

h.3  Measure the dc bias voltages at the junciion of ASRI and ASCI, and the Junction of ASR2 and ASC2, The
difference between these iwo voltages should be greater than 1,2VDC,

. hd  Ifthedifferenceislessthan 1.2 VDC, select ARC)7 from the Jist below 1o incrcnscllhc voluge (IF amplitude):
0pf-no pur
15 pf- 0)60-4789, CI) 5
27 pf- 0160-4786, CN 7

Page 5-35, Service Hins 5;
In the second paragraph, change pant number 08410-6000 1o part number 5060-0230,

Page 6-5, Table 6-3:
Delete the Al assembly,
Delete AIR! through AIR26,
Change AIS) 1o HP Part Number 3100-3317 CD 5 SWITCH.ROTARY 1,562 STRUT CTR SPCG: 16,

Page 6-5, Table 6.3;
Ifany of the following atienuator parts fail, replace the entire altenuator assembly HP Part Number 08410-601 60,
08410-6014 Attenuntor Assy, 0.9 dB
08410-6015 Anenuator Assy, 0-60 dB
084)0-6025 Cable Assy, Ampl. Yern. {IN)
08410-6026 Cable Assy, Atienuator
08410-6027 Cable Assy, Ampl, Vem (OUT)
08410-6028 Cable Assy, Switch Cannect

Ifany part fails in the Attenuator Assembly HP Part Number 084)0-60160, see Change 11 for the list of replaceable
parts,
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- 08410.90521 HP BALOC/B4IA

ERRATA (Cont'd) '
Page 6-6, Table 6.3: .
Change the A5 assembly to HP P/N 0841060173, CD 4. {Recommended Replacement) {See Change 12)
- Change A4R15 to HP Pant Number 0698-0082, Check Digit 7.

Page 6-7, Table 6-3;

Change ASL3 10 HP P/N 9100-3315, CD 9, INDUCTOR RF-CH-MLD B20NH 5% J66DX, 385 LG, (Recom-
mended Replacement)

Change ASQ), A5Q2 and ASQ3 10 HP Part Number 1854.0404 CD 0 TRANSISTOR NPN 58I TO-I18
PDw=360MW Mir, Code 02037 Mir, Part Number 229333, (Recommended Replacement).

Change ASR3 10 BP Part Number 0757.0440, check digit 7 and change value 1o 7500 Ohms,

Change the A6 Assembly description 1o read:
20,278 MHz OSCILLATOR ASSEMBLY, DOES NOT INCLUDE Y},

Change A6R} 10 HP P/N 0757.0278, CD 9, Qiy I, L7BK Ohms,

Change AG6CR), 210 HP P/N 190).0539, CD 3, DIODE-SCHOTKY SM SIG.

Page 6-8, Table 6-3;
Change A7Q8 10 HP Part Number }854-0404 CD 0 TRANSISTOR NPN 5} TO-18 PD=360MW Mfr. Code
02037 Mfr, Part Number 559333, (Recommended Replacement),
- Change ATRI8 10 HP Pari Number 0757:0462, CD 3, Resistor 75K 1% ,125W F TC =02 00,
Change ATRI9 1o HP Pant Number 0757-0459, CD B, Resistor 56,2K 1% ,125W F TC=0 = 100,

Page 6-10, Table 6-3;
P Change A9U4 1o HP Pant No, 1826-1221,
Change ASR19* 10 HP Part Number 0757.0442, CD 9, Resistor 10K 1%,125W F TC=0z= 100,
Change A9R20* 1o HP Part Number 0757-0438, CD 3, Resistor 501K 1% ,125W F TC=0= 100,
Change A9R21* 10 HP Part Number 0757.0446, CD 3, Resistor 15K, 1%.125W F TC=0= 100,
-2 Change A9U2 and A9U3 10 HP Pant Number 1820-)569, CD 9, IC MV CMOS MONOSTBL RETRIB/RESET

- DUAL, ‘
Delete AOXUIL AGXU2, A9XU3, and A9XU4 IC sockets.

Page 6-1), Table 6-3;
Change the Al assembly 1o HP Part Number 08410-60169, CD 6 {Recommended Replacement — see Change

[4 for detalls).

Page 6-12, Table 6.3;
Change AIOAIUL, AJOAIU2, and AIOAIU3 1o HP Part Number 1826-0177, CD 5, IC V RGLTR-ADJ-POS
2/37V TO-100 PKG (PREFERRED REPLACEMENT).
Add AJOF1, HP Part Number 2)10-0332, FUSE 31 125V SLO-BLO,
Add AJOMP! and AJOMP2, HP Pant Number 1251.2313, FUSE SOCKET,
At A1ICS, add an asterisk indicating a factory selected value, Change description 10
"Not narmally Joaded ot the factory.”

Page 6-14, Table 6-3;
" ‘ Change the A3 Assembly description to read:
20 MHz OSCILLATOR BOARD.
Add an asterisk (*) to A1 3C8 to indicate that it is & factory select pan,
Change AI3R) 10 HP P/N 07570278, CD 9, Qiy 2, 1,78K Ohms,
Change AI3CR), 2 10 HP P/N 1901-0539, CD 3, DIODE-SCHOTKY SM SIG,

Page 6-15, Table 6-3:
Change the ALS assembly to HP Part Number 08410-60155, CD 0 (Recommended Replacement - see Change

13 for detalls).
Page 6-i6, Table 6-3; ’
Change AI5R32* to HP Part Number 0757-0460, CD ), RESISTOR 6).9K 1% .125W F TC=0= |09,
Change A15R21* 1o HP P/N 0698-0084, CD 9, 2.15K Ohms.
Change A15CRI, 2 1o HP P/N 1901-0050, CD 3, DIODE-SWITCHING 80V 200MA 2N5 DO.35, .

Add the following note;
If AISCRI, 2 are replaced, A1SR21* (factory select resistor) may have 1o be changed also, The allowable

range for R2) is 562 Ohms 10 5.62¥. Ohms,




HP B410C/8H)A 08410-9052)

ERRATA (Cont'd)

Page 617, Table 6-3;
Clhnnge AJ6CE 10 HP Part Number 0160-3048, CD 2, CAPACITORFXD BOOO PF = 1% 100 VDC MICA.

Page 6-18, Table 6.3
Delete AVBXUI through A1BXUI2 IC sockets.

Page 6-19, Table 6-3;
Change AI9R}15 10 HP Part Number 0698-2433, CD B, RESISTOR 28,7 1% ,J25 F TC=0 = 100,
Change AI9R19 to HP Part Number 0757.0400, CD 9, RESISTOR 90,9 1% ,)25W F TCw=0= 100,

Page 6-20, Table 6.3
Change AIFRA6 10 BP Pan Number 0757.0275, CD 6, RESISTOR 113 1%.)25 W F TC =02 100,
| Change AI9R50 10 HP Part Number 0698-4096, RESISTOR 80,2 1% ,)25W F TC= Gz )00,
Change AJ9R54® 1o HP Part Number 0757-0276, RES'STOR 61,9 1% ,)25W F TC=0= 100 (FACTORY
SELLCTED),
Change AJ9R59 10 HP Part Number 06984037, RESISTOR 42,2 1% .)25W F TC=0 = 100,
Change AI9R53 1o HP Pant Number 0698-3433, RESISTOR 28,7 1%,]25W F TC =02 100,
Delere AJIXUI through A19XUJ IC sockets,

Page 6-21, Table 6.3
~ Change Bl 1o HP Part Number 3160-0206, CD I,
 Change C3, C9, C19, C2|, and C40 1o HP Part Number 0160-22437,
Change C33 10 HP Part Number 0160-018},
Change C47 to HP Part Number 0160-3043 Dual Capacitor 5000 PF, 250V, | per, Delete C48,
Change J} Nut Hex (HP Part Number 5020-3258) to HP Part Number 084)0-20065, CD 7, QTY 2.

Page 6-22, Table 6-3;
Add R6, HP Pan Number 0757.0442, CD 9, RESISTOR JOK 1%,125W F TC=0:2 100,
Add R?, HP Part Number 0757.0442 CD 9, RESISTOR JOK 1™.)25W F TC=0 = 100,
Following 51, ndd SIMP), HP Part Number 08410-20065, CD 7. NUT, KNURLED HEX.
Fallowing T), add TIMP) thru TIMP4, HP Pant Number 2510:0300, CD B, Screw 8:32 1,875 IN LONG.
Change W12 1o HP Part Number 08410-60069.
Change W4 to HP Part Number 084)0-60068,

Page 6.23, Table 6-;
Add the following parts under ""Miscellancous Paris™;
08410-00079: CD; QTY 1;: LATCH, FIXED HOUSING,
084)0-00080;, CD; QTY ); LATCH, MOVABLE HOUSING,

Page 6-24, Figure 6-};
Add the following prior 10 ftem 3

Ref, HP Parl
Deslg. Number cp aty. - Duscription

2A 3160.0214 I l Foan Grille
3060-0066 9 4 Flat Washer
2420-0001 5 4 NUT-HEX-W/LKWR 6-32-TND

| J09IN-THK
21600205 - 3 4 SCREW-MACH 6-32 ,75-IN-LG
o PAN-HD-POZI
2190-0006 I 4 WASHER-LK HLCL NO, 6,141-
IN-ID ‘




08410:90521 HIP B4I0C/B4) 1A

ERRATA (Conl'd)

Page 6.27, Table 6-4;
Delete nl) rebuilt sompler assemblies for Al and A2,
Add under the description for A3Q! through A3Q7 the following notation: "(Alternate part i5 HP Pan Number
1854-0378, 2N5I09, CD )",
Add the following part;
A3CI7*, 0160-4789, CD 5, QTY 1, CAPACITOR-FXD 15 pf = 5% 100VDC CER 02 30,
Add the HP Part Number 10 the following Reference Designalors:
AICRI and A2ZCRI » HP Pan Number 0841160043, CD 6,
AICR2 ond A2CR2 » HP Part Number 08411-6004}, CD 4,
Add the following sentence to the Description of AICRI, AICR, AJCRI, AJCRY:
See Service Note 8411 A-4A for replacement instructions,

Page 6-30, Table 6.4
Change ATQ! and A7Q2 10 HP Part Number 1B54-0048, CD B (Recommended Replacement).
Change ATR7 1o HP Pant Number 0757:048, CD 9, Resistar 619 1%, ,125W F TC=02 100,
Change ATR9 1o HP Part Number 0698-0024, CD 7, Resistor L16K 1% .5W F TC=0x 100,
Change ATR}2 1o HP Pent Number 0698.0024, CD 7, Resistor 216K .5W F TC=02)00,
Change ATR8 and A7%]1 10 8 faclory selecied value by adding an asterisk (*) 10 the reference designator,
Add a note prior to A7RE a5 follows:

NOTE
The rosistors selecled for ATRB and ATR11 must he ihe same value,

Page 6-31, Table 6-4:
Change W1 10 HP Port Number 08411.60045 and add 10 the description:
"Includes cable pdapter, HP Part Number 084} 1.20047 for replacement on instruments prior to Seria) Number
934.01096,"

Page 6-35, Figure 6-5;

Change item 27 1o HP Part Number 0841).60045 ond add to the description:

*Includes cable ndapter, HP Part Number 08411-20047 “or replacement on instruments prior to Serinl Number
93401096,

Add Reference Designation 29 HP Part Number 9170-0874 €D 3 CORE SHIFLDING-BEAD (INSULATED).
Factory Sclected,

Add Reference Designation 30 HP Part Number 084))-20042 CD | FOAM.

Add Reference Designation 31, HP Part Number 7120-7721, CD 9, Label, 1.D., B411A,

Add Reference Désignation 32, HP Part Number 9170-0016, CORE SHIELDING-BEAD (not insulaled), Factory
Selected,

All schematic diagrams in Section 8;
In the notes on all schematic diograms, change reference to general notes from Figure 8+10 10 Figure 8-12,

Page 8.5, Figure 8.27; :
Add AICI7* between TP (the function of Q) emitter and R12 and R13) and ground.
Add 1o the notations under AJQI through AQ7 the following: *or 1854-0378."

Page B-37, Figure 8-30:
On the B411-A4 Schematic Diagram change the value of A4R14* 10 75,

Page 8-39, Figur » 8-33;
On the 8411A-AT Schematic Diagram, add ap asterisk (*) 10 ATRB and ATRI1L
On the 8411A-A7 Schematic Diagram change A7Q1 and A7Q2 o HP fant Number 1854-0048,
On the B41)A-A7 Schematic Diagram change the value of ATR7 to 619 Ohins,
On the B411A-A7 Schematic Diagram change the values of ATR9 and ATR12 10 2610 Ohms.,




HP B4)10C/84)1A 08410:9052)

ERRATA (Cant'd)

Page B+43, Figure 839
Change the value of A16CB 1o 8000 pF.

Service Sheal 4

Page 841, Figure 8-36:
Delete *(SEE NOTE 2)" next to A12Q6 and AI4Q7.
Add "(SEE NOTE 2)" next 1o A12Q7 and AJ4Q7,
Add the following noie:
4, AIZCRS AND AI2CR6, AMCRS AND AI4CRO ARE A MATCHED PAIR, REPLACE IN PAILS. SEE
TABLE OF REPLACEABLE PARTS,
Add "(SEE NOTE 4)"" Next 1o ALXCRS, AIXCR6, AIMCRS and AJACRS,

Service Sheel b

Page B-43 Figure 8-19:
De've 117 REF connector.,

Page B-47, Figure 8-45
Under the "AGC Monitor” poruon of the schematic, change the value of R32 1o 61.9K and add on asterish,

Service Sheel §

Page 8-45, Figure B-4.2:
Add an asterick {*} 10 A13CB.

Service Sheel 8

Page §-49. Figure B-47; !
Add an asterisk 1o C4.

Page B:49, Fipure B-45:
Delete J16 TEST AMPL connector,
Change )5 TEST PHASE connector to }15 and delete reference 10 OPT 005,
Add a capacitor in paralle] with C4 with the notntion "C5* (Sec Note 2}
Add Note 2 at the bottom of the page:
»C5 Is not normally Jonded a1 the factory,”

Page B-51, Figure 8-5):
Change A4R}5 to 464 Ohms,
Change the gain notation above O3 10 *10dB (XX2)."

Service Sheel 10

Page 8-53, Figure 8-54;
Change A5QI1, A5Q2 and A5QJ 10 HP Pant No, 1854-0404,
Chunge A5R3 1o 7500 Ohms.

Service Sheet 11

Page B-55, Figure B-57;
Change R6 SWEEP STABILITY patentiomeier to AIR27,
Change AIR27 wiper connection from + 20V side of potentiometer to the XA7 pin 7 side. (This is the recom-
mended connection.)
Change A7QB to HP Part No, )854.0404, 9
Change ATR)8 to 75K,
Change A7R19 to 56,2K.



08+410-3052} HP 8410C/8411A

ERRATA (Cont'd)

Service Sheal 13 .

Page 8-6), Figure 8:62;
Add AIOFI FUSE, 3 A SLO-BLO, in the Jine from the orange wire connection {Transformer T sccandary | € VAC
winding) to the junction pains of ALOCRS and AJOCRS,
Change C47 10 C47A,
Change C48 10 C47B,

Page B-63, Figure 8-64:
Change A9R19% 10 10K,
Chonge AIR2I® 10 531K,
Change A9421% 10 15K.

Service Sheel 14

Page 8-63, Figure B-64:
Change C43 (located a1 the lower left side of the schematic) 1o C4).

CHANGE 1
Page 613, Table 6-3;

Change A12CI0 to BP Pant No, 0140-0221 CD 5§ CAPACITOR-FXD 220PF = 1% 300 VDC MICA,
Change A12LI to HP Part No, 9140-0477 CD2 INDUCTOR RF-CH-MLD 270NH 1%,105 DX .26LG,

Page 6-!5, Table 6-3;
Change A)4C10 10 BP Part NO, 0140-0220 CD 4 CAPACITOR-FXD 200PF = 1% 300 VDC MICA, .
Change Al4LI tu HP Part No. 9140-0477 CD 2 INDUCTOR RF-CH-MLD 270NH 1%,105DX 261G,

Page §-4), Figure 8-16:
Change value of A12C10 10 220 pF,
Change value of AJ4CI0 1o 200 pF,
Change value of Aj2L) and Al4L) 10 270 nH,

CHANGE 2

Page 6-27, Table 6-4:
Add AJR14 and AR5 HP Part No, 0698-4037 CD 0 RESISTOR 46,4 1% ,)25W F TCw = 100,

Page B-35, Figure 8-27:
Add A3R!4 46,4 chms in series with A3Z4 and test poimt A3TP7,
Add A3R15 46,4 ohms in series with A?Z5 and test point A3TP?,

CHANGE 3

Page 5:15, Paragraph 5-15;
Change voltage level in the DESCRIPTION and step d 1o 10,0 Vdc,

Page 6-5, Table 6-3;

Change AIR28 to HP Part No, 0698-316) CD 9 RESISTOR 38.3K 19%.125W F TC= x 100 Mr, Code 00746 Mfr,
Part No, CRB|4,

Bervice Sheel 11 .

Page B-55, Figure B-57;
Change value of AIR28 10 38,3K,




HP B410C/84)1A

CHANGE 4

Page 6-8, Table 6.}
Change A6Q2 10 HP Part Number 1854.0882, Check Digi1 8.

Page 6-)4, Table 6-3;
Change A13Q4 10 HP Part Number 18540882, Check Digit 5,

Page B+43, Figure 8-42;
Chunge the HI* Pant Number for A1)Q4 1o 1554.0882,

Pope B-53, Figure 8-54;
Change the HP Part Number for A6Q2 10 1854.0882.

CHANGE &

Page 6-B, Table 6-3:
Change A6Y) 1o HP Part Number 0410-)392.

Pag¢ 019, Table 6-3;

Ghange A19Q6 through A19Q34 10 HP Part Number 1855-0420,

Foge 6-23, Table 6-3;

0841019052

Add as the Jast entry 10 "MISCELLANEQUS PARTS™:HP Part Number 08410-20057, CD 7, HEAT SINK

. SUPPORT BRACKET,
i

{=

1



08410.9052)

CHANGE 6

HP B4H0C/RATIA

This change incorporates mother bonrds within ihe fixed and movable caslings lo replnce netual wiring harnesses that
imerconnect the boards and carry signals snd power 1o and from the boards maounted in the castings. Basically, this
change does not modify the funciions of the cireuits but moves same of the chassis-mounted components oo the pwo
new mother boards.

Page 6-20, Tah)e 6-3:
Aler the description of A20, add the following note: To imprave isolation between Test and Reference channelsin
an HP 8409 sytem, order BP B410 Rewrafit Kit, having HP Part Number 08410-60157,CD .

Add a Mother Board 1o Ihe Fised Housing s follows:

Refergnce [MP Fart ClaL]  Uescription

Desdanytor|Noeber R

A2t 0B41C-60437 | 8 {1 |HOTHERBOARD, FIXED HOUSING

CHA 03EG-t1ge 1|4 | CAPACIYOR-FXD &,8UF+10% JEVDE Th

AELlE D1BO=G1te ) CAPAZITOR-FXD &,BUF$10X 35YDC Th

s G160-4E72 36 [CAPACITOR-FOD 4700PF +10% 106 UBC CEP
hz0e 4 Gi60-4E71 3 CAEACITOR-FYL A700PF +10% 100 UDC CEF
helst Dlef-4E72 3 CAPRCITOF=FYD &7200FF 310% $00 VDC CE
h2tie DisG-4531 S CAPACITOR-FXD A70CPF +10% 100 VD~ CE?
AZLCY 0160-4672 3 CAPACITOR-FYD 4700PF +10% 100 VDL CEP
hetle bio6-4524 3 CAPACITOR-FXL 4700PF +10% 100 YDC CED
hz0L§ 0LBO-02 4t 1 CAPAZITOR-FXI &.BUF 310% I5¢DC TA
A2ECEE | O1B6-0)1e y CAPACITOR-FXD &,8UF +10% 350D; Ta

HE PLAl-0132 A16 | INDUCTOF RF-CH-HLL LDUK $0X .ieeD ,365
A2BLZ 9540-6114 4 INDUCTOR FF=CK-MLE 10UK 10X .iésD ,366L
AEDLY 9140-0132 A INDUCTOR RF=CH-MLD 10UH 10X .$ébD | 385
T 9140~0514 4 IRDUCTOF RF-CH-MLD LOUM §0% 566D 365t
ARLLE 9340-0114 4 INDUCTOP RF-CH-HLD 10UM 30% . 166D , 385
A20LE SLAG-0114 4 INDUCTOR FF-CH-MLD 10UH 10% . 34&D ,365L
aebratt | 1268-20138 9| & | CONNECTOR-PC EDGE 15-CONT/RGY 2-POE
AR0Xalz  |1261-203€ 9 CONNECTOR-PC EDGE 15-CONT/RON 2-ROMS
A2bral? [ 1258-2018 9 CONNECTOR-PC EDGE 16~CONT/PDM 2-ROME
heBXALE  [1250-2038 9 CONNECTOR-PC EDGE 5-CONT/ROW 2-ROUS
p2bKRIE [ 1261-203E § CORNECTOR-PC EDGE 15-CONT/RGW 2-BOMS
AROYRIE  [12EL-2038 | 9 CONMECTOR-PC EDGE I5-CONT/ROM 2-ROUS

12




' HP B4JOC/B4) 1A OBAI-H052)

CHANGE 6 (Conl'd)
Add Moher Board 10 the Movable Housing as follows:

Reference |KE Pary CIGL]  Description
Designator funber

A2l 08410-60136
ALY b160-R159
A2iC2 0160-4ET)
Hs: 0160-R200
AZIC Bi60-AB8
A24LE 0160-4E38
ARICE 0160-463!
AZLCT 0146-0377
AZLCE 0360-457)
AZiLl 9146-00%6
h2sL2 9140-0114
hesLd 91AL~0314
LI 9140-D3 14
hZ5L5 91400144
A2iLE 9160-2230
T 0757-0442
AZiF2 (757-0442
. Y1 1261-203E
AIYRE  (1258-202E
R2LYAE | 12EL-E0TE
AZIYST  |12B3-2025
ARIINE | 1261-207E
AZIXRS | 12632028

HOTHERBOARD, MOVABLE HOUSING
CAPACITOR-FXD 20PF #5% 300VDC HICA
CAPACITOR=FXL 4700PF $10% 10DVDC CEF
CAPACITOR-FXD AIPF +6% 300VDL KICA
CAPACITOR-FXD A700PF #30% 100VDC CE)
CAPACITOR-FXD 4700PF $30% S00VDC CEP
CAPACITOR=FXD 4700PF 3108 $05VDC CEP

§ | CASACITOR-FXD 400PF +1X 300UDC NICA
CAPACITOR-FXD ATUOPF +10% 10DVDC CEF

§ [ INDUCTOR RF-CH-HLL 2,2UK 10%

4 | INDUCTOR RF-CH=NLD LOUH $0% . 166D ,3ESL
INDUCTOR RF-CH-HLD LOUM 10X 16D ,3B5L
YTHDUCTOR RF-CH-KLD LOUW 0% , k6D ,3BEL
INDUCTOR RF=CH-HLD 1OUH $0% , 166D ,3B5L
INDUCTOR RF-CH-MLD SBONM 3% 166D ,3B5L
REGISTOR 10K 1Y 1250 F TL=D#104
REEISTOR 10K 4X 125 F TCe0+300

& | CONNECTOR=PC EDGE 35-CONT/RGE 2-ROWS
CONNECTOR-PC EDGE LE-CONT/ROM 2-RDWS
CONNECTOR-PC EDGE L5-CONT/ROW 2~ROMS
CONNECTOR-PC EDGE 15-CORT/ROM Z-POWS
CONNECTOR-PC EDGE LE-CONT/RON 2-ROMS
CONNECTOR-PC EDGE §5-CONT/ROK 2-ROWS

T -

MO0 0D DOV P D I O LT O IR O
[N B

Page 6-2), Table 6.3:
Delete the following componens:
G4, C6, C8, €10, C12, CI4, €16, CIB, €20, C22, C32 1hrough €38, and CHO,

Page 6-22, Table 6-%;
Delete the following components:
LI through L12, R6, R7, and XA4 through X A6,

Page 6-23, Table 6-3;
Delete the following components:
XAT through XA9 and XA}l through XA)6,
Change Fixed Connector Cover from HP Part Number 08410-00059 10 084)0-00076, CD 8,
Change Mavable Connector Cover from HP? Part Number 08410.G011 10 084)0-00077, CD 9,
Add under Miscellaneous Parts the following HP Part Numbers:
08410-20063; CD 5; QT 1: CASTING, FIXED
0B410-20064: CD 6; QT }; CASTING, MOVABLE
0360-0042; CD 4; QT 2; TERMINAL-SLDR LUG PL-MTG FOR.#6.5CR
0624-0077: CD 5; QT 1)6; SCREW-TPG 4-40,312-IN-LG PAN-HD-)OZ}
2190-0017; CD 4; QT B; WASHER-LK. HLCL NO, 8 ,J68-IN.ID
. 2190-0)24; CD 4; QT 9; WASHER.LK INTL T NO, 10,195-IM:5D
2360-0331; CD 6; QT 4; SCREW-MACH 6-32,25-IN-LG PAN-HD-POZI
2510-0103; CD 9; QT B; SCREW-MACH 8-32,375-IN.1.G PAN.-HD-POZ}
2510-0048; CD J; QT 2t SCREW-MACH 8-32 .438-IN-LG 82 DEG

! 13
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CHANGE 6 (Conl'd)

Page B-41, Figure 8-)6:
Change XA12 10 AJOXA)2 in two places.
CThange XAl4 10 A20XA 4 in 1wo places,

Poge B+43, Figure 8:.39;

Change XA16 10 A20XAI6 in four places,

Page B+45, Figure 8:42:
Change L7 10 A20LA,
Change Cl6 10 A20C6,
Change LB 10 A20L.).
Chapge CIB 1o A20CS,

Change XA13 10 A20XA)3 in two placcs.

Page B:47, Figure 8-45;

Change XAI5 10 A20XAI1S in iwo places,

Page B-49, Figurc 8-48:
Change C37 w0 A20CY,
Change C3B 10 A20CI0
Change XAV 10 AZONAIL In \wo places,

Page B-5), Figure B.5}:
Change XAd 10 A21XA4 [n two places,

Page B-53, Figure 8-54:
Change C20to A2ICY,
Change C22 10 A2ICS,
Change C33 ta A2IC),
Change C} 10 A2IC},
Change L1210 A2IL),
Change XAS5 10 AXIXAS in five places.
Change XA610 A2IXAG6 in Iwo places,

Page B-55, Figore B-57;
Change C3210 A2IC?
Change L)) to A21L6
Change XA7 10 A2IXA7 in five places,
Change XAB 1o A21XAB in four places,

Page B-59, Figure 8:-60;
Change C4 10 A2IC2,
Change C6 10 A20C7,
Change CB8 10 A20CH,
Chenge C1010 A21C6,
Change C1210 A20CS,
Change Ci4 30 A20C3,
Change L to LA2ILY,
Change L2 10 LA2CLS.
Change L3 to LA20L2,
Charge L4 10 A2ILS,
Change L5 10 A20L35,
Change L6 10 A20L),

HP? BAJOCBN LA
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CHANGE 6 (Cont'd)

Page 8-63, Figure B:64;
Change CH0 10 A2)ICB.
Chonge R6 10 A2IR}.
Change R710 A2IR2,
Change XA9 10 A2IXAY in iwo places.

Poge 569, Figure B-69
Change C40 10 A2ICB,
Change R6 10 A2IR),
Change R710 A2IR2,
Change XA9 10 A2 XAY,
Change XA 71510 A2IXATIS,
Change XAB-14 10 A2IXAR M,
Change XAB6 10 A1 X AB.6,
Change XAB-} 10 A2ZIXAB.)
Change XA 1010 AZIXA™0,
Change XA7:) ta A2IXAT),
Change XAS5-) 1o A2 XAS,
Change XAT-1310 A2IXAT3,
Add additional peges nfier Page B-69 comaining Figures B-70 through 873 (CHANGE 6) supphied in this
document,

CHANGE 7

Page 6-22, Table 6-3:
Add W17, HP Part Number 8120.0052 CD 6 COAXIAL CABLE.
Add WIIMPI, HP Part Number 0360-0053, GROUND LUG,
Add WIB, HP Pant Number 8120-0052, CD 6, COAXJAL CABLE,
Add WIBMP), HP Part Number 03600053, CD 7, GROUND LUG,

Page B-41, Figure B-36
Add *WI]B" on conxinl cable Jine between J7 and A20 XAl4 pin 13,
Add "WI7" on coaxin) cable line between J8 and AJ0XA)2 pin 13,

CHANGC 8

Page 5-2, Table 5-);
Under 8411A, add ATR23, VTO upper lrequency limit, Figure B-32, Paragraph 5-19.

Page 5.3, Table 5-2:
Under B411A, add ATR24, VTO frequency limis, Range of values = 10010 2, 6)0 ohms, Figure 5-32, Paragraph
5-19.

Page 5-22, Paragraph 5-19;
At the end of siep f, add the following:
“If the range of A6R16 is not sufficient, set A6R)6 1o the highest frequency, then adjust ATR23 for 155 MHz, If
this frequency sifll capnot be obiained, select the value of A7TR24 in the range of 100 10 2, 610 ohms.”

Page 6-30, Table 6-4;
Add ATR23, BP Part Number 2100-1986, CD 9, Resistor-TRIMMER K 10% 1T,

P Add A7R24%, HP Part Number 0757:040), Resistor J00LY, 1% ,05W (Factory Selected Value),

Delete A722,
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OHANGE 8 (Cont'd)

Page 8:39, Figure 8-32
Change the drawing for A7 1o the one comtained in this change sheet,

Page B:39, Figure 8-33;
Delete A7Z2 and ndd in its place iwo resisiors in series, ATR 23, varinble 1000 ohm an Jel side, and ATR24%, fiacd
100 ohm on right side (connected 10 base of Q)),

CHANGE 8

Page 6-)8, Table 6-3:
Change A9 to HP Part Number 08410-60156, CD ),

am

Page 6-20, Table 63
Change A195] to HF Part Number 310)-2419, CD 8, SWITCH-SL DPDT SUBMIN .5A 125 VAC I'C,

Page B-67/8-68, Figure 8-68;
In the upper Jefi-hand comer of the schematic, change A19 Frequency Range Assembly to BP Pant Number
08410.60} 56,

CHANGE 10

Page 6-29, Table 6-4;
Change A5 10 HP Pant Number 0841).60049, CD 2,
Change ASC3, and ASC5 through ASC) 210 HP Part Number 0160-4832, CD 4, CAPACITOR-FXD.0) UF = 0%
I00VDC CER,
Change ASC13 10 HP Part Number 0121:0459, CD ), CAPACITOR-V TRMR-CER 8.50 PF 350V PC:MTG,

Page 8-37, Figure 8-29;
Replace the B411-A5 Pans Lacation diogram with the one supplied in this change sheel,

Page B:37, Figure 8-30;
In the upper left-hand corner of the A5 schematic, change AS Test Preamplifier Assembly to HP Part Number
0841 1-60049,

CHANGE 11

Page 6.5, Table 6-3%;

Add AIAL HP Pant Number 084)0-60160, CD 7, Anenuator assembly: includes A2 and A3 aitenuator assemblies.
and the associnted cables and brackets,

Change the A2 Cable Assembiy, Amplitude Vernier (out) with HP Part Number 08410-6027 1o HP Part Number
084)0-60167, CD 4,

Add A2A] HP Part Number 084)0-60)61, CD 8, board assembly 0-9 dB autenuaior,

Change A2R) & R4 1o HP Part Number 0699-1555, CD 3, Resistor 238.4 ,19%,05W F TC=02 10,

Change A2ZR2, R3, R5, R6 to HP Part Number 0699-1560, CD 0, Retistor 2.209K ,1% ,05W F TC=0 = J0,

Change A2R7, R10 10 HP Part Number 0699-1554, CD 2, Resistor 116,) ,1% ,05W F TC=02= 10,

Change A2RB, R9, R1), R12 to HP Part Number 0699-1562, CD 2, Resistor 4,362K 1% ,05W F TC=0: |0,

Change A2R)3 to HP Part Number 0699-1553, CD |, Resistor 57,69 ,1% ,05W F TC=0 0,

Change A2R14, R15 1o HP Part Number 0699-1563, CD 3, Resistor B,695K ,1% ,05W F TC=0+ )0,

Change A25} 1o HP Part Number 3100-1953,CD |,

Change A3 assembly to HP Part Number 084)0-60164, CD I,

Add AJAI HP Part Number 08410-60162, CD 9, Bd Assy 0-60 dB anenuaior.

Add HP Part Number 08410-60168, CD 5, Cable Assembly, Switch Connect,

- Add HP Part Number 08410-60166, CD 3, Cable Assembly, Attenuator,
Change AJC) 1o HP Part Number 0160-480, CD 7, CAPACITOR-FXD 100pf = 5% 100VDC CER.
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GHANGE 11 (Conl'd)

Page 605, Table 6-3;
Change AJL) 1o I3P Part Number 9140.098), CD 3, COIL 2000 ul 5% Q= 55,
Change A3RL R7, R13 10 HP Pars Number 0699156, CD 1, Resisior 2.475K 1% ,05W F TC=02 )0,
Change AJR2, R3, RB, R9, RI4, R18 10 HP Pant Number 06991557, CD 5, Resistar 61,1 .1%.05W FTCm=0 £ 0.
Change AJRM, RJO, RIG 1o 3P Pant Number 0699,)558, CD 6, Resistar 711,5.0%.05W F TCm 02 )0,
Change AJRS, R6, RIL, R12, R)Z, RIB 1o HP Part Number 0699-1559, CD 6, Resistor 962.5 )% 05W F
TC=02= 0,
Change AJRIZ 10 HP? Pant Number 0699.) 556, CD 4, Resistor 500 ,1% .05W F TC=02 10,
Change A3S) 1o HP Part Number 3100-1953, CD |,

Page 6:22, Table 6-3:
Add MP) HP Part Number 08410.0014, CD |, front mounting bracker,
Add MP2 HP Part Numbey 08410-00082, CD 6, rear mounting brackel,
Change W5 10 HP Pan Number 0841060165, CD 2,
Delete W10 Cable Assembly, Alienuator,

Page B-70;
Add Figures 8-74 and B-75 (CHANGE 1)) supplied in this Change Supplement,

CHANGE 12

Page 6.6, Table 6.3
Chonge the A5 assembly 10 HP /N 084)0.60175, €D 4. {Recommended Replacement)
Change ASC4 1o HP P/N 0160-2930, CD 9,
Change ASCS, C7, C8, €9, CI4, C)5 10 HP P/N 0150-0093, CD 0,

Page 6.7, Table 6-3;
Delete ASCRY and CR10,
Change A3L3 10 HP? P/N $)00-33)5, CD 9, INDUCTOR RF-CH-MLD B2ONH 5% ,166DX.385L0. {Recom-
mended Replacement)
Change ASQ) & Q20 HP /N 1854-0475,CD 5, QTY 2, TRANSISTOR DUAL NPN 51 TQ-I8 PD = 750MW,
Change ASR3* and R6® 1o HP P/N 0757.0442, CD 9, RESISTOR 10K 1%,)25W F TC=02 100,

Page 8-53
Replace the A5 Pans Location Diagram with the one supplied in this document.
Replace the AS Schematic Diagram Emitier Followers Q! and Q2 with the portial dingrams supplied in this
document

CHANGE 13

Page 6-)5, Table 6-3:
Change the A15 assembly to HP Part Number 08410-60155, CD 0 (Recommended Replacement).

Page 6-16, Tahle 6-3;
Add A15R39, HP Pan Number 0698-0084, CD 9, Resistor 2,15K 1% ,125W F TC =02 100,

Page 8-47, Figure 8.44:
Replace the A)5 Parts Location Diagram with the one supplied in this document,

Page B-47, Figure 8.45;
Change the schematic, Figure 8-45, as shown in the partial Figure 8-45, supplied in this document.
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CHANGE 14 .

Page 6:11, Table 6.3;
Change the A10 ssembly to 1P Part Number 08410-60169, CI 6 (Recommended Replacemeny),
Delete AIOAI {HP Pant Number 08410-6050) and all parts for the A1 A} assembly on Page 6-)1 and Page ]2,
Replace the Al0and ALOA] parts Jist withy ihe one provided below:

Rel, Deslg.  HP Part No,

[=]
| =]
2
-

Desctiplion

C)ed 0180-260) 5 2 CAPACITORSXD TI00UF + 75:10% 50VDC AL
C) (180.2292 B } CAPACITORFXD WOOUF + 75.10% S0VDC AL
Ci.? 0180-2B1) 7 4 CAPACITOR-FXD J0UF = 20% 5VDC TA
C8 0150-2697 7 I CAPACITOR-FXD 1QUF =)0% 25VDC TA
9 0180-266) 5 | CAPACITOR-FXD JUF = 10% 50VDC TA
C10.)1 0180-0089 7 2 CAPACITORFXD 1QUF + 50.)0% | 50VDC AL
CRI:B 1901.0026 3 ] DIODE-PWR RECT 200V 750M A DO-29
Fl 2110:0332 8 ] FUSE JA 125V NTD 258,07
Qi 8540477 7 2 TRANSISTOR NPN IN222IA S TO-B PD S00MW
Qhb 1853.028) 9 L TRANSISTOR PNP INJ90OTA 5] TO-1B PD = J0OM W
RI»2 0698: 3447 4 2 RESISTOR 422 )%, 125W F TC=0x 10D
R3 0698-3437 2 | RESISTOR 133 1%, 05W F TC=02 100

P R4.5 0698-7401 8 2 RESISTOR 1LTIK )% JXSW F TC=0 )00
R6 07570150 3 ! RESISTOR IK 1% ,)25W F TC=02 100
R™8 2100-3502 9 2 RESISTOR-TRMR 100 10% C TOMAD) 1} TRN
R9 0698-1435 0 ) RESISTOR 38,3 1% ,J25W F TC=0= )00
R10-)1 0757.0438 3 2 RESISTOR 501K 1% ,125W F TC=0:x10)
RI2 0698-0085% 0 [ RESISTOR 261K 1% ,)25W F TC=02 100
RI3-)5 0698. 3155 ! 3 RESISTOR 4,64K 1% 0 25W FTC=02 00
TPI-} 12510600 0 3 CONNECTOR-SGL CONT P/N 1.14:-MM-BSC.52.50Q
1]} IB26-042) 4 | ICY RGLTR-ADJ-POS 1,237V TO-3 PRG
U3 1826-052) 5 2 ICY RGLTR-AD) NEG 1,2/37V TC-} PRU
Ud.5 18261188 | b ICY RGLTR-V-REFFXD 2.462/2.538V TO.46
Page 8-57/6-58;

Delete the cireuis description for the A)0 power supply.

Page 8-59, Figure B-59:
Replace the pants location diagrans with the one supplied in this document,

Page 8-59/8.6), Figure 8-60 and Figure B-62;
Replace the Al0 and AIOA} +20V, ~20V, and ~ 11V power supply schematics with the ones supplied in this
document.
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CHANGE 15

Page 6:20, Table 6-3:
Add the following:
A22,08410-6017), CR 0, QTY 1, BOARD ASSEMBLY-MOTHERBOARD, 28480, 08410.60)7),
A22C), 0160:0939,CD A QTY ), CAPACITOR-FXD A30PF = 5% J00VDC MICA, 28450, 0160-0939.
A22CRI, 1901:0050, CD 3, QTY 1, DIODE-SWITCHING 80V 200MA NS DO-35, 02237, FDH 6308,
A1), 12515905, CD 8, QTY ), CONN-POST TYPE ,J00-FIN.SPCG 24.CONT, 03206, 656))+124,
A2, 125):025),CD 7, QTY |, CONNECTOR 26:PIN F CIRC STANDARD, 04486, M53102A28:125,
A2213,34,15,1251:1626,CD 5, QTY 3, CONNECTOR.PC EDGE 12-CONT/ROW 2.ROWS, 28480, 125)-)626.
A22LI1, 9100-2249,CD 6, QTY ), COIL-MLD 150 NH 10% Q= 34,0950 X, 25L.G-NOM, 28480, 91002249,
A2IMP), 0380-0066, CD 4, QTY 4, SPACER-RVT-ON .25-IN-LG 152 IN-ID, 04461,

Page 6-2], Table 6.;
Delete C46,

Page 622, Table 6-3;
Delete L3

Page 6:23, Table 6:3;
Delere XA, XALIB, XA19,
Under Miscellaneous Pars, add the following:
08410-00083, CD 7, QTY ) DECK,
08410-60172, CD ), QTY ), CABLE ASSEMBLY SEARCH SIG, (GREY).
0B410-60173, CD 2, WIRING HRNS: 51Q,
0B410-60174, CD J, CADLE ASSEMBLY {WHITE).

Page 8:65, Figure B.66;
Chunge nll references 1o XAIE 1o A22ZXALE,
Change all references 1o XA19 10 A2IXAI9

Page 868, Figure 8.68:
Change ol) references to XA18 10 A22XAIB,
Change olf references 1o XA19 10 A22X ALY
Change Cd6 10 A22C),
Change L1310 A2ILI,

Page 8.69/8.70, Figure 8-69;
" Change theupper et comer of the schematic as shown in P/O Figure 8-68. Signal Wiring Diogram (CHANGE 1)
supplied in this document,
Add the Figure 8:76. A22 Assembly Parts Lacation {CHANGE 13) supplied in this document.
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CHANGE 16 .
Page 6-2}, Table 6-3 .
Add C49 HP Part No, 0)60-5093, 0,33 pF capacitor, 250V
Add RB BP Part No, 0689-1055, IM resistor .5W, 250V

Page B-51, Figure 862
Add R8 and C49 as shown below:
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Figure 8:74,  A2A) 0—8 dB Attenuator, Parts Location (CHANGE 11)

Figure 8:75, A3A10-60dB Attenuatc;r, Parts Location (CHANGE 11)
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