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CERTIFICATION ,
Hewlett-Packard Comparrjr certifies that this; oducr mer its published specifications at the time of
shipment from the factory, Hewlelt-Packard further certifies thar its calibration measurements are
traccable to the United States Natlonal Bureau of Standards, to the exient allowed by the Bureau'’s
calibration facility, and to the calibration fucilities of other Internativnal Standards Organization
" members.

'
v

WARRANTY

"This Hewlett-Packard instrument product is warranted against defects in materal and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair,or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP,
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to retum the product to
Buyer, However, Buyer shall pay gli shipping charges, duties, and taxes for products returned to HP
from nnother country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP daes not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenapce
by Buyer, Buyersupplied software or interfacing, unauthorized 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 DISCLAJMS THE IM-
PLIED WARRANTIES CF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMEDIES | '

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY. = ' ‘

' ~ ASSISTANCE

Product maintenance agreements and other customer assistance agreements are avallable for Hewlert-
Packard products. .
For any assistance, contact your nearest Hewlett-Packard Soles and Service Office. Addresses are
provided at the back of this manual. ‘
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Safety Considvrations

SAFETY CONSIDERATIONS ,

Safety Symbols
f Instruction manual symbol: the apparatus will
he marked with this symbol when it s necessary

for the user to refer to the instruction manual in
order to protect the apparatus against damage.

Indicates dangerous voltages,

Earth terminal {sometimes used in manuval to indi-
cate circuit cohnected to grounded chassis).

The WARNING sigr denotes a hazard,

m\_ﬂm It calls attention to a procedure,
practice, or the like, which, f not
correctly performed or adhered to,
cou!d rasult in injury or loss of life,
Do not proceed beyond a WARNING
sign until the indicated conditions are
fully understood and met.

= ‘%

The CAUTION sign denoctes a hazard.
It calls attention to an operating
procedure, practice, or the like, which,
if not correctly perfarmed or adhered
to, could result in damapge to or
destruction of part or all of the
equipment. Do not proceed beyond a
CAUTI!ON sign until the indicated
conditions are fully understood and
met.

CAUTION

COperation

CAUTION

BEFORE /.FPLYING POWER make sur2
the instrument’s ac input {s set for the available
ac line voltage, that the correct fuse s installed,
and that ell normal safety preceutions have
heen taken.

Service
)

The information, cantions, 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 SER-
VICE PERSONNEL.

Adjustment or repair of the opened instrument with the

Model 8601A

ac power connec d should be avoided as much as possible
and, when unavuidable, should be performed only by a
skilled person who knows the hazard involved.

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

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

Whenever it is likely that the protection has been impatred,
make the instrument inoperative und secure it ageinst any
unintended operation.

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

BEFORE SWITCHING ON THE INSTRU-
MENT, the protective earth terminat of the
instrument must be connected to the protec-
tive conductor of the {mains) power card,
The main; plug shall only be inserted in a
socket outiet provided with protactive earth
contact. The protection action must not be
negated by using an extension cord (pawer
cable) without 2 protective grounding con-

ductor. Grounding one conductor of a2
two-conductor outlet is not sufficient
protection.

Any interruption of the protective {ground-
ing) conductaor, inside or outside the instru-
ment, or disconnection of the protective
earth terminal Is likely to make this Instru-
ment dangerous. Intentional interruption of
the earth ground is prohibited. Whenever it
is likely that the protection has been impair-
ed, the instrument must be secured agajpst
any unintended aperation.

Servicing this instrument often requires that
you work with the instrument’s protective
covers removed and with ac power connec-
ted. Be very careful; the energy at many
points [n the instrument may, if contacted,
~=ause personal injury,




Model 8601A !

TABLE OF CONTENTS

Section Page
1 GENERAL INFORMATION . . . .. 11
1-1. Introduction . .. . ... . .. 11
1-3. Instrumehts Covered by Manual . 1.1
1-6. Deseription . ... ... ... 11
1-10. Options Available . . . . . .. 141
1-19. Recommended Test Equipment . 1-2
II INSTALLATION .. ... ... ... 21
2-1. Initial Inspection . . . . . . .. 2-1
2-2, Mechanical Check . . . . . . 2-1
24. Electrical Check . . . . . . . 21
2-8. Claims for Damage . . . . . . 2.1
2-8. Preparation for Use . . . . .. 21
29, Power Requirements . . . .. 21
2-11. 116/230 Volt Operation ,» 2-1
2.13. Three-Conductor Power Cable ' 2-1
2-16. Operating Environment .21
2-17. Bench Operation . . .. ... 21
2-19. Repackaging for Shipment ° . 2-1
220, Original Packing Materials 21
2-22.  Other Packing Materials 2-2
IIT OPERATION .. ... .. ... .. 3-1
3. Introduction . .. . ... ... 3-1
3-3. Panel Features . . . . .. ... 3-1
3-5. Operator’s Check . . . .. ... 3-1
3-7. Operating Instructions . . . . . 31
39. General Operating Information 3-1
3-14. FM and Symmetrical Opera-

tion® ... ... 3-1

3-17. Amplitude Modulation Opera-
tion . ... ... ... 31
3-20. Operator's Maintenance . . . . 3-13
321, Fuses ......... .. 313
3-24. Lamp Replacement . . . .. 313
.1V PERFORMANCE TESTS . ... . .. 4.1
' 41 Introduction , . ... ... .. 4-1
4-3. Equipment Required . . . . .. 4.1
45, TestRecord . ... ... ... 4-1
48. Frequency Coverage/Accuracy  4-2
4.9, Sweep Characteristiecs . . . . . 4-3
4-10. Linearity . ......... 4-5
4-11. Amplitude Modulation 4-7
412, ExtemalFM ... ... ... 49
4-13. Internal FM . . .. .. .. 4-12
414, Residual and Incidental FM . 4-15
4.16. Residval AM . ... .. .. 417
Incidental AM . . . . . .. 4-18

4-16.

Table of Contents

—

Section Page
4-17. Output Level . . ... .. 4-21
4:18. Harmonics and Spurious

Signals . . ... .... 4.22
V ADJUSTMENTS . ... ... .... 5-1
6-1. Introduetion . .. ... .. .. 5-1
5-3. Equipment Required . . . ... 5-1
5-5. Factory Selected Components . 6-1
5-7. Power Supply Adjustment . B4
5-8. Crystal Oscillator Adjustment . 5-4
59, VTO Adjustment . . ... .. 5-5
5-10. Loop Amplifier Adjustment . 5-6
5-11.  Discriminator and DC Amplifier
Adjustments . .. . . .. b-6
5-12. ALC Balance Adjustment 6-7
5-13. Modulation Rate Adjustment 59
5-14. FM Adjustment . ... ... 59
5-15. AM Adjustment ... ... 6-11
5-16. Meter Adjustment . . . .. 5-12
6-17. Buffer Adjustment . . .. . 5-13
5-18. Dwell Time Adjustment 6-14
5-19. Symmetrical Sweep Center
Frequency Adjustment b-14
5-20. Sweep Width Adjustment 5-15
VI REPLACEABLE PARTS . .. .. .. 6-1
6-1. Introduction . .. ... .... 6-1
6-6. Ordering Information . . .. .. 6-1
VIl MANUAL CHANGES .. ... ... 71
71, Introduction . . ... .. .. 71

VII SERVICE . ... .. ... . ... 81
81, Introduction . .. ... .... 81
8-3. Principles of Operation . . . .. 8-1
8-56. Troubleshooting . ... .. .. 8-1
8-7. Recommended Test Equipment . 8-1
89. Repair . .. ... ....... 8-1
8-10. Part Location Aids . .. ... 8-1
8-12. Circuit Board Repair . . . . . 31
8-15. Component Replacement 8-1
8-17. Transistor Replacement . 8-2
8-19. Schematic Diagrams . . . . . . 8-2
8.25, Operation . . .. ..... .. 8-4
8-27. Primary Signal Path 84
829, ALC Feedback Loop . . . .. 8-4
8-31. Frequendy Control Feedback

Loop' . . . .. v oo s 8-4
8-35. Frequency Tuning Control 84

fii




iv -

' List of Nlustrations ‘ .

Model 8601A

LI,IST OF {LLUSTRATIONS '
, ‘ \ -
Figure ' Page Figure Page
11 Model 8610A Generator/Sweeper. .. .. .1-0 7-9. Component Identification, A1Al ‘
3-1} " Front Panel Controls, Connectors and Discriminator Assembly .......... 7-15
i Indicators ..\ .. i iiii i, 3-2 7.10. A1lA1l Discriminator Circuit,
3-2. Rear Panel Controls and Connectors . 3-4 Schematic Diaglam .. ........ouns 7-16
3-3. Operator’s Check,.................. 3-6 7-11. Component Iden ﬁcatlon,
34. Frqnt Panel Operation. .............. 3-8 A2 Divider Assembly. . ........... 717
3-b. Crystal Calibration ........vcvveeee 3-10 7-12. A2 Divider Assembly,
3-6. Using 8601A as AM Indicator ! Schematic Diagram . . .......0vvss 718
' (Options 001, 002,011).......... 311 7-13. Component Identification,
'3-7.". Using 8601A as FM Indicator ‘ A3A2A1 Mixer Assembly ......... 719
I (Options 001, 002,011).......... 312 7-14, A3A2A1 Mixer Assembly,
3-8. Maximum Peak Deviation Frequency versus Schematic Diagram .. .....o0vvnn- 7-19
Y Modulation Rate.. ... Ceerrereaas 3-13 7.15. Component Identification, A4Al
3-9. Maximum Percent Modulation versus Crystal Oscillator Assembly........ 7-20
Muodulation Rate....... Cereereen 3-13 7-16. A4 Crystal Oscillator Assembly,
i+ 4-1. Sweep Characteristivs Test Setup ...... 4-3 Schematic Diagram . .......vvvuns 7-21
'4-2. 1 Alternate Linearity Test Setup ........ 4-7 7-17. Component Identification,
4-3 » Recorder Trace of Linearity .......... 4-7 ABVTO Assembly .............. 7-22
4-4. . Typzcal Amplitude Modulated Carrier 7-18. Ab VTO Assembly,
\ " Waveform ....vveiieiinnnnnnnons 4.8 Schematic Diagram ... ...ccuvvnns 7-23
4-5. 'External FM Test Setup ...... RN 4.-10 7-19. anary Wiring Change (Change 29) ... 7-29
4-6. Residua! and Incidental FM Test 7-20. A2 Divider/Divider Bypass,
B2 -1 7 ) « T e 4-16 Component Identification
4-7 'Typical Incidental FM Waveform ,.... 4-16 (Serial Prefix 912- thru 945-) ...... 7-31
4.8. Residual AM TestSetup ............ 4-17 7-21. A2 Divider/Divider Bypass,
4.9, Incidental AM Test Setup........... 4-18 Schematic Diagram . ............. 7-31
4-10. Correction FactorChart ............ 419 8-1., General Information on
4-11, Spectrum Analyzer Display.......... 4-20 Schematic Diagrams ............ .. 82
51. 'Oscilloscope Displays of 8601A : 8-2. Schematic Diagram Notes............ 8-3
RF Output Power........ vesnsens D9 8-3. 8601A Simplified Block Diagram ,..... 8-b
5-2 Oscilloscope Displays of Correct and 8-4. Detailed Block Diagram. ............. 8-b
Incorrect ALC Balance Adjustment. . . 5-9 8.5. TroubleshootingTree ............... 8-6
6-3. Interpal FM Adjustment ...... vevss. =10 8.6. AlAl Discriminator/DC Amplifier,
6-1. Frequency Readout, A13 Assembly ... 6-17 Component Identification.......... 89
6-2, CabinetParts...........ocveu v 6-22 8-7. Al Discriminator/DC Amplifier,
7-1. ACPrimaryCircuit.........ccoovnnn 7-8 Schematic Diagram . . ...........h. 89
7-2. Component Identification A1A1 8-8. A2 Divider/Divider Bypass,
Discriminator Assembly ........... 7-8 Component Identification
7-3. A1lAIl Discriminator Circuit, (Serial Prefixed 912- thru 845-)..... 8-11
SchematicDiagram . .........co... 7-9 8-9. A2 Divider/Divider Bypass,
7-4. A4 Crystal Oscillator, Modulator, Component Identification
' Oscillator Mixer, Oscillator Low Pass . (Serial Prefixed 954~ and above. . ... . 811
Filter, Schematic Diagram......... 7-10 8-10. A2 Divider/Divider Bypass,
7-5. Component Ideatification, A4Al Schematic Diagram ... ........... 811
Crystal Oscillator Assembly........7-11 8.11. A3Al Loop Amplifier/Crystal
76 Component Identification, Calibrator, Component
‘Sweep Generator, P/JO A9, ........ 712 Identification ...........vovnns. 8-13
7-7. Component Identification, 8-12. A3A2A1 Mixer,
‘ Summing Amplifier, P/OA9....... 7-12 Component Identification. ........ 813
7-8. Sweep Reference Circuit, P/O.A9..... 7-14 8-13. A3 Loop Amplifier/Crystal Cahbral:or
\ ' Mixer, Schematic Diagrarm. ........ 813



Model

Figure

8-14,
8-16.
8-16.
8-117.
8-18.

8-19,
8-20.

8-21.

8-22.
-23.
8-24.
8-25,
8-286.
8-27.

8-28,

Table

1-1.
1-2.
2-1.

4-2.
B-1.
b-2.

6-1.

List of Illustrations

LIST OF ILLUSTRATIONS (Cont)

8601A
Page

A4A1 Crystal Oscillator,

Component Identification. ........ 814
A4A2A1 Low Pass Filter,

Component Identification. .. ...... B-16
A4A3A1 Mixer,

Component Identification. ........ 8-16
A4 Crystal Oscillator/Mixer, Low Pass

Filter, Schematic Diagram......... 8156
Ab VTO, Component Identification ... 8-15
A5 VTO, Schematic Diagram ........ 8-17
A6 Video Amplifier,

Component Identification

(Serial Prefixed 828- and below}....8-19 8-35. A14 Broadband Amplifier,

A6 Video Amplifier, Component ldentification......... -
Component Identification 8-36. Block Dingram, 8601 A Option 007....
{Serial Prefixed 838- and above) .... 8-19 8-37. Al4 Broadband Amplifier, Schematic

A6 Video Amplifier, DPiagram (Option 007 enly)........ .
Schematic Diagram .. ............ 3-19 8-38. Al5 AM/FM Maonitor,

AT Attenuator, Component Identification. ........
Component identifieation......... 8-21 8-39. A15AM/FM Monitor,

AT Attenuaior, Schematic Diagram
Schematic Diagram .............. 8-21 (Options 001, 002 and 011 only) ...

AB Rectifier, A10 Power Supply, ! 8-40. BBOIATop View.......ovvnvenens .
Component Identification......... 8-23 8-41. B601A Bottom View. .............. -

A8 Rectifier, A10 Power Supply, 8-42. 8601A Right Adjustments. .. .... vers B
Schematic Diagram ............ .. 823 8-43. 8601A Lift Side Adjustments,.......

P/O A9 Assembly, Sweep Generator, 8-44. B601A Front Panel,

Component Identification. .. ... ... 825 Assembly Location.............. .

P/O A9 Assembly, Sweep Generator, 8-45. 8601A Rear Panel, o
Schematic Diagram .............. 8-2b Assembly Location.............. .

LIST OF TABLES
Page Table

Specifications .........o0iviiie 1-2 6-2. ReplaceableParts .................

‘Recommended Test Equipment ....... 1-3 7-1. Change Information for Serial

AC Power Cables Available........... 2-3 Prefixes 959- thru 818-...........

SYM SWEEPWIDTH Accuracy Test . ... 4-5 7-2. ChangesSummary.................

Performance Test Record .., ........ 4-23 7-3. A2 Assy Replaceable Parts ..........

Factory Selected Components......... 5-2 7-4. A4AI Assy Replaceable Parts........

Controls Listed in 8-1. Matrix to Select Frequency Control
Adjustment Sequence....... e b-3 Board Components for

Reference Designators 860IAOptions.................
and Abbreviations. . .............. 6-2

Figure
8-29, P/O A9 Assembly, Summing Amplifier,

Component Identification.........

8-30. P/O A9 Assembly, Summing Amplifier,

Schematic Diagram . ... ..........

8-31. P/O A9 Assembly, ALC Amplifier,

| Component Identification. ........

8-32. P/O A9 Assembly, ALC Circuit,

Schematic Diagram .. ............

8-33. Front Panel Wiring,

Component Identification. ........

8-34. Sb6/A11/A12 Front Panel Switching,

SchematicDiagram ..............

Page




General Information ' B Model 8601A

y L

4

= gaoIA ‘d:n;ﬁmnas_p:vm

QR

Figure 1-1. Model 8601A Generator/Sweeper



Model 86U1A

General Information

SECTION 1

GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This manual contains installation, operation
and service information for the HP Model 86014,
shown in Figure 1-1. Complete Spemflcatmns for
the Model 8601A Generator/Sweeper are gwen in
Table 1-1.

1-3. INSTRUMENTS COVERED BY MANUAL

1-4. 'Euch Model 8601A is identified by a two-
section serial number ou the rear of the instru-
ment.: The first section is separated from the
second section by a dash or a letter, The first
section of numbers is a'serial prefix number used
to document changes and the second set of
numbers is an identification number unique to
t..ﬂch mstrument

15, All instruments with the same senal prefix
are the same, The groups of instruments to which
this manual applies du’ectly are identified on t'le
title page. For instruments with lower. serial pre-
fix .numbers than those listed, make manual
changes listed in Section ;VII. For instruments
with higher serial 'prefix: numbers, a Manual
Changes sheet is included, descnbmg the required
changes. If a change she(_t is missing, the informa-
tion can be supplied by any Hewlett-Packerd sales
and service office (see list at . :the rear of this
manual), ' SN

) . ! \ ' T
Kl

16. DESCRIPTION : ',‘ )

117, Tne Model B601A GenemtorlSweeper isarf
signal source with both CW and wide band swept
t‘requency capabilities in the 0.1 to 1.0 MHz
range. In the CW mode, residual fm is less than
50 Hz rms fzom 0.1 to 11 MHz, and less than
500 Hz rms from 1.0 to 110 MHz (mcludmg line-
related components). Harmomc outputs are 35
dB below the carrier; spurious and non-harmonic
outputs are 40 dB below the carrier. Swept-
frequency measurements of all or any part of the
0.1 to 11 MHz or 1.0 to 110 MHz bands are
possible by selection of FULL, VIDEO, or
" SYMMETRICAL sweep modes. Internal and
external frequency modulation is also possible for
narrow-band sweep operations or remote tuning.

1.8. The FULL sweep covers the whole 0.1 to
11 MHz or 1.0 to 110 MHz band. The VIDEO
sweep is from the bottom of the selected range
up to the frequency selected by front panel fre-

guency control. The SYMMETRICAL sweep
operation sweeps ghove and below the CW fre-
quency selected by front panel frequency control,
The symmetrical sweep width is calibrated from
0.01 to 1.0 MHz for the 0.1 to 11 MHz band,
and from 0.1 to 10 MHz for the 1.0 to 110 MHz
hand. A sweep width vernier adjusts the sweep
width from the calibrated position to zerc.

1.9, The calibrated rf cutput is variable from
+20 to —110 dBm (2.23V to 1 pVrms) into 5O
ohms by use. of the OUTPUT LEVEL and VER-
NIER controls. Other outputs include a 0.1 to 11

" MHz auxiliary output on both bands to permit

use of a low-frequency counter for frequency
monitoring; a 0 to +7V sweep output for hori-
zontal drive of os"'ﬂoscopes and X-Y recoders;

and an uncalibrated rf output for phase-lock

operations.

1-10. OPTIONS AVAILABLE

1-11, Options 001 and 002 modify the 8601A
to prqmde variable internal am and fm. FM devi-

* ation: is variable from 0 to 1000 kHz for Option

001. FM deviation is variable from 0 to 30 kHz
for Option 002, Amplitude modulation is variable
from zero to 30% with either option, When the
front panel MOD pushhutton is depressed, the
RF output meter indicates modulation level.

j
y NOTE

" Front pinel meter is tisible as am or
fm monitor with e‘ctormlly applied
modulatm:. :

1-12. Option 003 rt’duces the external fm sensi-
tivity to 100 kHz/volt +5%, high range, and 10
kHz/volt 5%, low range. *

§

1-13. Option 004 adds 4 rear patnel auxiliary
output in parallel with the- htandard front panel
auxiliary output. ‘ ‘

1-14. Option 005 modifies the 86014 to provide
a 400 Hz internal modulation frequency rate,

1-15. Option 006 modifies.the 860iA to provide
22.5 kHz peak internal fm deviation, high cange,
and 2.25 kHz peak deviation, low range.

1-16. Option 007 ena™les the 8601A to be used
as a tracking generator by substituting an external

1-1
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signal for the 8601A vto (Internal Voltage Tuned
Oscillator) signal, This capability allows the
8601A to be used with the HP Model 8553 110
MHz: Spectrum Analyzer to provide displays of
log amplitude versus frequency with 70, dB dis-
play range for sweep widths from 500 kHz to
100 MHz. To obtain this operation, the first lo
(local oscillator) output of the Spectrum Ana-
lyzer is token directly to an 8601A rear panel
input by removing the shorting cable that is used
for normal 8601A operation.

1-17. Options 008, 009, and . 010 change the
output meter, attenuator assembly, RF output
cable, and connector to provide the 8601A with
a2 76 ohm output impedance. The dBm scale on
the meter 'is moved to indicate dBm into 75
ohms. For Option 008, the output connector is a
standard 'BNC. connector. For option 009, the
output connector is a TNC connector. For
Option 010, the output connector is the Western
Electric type. .

1-18. Option 011 provides variable fm with peak
deviation of 0 to 30 kHz ard 0 to 10 kHz. A

Mode! 8601 A

dual-scale front panel meter monitors peak
deviation.

119, Option 012 provides intemal Fm with
.deviation variable from 0 to 110 kHz (Option 001).
It also provides external FM sensitivity of 100
kHz/Volt :5%, high range, and 10 kHz/Volt
+5%, low runge (Option 003).

Option 012 also has a special line filter and a

special line cord. The Option 012 configuration is

designed for 1165 volt operation only and has
been ruggedized to meet military mechenical
specifications. The color of the Madel 8601A
Option 012 is Navy gray with plain aluminum
panels.

1-20. RECOMMENDED TEST EQUIPMENT

1.21, Equipment required to maintain the Model
8601A is listed in Table 1-2. Other equipment
may be substituted if it meets or exceeds the
critical specifications histe2 in the table,

Table 1-1. Specifications (1 of 2)

FREQUENCY CHARACTERISTICS

Coverage: Low range, 0.1 — 11 MHz; high range, 1 —
110 MHz, o

Accuracy (in CW, stop frequency of VIDEQ sweep,
and center frequency of SYMMETRICAL sweep):
Low range, £1% of frequency 10 kHz.
High range, +1% of frequency 100 kHz.

Settabllity: Vernier settability, 0.01%; range, +0.1%;
coarse settabllity using frequency control Is 5 kHz,
low range; 50 kHz, high range.

Linenrity: 20.6% of maximum sweep width.

Stability in CW: :

50 ppm +1 kHz/i0 min. high range after two hour
warm up.

50 'ppm +100 'Hz/10 min, low range after two hour
warm up. . !

300 ppm +3 kHz/°C, Ligh range.

© +300 ppm +300 Hz/°C, Jow range.

.10 ppa/V line voltage chanyp. _

Hermonics and Spurious Signals (CW above 250 kHz,

* output levels below +10 dBm): Harmonics at least
35 dB below camler (33.dB below carrer for
‘options 008, 009 and 010), Spurious signals at least
40 dB below carrier.

Residual FM: Noise in a 10 kHz bandwidtk including

. line related components. (Pominant component of
RESIDUAL FM is nolse.) b

CW: <50 Hz mms, low range: <5600 Hz rms, high
range. )

SYM 0, Sweep: Less than 100 Hz ms, low range; <1
kHz rms, high range.

Incidental FM with 30% AM:
CW: negligible.
SYM 0, Sweep: <100 Hz penk, low range; <1 kHz
peak, high range.

Residual AM: AM nolse modulation index {rms, 10
kHz bandwidth) is <—50 dB. (Typlcally —60 dB at
25°C.)

Incidental AM: Incidenta] AM modulation index is
<-55 dB with 75 kHz deviation.

OUTPUT CHARACTERISTICS

Level: +20 to —110 dBm (+18 to —112 dBm for

- Options 008, 009 and 01G). 10 dB steps and 13 dB
vernier provide continuous settings over entire range.
Meter monitors output in dBm and rms volts into
50 £2 (7682 for Options 008, 009 and 010).

Accuracy: 1 dB‘accuracy for any output level from
+13 dBm to =110 dBm. ‘

Flatness: $0.25 dB over full range, 0.1 dB over any
10 MHz portion. (+10 dBm step or below)

Impedance; 505!, SWR <1.2 on 0 dBm step end
below.

RF Leakage: Low leakage permils receiver sensitivity
measurementsl:lown to 1 microvolt,

12
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General Information

Tuble 1-1. Spdcifications (2 of 2)

SWEEP CHARACTERISTICS

Full: Approximately 0.1 — 11 MH: and 1 — 110 |

MHz independent of dial setting,

Video: Sweep extends from low end’ of range to fre-
quency dial setting. Start frequency’ accuracy s £17%
of stop frequency, or 10 kHz, low; range; 100 kHz
high rahge, whichever is greater.

Symmetrical: Center frequency ma} be tuned to any
. point on either range.

Sweep Width: 0 — 1 MHz low range; 0 — 10 MHz
high range, There are five calibrated sweep width
positions as well as an uncalibrated vernler to
provide continuous adjuslment

Sweep Width Accuracy: 2% of sweep width or
*1 kHz on low range; 12"’ of sweep width or
+10 kHz on high range.

Sweep Speeds: Fast, typically 3 to 60 sweeps per
second, variable, Slow, typically 3 to 60 seconds per
sweep, variable. Manual, contintous tuning  over
preset limits,

Trigger Modes: Manual trigger with reset, line.
synchronized, or [ree running,

AMPLITUDE MODULATION

Internal AM:
30% +5% at 1 kHz, less than 3'% distortion, Typi-
cally <1% distortion for output readings on upper
half of meter scale.

Note
For Optlon 005, mt.e.is 400 Hz

External AM: Zero to 50%, up to 400 Hz. Zero to
30%, up to 1 kHz. Applied through external AM
input on' front panel. Sensitivity typleally 2V penk/
107 modulation index at 400 Hz {10 — 507 AM).

FREQUENCY MODULATION

Internal FM: Low range: 7.6 kHz :b% penk devi-
ation, 1 kHz rate; high renge: 76 kHz 5% peak
deviation, 1 kHz rate; less than 3% distortion. Typi-
cally <1%.

Note

For Option 005, internal rate is changed
to 400 Hz.

External FM: Sensitivity: 0.5 MHz per volt 257, low
range; 5 MHz per volt =57, high range; negative
polarity.

Peviations to the band edges are possible for rates
to 100 Hz; voltage to freguency linearity is
$0.5%, allowing remote frequency programming.
FM rates to 10 kHz are obtainable with less line-
arity and accuracy.

CRYSTAL CALIBRATOR

Internal 5 MHz crystal allows single frequency calibra-
tion to £0.01% at any multiple of 5 MHz,

: PERFOHMANCECHARACTERISTICS
a AUXILIARY OUTPUTS :

Front Panel: Sweep Output: approxtrnately Qito +7
volts, Auxiliary Output:  always 0;1 — 11 MHz for
low frequency counter monitoring. A Ry

Rear Panel: Sweep inhibit; stops sweep when gmund
ed. Uncalibrated RF output: =12 dBm minimum,
unmodulated. VTO output:’  200.1 — 310 MHz,
output leve]l —25 dBm m!nimu-n.. Blanking: —4
volt pulse concum.nt with RF blanking

Low Range: Typlcally (16 ppm +100 Hz)/10 min after
3.6 hours warmup

- High Range: Typlcally (15 ppm + 1 kHz)/10 min. after

36 hours warmup

GENERAL ° .‘_|

Power: | 115V £10%, 400 Hz; or 115 or 230V 110%,
50—-60 Hz; appm\:imalelv 50 VA (50 walts)

Welght Net, 21 1bs, (9, {) kg). ' i

Dimensfons: 7-25/32 in. wide, 6-3/32 in. high 15 3/8

Stability in cw in. deep {190 x 15;3 x 416 mm) '
Table 1-2. . Recommended Test Equipment (1 of 3)
il I ; il \ ‘ . ‘ . . Usp
Instrument Type '\ . Critical Specifications + Suggested Model {Note 1)
.Counter/Marker : Frequency Range 0.1 — 12 MHz HP 8600A PAT
Generato? C Accuracy, 0.1% of frequehcy :
Y .| 1InputImpedancz: 500K ohms .
Digital Voltmeter - Voltsge Range - 76 VDC to +25 V 1" HP 3439A/3443A P, A
. o ‘ Accuracy: 20, 16°T= of voltage - '
o s | Input Impedance: >100K ohms -

13



General Information

Table 1-2, Recommended Test Equipment (2 of 3)

Model 8601A

Instrument T};pe

Critical Specifications

Suggested Model

Use
{Note 1)

RF Detectar

Frequency Range: 0.1 — 110 MHz

Frequency Respense: <0.1 dB over any
10 MHz range

Output Polarity: Negative

input Impedance: 50 ohms (note 2)

HP B4T71A (note 2)

P, AT

Eleetronic Counter

Frequency Range: de to 650 MHz
Sensitivity: 100 mV
Gute Time: 1uS (Time Base)

HP 5246L

Frequency Meter
and FM Diserimi-
nator

Input Frequency Range: 10 MHz
Bandwidth: 3 Hz to 2 Mz
Discriminator Output:
Linearity: 0,57
Residuval FM Noise: All components
43,3 dB below full seale output level
QOutput Range:  Adjustable from 100
kHz/volt to 10 MHz volt
Output Filtering; (see Note 4)

HP B210A and 2 MHz
low-pass filter (Nate 3)

P, A

Oscilloscope

Bandwlidth: DC to 20 MHz

Vertical Sensitivity: 5 mV/divto 1
volt/div

Input Impedance: 100K ohms

External and internal harizantal sweep
capuhility

HP 180A/1803A/1820A

P,AT

110 MHz Spectrum
Analyzer

Frequency Ronge: 1 kHz — 110 MHz
Input Measurement Range: —50 to 10
dBm In 50 ohms
Amplitude Calibration:
1. 10dB/div
2, Accuracy: *1dB

HP 140T/B552/8553

Analyzer

400 MHz Spectrum

Frequency Range: 10 MHz — 400 MHz
input Measurement Range: =50 to +20
dBm
Amplitude Calibration:
1. 10 dB/div
2. Accuracy: i1 dB

HP 140T/8552/8555

i kHz Ampitfier

Frequency Range: 1 kHzx
Amglification: >10 dB In 50 ohms

HP 461A or 466A

DC Power Supply

DC Range: 0,05 to +10.9 VDC
Output Impedance: <0.5 ohms

HP 6215A

P, A

Signat Generator

Frequency Range: 0.2 to 110 MHz
Qutput Level: —10 dBm’'into 50 chms
Residual FM;

1. <560 Hz up to 110 MHz

2, <20Hzupto 11 MHz

HP 606A and 608C

~ Audio Oscillator

Frequency Range: 100 Hz {o 10 kHz
Output Level: 10 volts into 600 ohms

HP 200CD

P, A

(Note B)

v 50 Ohm Termination .

Frequency Range: 0.1 to 110 MHz
Impedance: 50 ohms :E%

Connector: BNC plug

HP Part No. 1250-0207

P. A

14
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/

Table 1-2. Recommended Test Equipment (3 of 3)

N O ) R S —— | N W0

General Informuation

" Use
Instrument Type Critical Specifications Suggested Model &No te 1)
RMS Voltmeter Frequency Range: DC to 80 kHz HP 3400A j P, A
, Input Range: 7mV to 1 Vrms :
Input Inipedance: >100K ohms |
T
50 Ohm Termination | Frequency Range: 0.1 to 110 MHz HP Part No. 1250.1839 f AT
{Note B) Impedance; 50 ohms 6% e
Connector; SMC Coaxial Plug ! '
K
Minimum Loss Pad Frequency Range: 0.1 to 110 Miiz Texscan Corporation, P, A
76 ohm to 50 Ohm Transition Connector: Model ZM.67 (Note 6)
BNC plug/BNC lack ' '
Adapters
1. BNC Tee 1, BNC plug and two BNC jucks HP Part No. 1250-0781 : P
: Impedance: 50 ohms
2, Subminiature-to- 2, BNC jack to SMC plug HP Part No, 1250-0832 A
BNC Impedance: 60 ohms,
Balanced Mixer Frequency Range: 6 to 60 MHz HP 10514A or 10534A P, A
Inputs: —10 dBm to +10 dBm
2 MHz low pass B8.20H B2uH Suggested art Types:
filter > I [ I < 8.2 pH 0% (HP Part No
o022 0033 o022 ' 9140-01u5)
| I T 00033 uF 10% (HP Part io.
= = = 0160.0165) ,
)__l . _|__< 0.0022 uF +10% (HP Part No.
! L 01600154}
Cutoff Frequency: Z MHz
Insertion Loss: o
Above 2MHz: >6dB
Above 10 MHz: >40 4B
10 kHz Low Pass ‘ Suggested Part Types: .
m| m mh \
Filter NI B e ¢ | 10 mh £10% (HP Part No. 9340-0131)
) . \ .01pf 10% (HP Pari No. 0160-0161)
' L 1 L ‘ A05uf £10% (HP Part No. 0160-3361)
Tomt T.om '[ 05t T-owe Ysion 510 Ohm .t\\%( HP Part No. 0757-0416)"
O \
b el

1

\

Notes s
P = Performance tests: A = Adlustment procedures; T = V'roubleshooting.
. . . ;
For 8E01A Options 0B, 008 and 010: the HP-B4TLA, Opiion 005, s required.
2 MHz low pass filter construction is shown at end of tuble.

]
10 kHz and 100 kHz filtering of output signal is required for some tests. The HP

Mode! 10531 A Filter Kit is recommended,

For B6O1A Options 0G8. 009 and 010: a 75 ohm termination.is required. This
termination could be a 50-to-75 ohm matching transfonmer used with a standard
50 ohm termination. (A typical matching transformer is the North Hills Electronics

Company's Model 11061.)

Texscan Corporation, 2446 North Shadeland Avenue, Indianapolis, Indiana, 46218,

[
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Model 8601A

Installation

SECTION NIl
INSTALLATION

2-1. INITIAL INSPECTION

2-2. Mechanical Check

2.3, If external damage to the shipping carton is
evident, ask the carier's agent to be present
when the instrument is unpacked. Inspect the
instrument for mechanical damage. Also, check
the cushioning material for signs of severe stress.

BEFORE THE INSTRUMENT IS
SWITCHED ON, its protective earth
terminals must be connected to the
protective conductor of the main
power cabl: The main plug shall be
inserted only in a socket outlet pro-

. vided with a protective earth contact.
DO NOT negate the earth-grounding
protection by the use of an extension

~ cable, power cable, or autotrans-
former that does not have a pro-
tective ground conductor. Failure to
ground the instrument properly can
result in personal injury.

To avoid hazardous electrical shock,
do not perform electrical tests when
there are eigns of shipping damage
to any portion of the outer enclosure
(covers, paneals, meters.) :

24, Electrical Check

2-6. The electrical performance cf the Model
8601A should be verified as soon as possible
upon receipt, Performance tests suitable for in-
coming inspection are given in Section IV, Per-
formance Tests. Equipment required for perform-
ance tests is listed in Table 1-2.

2-6. Claims for Damage

2.7, Before shipment this instrument was in-
spected and found free of electrical and mechan-
ical defects. If the Model 8601A is mechanically
damaged in transit, notify the carrier and the
nearest Hewlett-Packard sales and service office
immediately. Retain the shipping carton and
packing material for the carrier’s inspection. The
Hewlett-Packard sales and service office will
arrange for replacement cr repair of your instru-
‘ment without waiting for claim settlements
against the carrier.
‘ 'l

2.8. PREPARATION FOR USE

29, Power Requirements

2-10. The Hp Mcdel 8601A Generator/Sweeper
requires a power source of 115V £10%, 400 Hz;
or 115 or 230 volts ac *10%, 50 to 60 Hz, single
phase, which can supply at least 50VA (50 watts).

2-11. 115/230 VoIt Qperation

CAUTION

To avoid damage to the instrument,
set the 115/230 volt slide switch for
the line voltage to be used and insert
proper lige fuse before connecting
the power cable,

2:12, A rear panel two-position slide switch per-
mits operation from either a 1156 or 230 volt
power source. The number visible on the switch
indicates the line voltage for which the instru-
ment is connected. To prepare the Model 8601A
for operation, position the 115/230 volt slide
switch so that the number visible corresponds to
the available line voltage, and install a line fuse of
currect rating. - :

2-13. Three-Conductor Power Cable

2-14. Power Cahle. The instrument is equipped
with a three-wire power cable in accordance with
international safety standards. When connected to
an appropriate power line outlet, the cable grounds
the instrument cabinet. Table 2-1 includes illus-
trations of the main plug styles available on power
cables supplied with Hewlett-Packard instrument.
The part numbers are for complete power cables.

2-15. Operating Environment

2-16. The temperature of surrounding air must
not exceed 55°C (131°F). Clearances for ventila-
tion should be at least three to four inches at the
rear of the cabinet and two to three inches at the
sides. The clearances provided by the plastic feet
in bench stacking are adequate for the top and
bottom cabinet surfaces,

21




Installation

2-17. Bench Operation

2-18. The Model 8601A cabinet has plastic feet
and a foldaway tilt stand for convenience in
bench operation. The tilt stand permits inclining
the instrument for ease in reading the meter. The
plastic feet are shaped to provide clearance for air
circulation and to make HP half-width modular
instruments such as the Generator/Sweeper self-
aligning when stacked.

2-19, REPACKAGING FOR SHIPMENT
2-20. Original Packing Materials

2-2]1. Containers and packing materials identical
to those used by the factory are available through
your nearest Hewlett-Packard sales and service
office (see list at the rear of this manual). If the
Model 8601A is being retumed for servicing and
repair, attach a tag indicating type of service,
return address, and full instrument serial number.
Also mark the box FRAGILE to assure careful
handling. In any correspondence regarding vour
instrument, refer to the instrument by its full HP
model number and full serial number.

2-2

Model 8601A

2-22, Other Packing Materials

2.23. The following general instructions should
be followed for repackaging with commercially
available materials:

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

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

3. Use enough shock-absorbing material (three
to four inch layer) around all sides of the instru-
ment to provide firm cushion and prevent move-
ment inside the container. Protect the control
panel with cardboard.

4, Seal the shipping container securely,

5. Mark the shipping container FRAGILE to
assure care{ul handling,




Model 8601 A

Table 2-1. AC Power Cables Available

Installation

Cable

Cable C Plu Cahle For Use
Plug Type HP Part Ha, Length
Number 1] Description (inchs) Color In Country
250V 81201358 | O Straight*BS1363A 90 Mim Giay | United Kingdom,
81201703 {6 | 90° 90 Mint Gray | Cyprus, Nigeria,
e Rhndesia,
Simgapore
L N )
O o o
250V B120-t1369 | O Straight *NZSSI198/A3CH 2 79 Gray Anstrivilia,
' 81200696 | 4| 9° 87 Gray New Zealand
0]
L N
N7/
250V 81200689 |7 | Straight*CEE7-Y1 79 Mint Gray | East and West
¥ 81201692 {2} 90° _ | 79 Mint Gray | Europe. Saudi
' : Arubia, Ezypt
So. Africa. India
(unpolarized in
F many nations)
125V 8120-1348 | 5| Straight*NEMAS-15P 30 Black United States,
8120-1398 (5] 90° 80 Black Canada,
A © 8120-1754 |7 Straight *NEMAS-L 5P 36 Black Japan {100V or
' 81201378 |1 Straight*NEMAS-15P 80 Jade Gray 200W).
. 81201521 |6} 90° 80 Jade Gray | Mexico,
B120-1676 12 ) Straight*NEMAS.15P 36 Jade Gray | Philippines.
: Taiwan
250V 8120-2104 | 3{ Straiglt*SEVIOLHI 79 Gray Switzerland
1959.24507
‘ Type 12
‘ E
250V 81200698 | 6| Straight*NEMAG-15P United States,
. Cunada
, 220v B120-1957 |2 | Straight*DHCK 107 79 Gray Denmark
3 . 81202956 | 3| 90° 79 Gray
3 ‘
, 260V B120-1860 |6 | Straight*CEE22.V}
. {Systems Cabinet
. N
P " *Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for
o complete cable including plug.
E = Earth Ground; L. = Line; N = Neutra]

2-3/2-4
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Operation

SECTION lll
OPERATION

3-1. INTRODUCTION

3-2. This operating section explains the function
of the controls and indicators of the Model
8601A Generator/Sweeper, It also describes typ-
ical operating modes and operator maintenance
such as fuse and indicator lamp replacement.

3-3. PANEL FEATURES

34. Front and rear panel features are described
in Figures 3-1 and 3-2. Description numbers
match the numbers on the illustration.

35. OPERATOR'S CHECK

3-6. The oprerator’s check (Figure 3-3) is sup-
plied to allow the operator to make a quick
check of the main instrument functions prior to
use. If the correct indications are not obtained,

. perform the performance tests in Section IV to

determine if the instrument is working correctly.

3. OPERATING INSTRUCTIONS

3-8. Pigure 34 describes general operating pro-
cedures and the crystal calibration procedure is
described in Figure 3.5. Procedure steps are
numbered to correspond to related controls in
the photographs, -

3-9. General Operating Information

3-10. The FULL sweep coveis the full 0.1 to 11
MHz or 1.0 to 110 MHz range. The VIDEO
sweep is from the bottom of the band up to the
frequency indicated 'by the front panel tuning

_controls. The SYMMETRICAL sweep operation

sweeps upward, centered on the CW frequency
indicated by the front panel tuning controls. The
symmetrical sweep width is calibrated and can be
varied from 1.0 to 0 MHz on range 11 and from
10 to G MHz on range 110, The zero sweep
width position disables the sweep and is reserved

_ for fm operation.

3-11. Sweep speed is varied with the FAST/
SLOW/MANUAL switch. The control adjacent to
this switch serves as a sweep speed vernier in the

. FAST and SLOW positions and as a manual

sweep control in the MANUAL position. Sweep
speed adjustment range is from approximately 3
to 60 sweepsfsecond in the FAST position and
from approximately 3 to 60 seconds/sweep in the
SLOW position.

3-12. Sweep triggering is selected with the
TRIG/LINE/FREE switch. In the TRIG position,
the sweep is started by depressing the trgger
button. Retrace occurs automatically or sweep
may be terminated manually by depressing the
trigger button a second time. In the LINE posi-
tion, the sweep repetition rate is synchronized
with the line frequency. In the FREE position,
the sweep repetition rate is free running.

3-13. The OUTPUT LEVEL and VERNIER con-
trols provide continuous adjustment of the ri out-
put level from +20 to —110 dBm. The output
level is calibrated when the VERNIER is adjusted
for a 0 dBm reading on the meter,

3-14. FM and Symmetrical Operation

3-15. Internal fm (1 kHz rate) may be used in CW
or any sweep mode, Internal fm produces a fre-
quency deviation of 7.5 kHz *5% peak on range
11, and 75 kHz +5% on range 110, The intemnal
fm rate is 1 kHz. External fm is available for any
SWEEP mode, but not useable in CW mode,
External fm deviation and rate limits are shown
in Figure 3-8.

3-16. During fm and symmetrical sweep opera-
tions, special care should be taken to operate
within the specified 8601A frequency limits. If
operation is set for frequencies below 0.1 MHz
on range 11 or 1.0 MHz on range 110, search
circuit activates preventing the output frequency
from going below the lower limit of the band.
Search operation is indicated by jitter on the
oscilloscope display of the detected RF output
when the B601A is required to operate below the
lower limit of the band.

3-17. Amplitude Modulation Operation

3-18. Internal or external am can be used in CW
or any sweep mode. Internal modulation is 30%

3-1
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Model 8601A

FRONT PANEL FEATURES

T SWEEP NODE
RLow - SANUAL

Digital Frequency Readout. Indicates CW
frequency, SYM sweep center frequency,
or VIDEO sweep upper frequency limit, -
depending on position of CW/SWEEP
switch. Numerals on left side of decimal
point light indicate frequency in MHz,

FREQUENCY VERNIER. Fine tunes RF
output frequency. Adjustment range is
approximately +0.1%. of frequency. Clock-
wise rotation increases frequency.

CW/SWEEP. Selects FULL, VIDEO,
SYMMETRICAL sweeps or CW operation,

"' FULL sweeps full range; 0.1 to 11 MHz

(range 11)..1.0 to 110 MHz (range 110).
VIDEO sweeps from bottom of the band
to . frequency indicated. on digital fre-
quency readout. SYM sweeps symmetri-
cally about the center frequency indicated
on' the digital frequency readout. CW

generates o fixed f[requency that is se-
lected by the digital frequency readout,

SYM SWEEP WIDTH/VERNIER. Selects
sweep width about center frequency. Blue
numbers correspond to sange 11; black
numbers correspond to range 110. The
SWEEP WIDTH VERNIER adjusts the
sweep width from the calibrated position
to zero width.

Meter. Indicates RF output level in dBm
or volts rms into 50 ohms. (76 ohms for
Options 008, 009, and 010.}

OUTPUT LEVEL/VERNIER. Adjusts RF
output level. Qutput is calibrated when
OUTPUT LEVEL VERNIER is adjusted
for 0 dBm meter reading. Blue numbers

correspond to bieck meter scale {volts

rms). Clockwise rotation increases output
level.

3.2

L : Figure 3-1. Front Panel Controls, Connectors and Indicators (1 of 2)
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Operation

FRONT PANEL FEATURES

1 kHz MOD. Tums on either internal
frequency or amplitude modulation of RF
output. In AM position output is ampli-
tude modulated at 30%, 1 kHz rate. In
FM position output is frequency modu-
lated at 7.5 kHz deviation, 1 ¥Hz rate (75
kHz peak deviation on high range).

RF OUT. Calibrated RF output (into 50
ohms).

EXT AM. Input for external amplitude
modulating signals (see Figure 3-9).

Manual/Sweep Speed Control. Manual
sweep control in MANUAL mode; sweep
speed vernier in FAST and SLOW modes.
Clockwise rotation sweeps upward across

band (in MANUAL) or increases sweep

speed (in SLOW and FAST).

EXT FM. Input for modulation signals at
rates up to 10 kHz (see Figure 3-8).
Modulation (deviation) sensitivity is 6
MHz/volt in range 110; 0.5 MHz/volt in
range 11, ‘ ,

SWEEP QUT. Output ramp voltage con-

current with RF sweep. Output is approx-

imately 0 to +7V in all sweep modes.

FAST/SLOW/MANUAL. Selects

speed or manua! operation.

sweep

AUX OUT. Auxiliary output used for
frequency monitoring. Output level is
approximatley 0.5V p-p into 200 ohms.
Output frequency is 0.1 to 11 MHz on
both ranges. (Range 110 output is divided
by ten.) Provides about a —5 volt DC

© 6

level for decimal point movement when
using HP Model 8600A for frequency
measurement.

ON/OFF. Depressing turns instrument on
or off; lamp lights when instrument is on.

TRIG/LINE/FREE. Selects sweep trigger.
In TRIG position, sweep is started by
depressing trigger button. Retrace occurs
automatically, or sweep car. be terminated
manually by depressing trigger button a
second time. In LINE position, sweep
repetition rate is synchronized with line
frequency. In FREE position, sweep is
derived from internal sweep generator and
system is free running.

Trigger Pushbutton. Initiates single sweep
each time it is pressed momentarily when
TRIG/LINE/FREE switch is in TRIG
position (SYM, VIDEO or FULL SWEEP
modes). '

Crystal Cal. Aciivates & MHz calibrator
circuit. Output beatsignals at 5 MHz in-
tervals are used to calibrate single or very:
slow swept frequency readout (refer to
Figure 3-b}.

FREQUENCY. Selects CW frequency,
SYMMETRICAL sweep center [requency,
or VIDEO sweep upper frequency limit,
depending on position of CW/SWEEP
swi.ch. Clockwise rotation increases fre-
quency.

RANGE. Selects desired frequency range.
Decimal point indicator light is automat-
ically placed for correct frequency read-
out (MH2).
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Model 8601LA

=

0

} o

REAR PANEL FEATURES

SWEEP
INHIBIT
Al

_SWELP VIO

RF BLANKING/CRYSTAL CAL. Enables
and disables RF blanking and crystal cali-
brator circuit. ,

VTO. Qutput (Option 007 only). 200.1 to
911 MHz in Range 11, 201 to 310 MHz
in Range 110. Minimum amplitude is —15
dBm. For normal operating modes con-
nect this VIO ocutput to the LO INPUT
(item 3). When using 8601A as a tracking
generntor leave VTO output unconnected.

LO INPUT (Option 007 only). For nor-
mal operating modes, connect VTO out-
put (item 2) to LO INPUT. When using
8601A as a tracking generator connect
output of external - oscillator = to LO
INPUT.

AUX OUT (Option 004 only). Auxiliary
output used for frequency monitoring.

E ' ’ v
L OUTPUTS ey
: o UhCALAD
HLANKING ~ RF.
N L

@ Power cable connecior.

Output lovel is approximately 0.6V p-p
into 200 ohms. Qutput frequency is 0.1
to 11 MHz on both ranges. (Range 110
output is divided by ten.)

Line Voltage Switch. Slide switch selects
proper primary circuit for 115 or 230 Vac
operation. Exposed number indicates pri-
mary voitage to be used.

CAUTION

Before plugging in power
cable, check that line vnltage
switch is set for correct ac line
voltage,

'NE FUSE, Primary circuit overciurrent
protection. For 115 Vac operation, use :

34

Figure 3-2, Rear Panel Controls and Connectors {1 of 2)
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Operation

© 6 ¢ ©o

¥

amp, slow-blow fuse. For 230 Vac opera-

tion, use 0.5 amp, slow-blow fuse.

UNCAL RF. RF output concurrent with
front panel RF OUT but is not calibrated
or blanked during sweep retrace.

BLANKING. Output is a rectangular pulse
of approximately —4V that occurs during
retrace portiun of sweep.

VTO QUTPUT. 200.1 to 211 MHz in
range 11; 201 to 310 MHz in range 110.
Minimum amplitude is =15 dBm.

SWEEP, Sweep voltage output concurrent
with: RF sweep. Output is approximately
0 to +7V in all sweep modes.

12

REAR PANEL FEATURES

SWEEP INHIBIT. A sweep inhibit pulse
(momentary ground), adjustable for any
frequency point across the swepti range, is

applied to momentarily stop the .8601A

sweep. This pause enables the HP Model
8600A Digital Marker to measure the fre-
quency at that particular point in the
sweep. '

Identification Plate, Serial number that
identifies individual instrument. First
three or four digits identify the serial
prefix. If instrument includes a standard
modification (called an Option) then the
option number is given on the identifica-
tion plate just below the serial number.

Figure 3-2. Rear Panel Controls and Connectors (2 of 2)

3-5
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Model 86U1LA

OPERATOR'S CHECK
' O5CILLOSCOPE
agoIA -
GENERATOR/SWEEPER ;_ WPy T
15 MHz T
COUNTER F-j O O
[::‘ | o
! XK XAT) H
Ak [ Liidd ar
(T3} ouT our
. RF
DETECTOR
—
] 1
S J

Procedure:
1. Connect equipment as shown in Test
setup.

2. Set 8G01A controls as follows:

RANGE .. ......... .. 11
FREQUENCY ... ..... 11 MHz
CW/SWEEP . ......... FULL
SYM SWEEP'WIDTH . ... ... o
SYM SWEEP WIDTH

VERNIER . ........ CAL
CRYSTALCAL . ....... OFF
TRIG/LINE/FREE . ... ... FREE
FAST/SLOW/MANUAL . . MANUAL
MANUAL ....... Fully Clockwise
OUTPUT LEVEL .. .... 0 dBm
OUTPUT LEVEL

VERNIER . Fully Counterclockwise
1kHzMOD ........... OFF
BLANKING/CRYSTAL CAL

(rear panel) ... .. ... .. OFF

3. Depresz ON/OFF pushbutton to turn on
instrument, pushbutton lanp should light.
Allow 15 minutes of warmup time.

RF Power Chechk

4, Adjust QUTPUT LEVEL VERNIER (red
knob) clockwise for a 0 dBm indication on
8501A meter: meter indicatibn verifies RF out-
put,

Full Sweep and Frequency Range Checks

5. Note counter reading. Counter should
indicate approximately 11 MHz. Adjust
MANUAL sweep control fully counterclock-
wise. Counter should indicate approximately
0.1 MHz.

6. Set. RANGE switch to range 110.
Counter should indicate approximately 0.1
MHz, Adjust MANUAL sweep control fully
clockwise. Counter should indicate approxi-
mately 11.0 MHz: this verifies proper opera-
tion of frequency control circuitry in FUL
SWEEP mode. :

Auto Sweep, Blanking, and Leveling Checks

7. Set FAST/SLOW/MANUAL switch to
FAST. Set oscilloscope to external sweep and a
vertical sensitivity of 0.1 V/div. Establish a
zero volt base line near the top edge of the

CRT face. Swept trace verifies proper opera-

tion of sweep generator circuitry,

8. Set rear panel BLANKING/CRYSTAL
CAL switch to ON position. The oscilloscope

should . display two different signal levels

(sweep and blanking traces). This verifies
proper operation of blanking circuitry.

9. Oscilloscope display should be as shown
in Figure 6-1. Leveled output verifies proper
operation of rf detection and ALC circuitry.

Crystal CAL Check

10. Set CRYSTAL CAL switch to ON posi-
tion and RANGE switch to '11, Observe the
oscilloscope display. The rf output sweep trace
should be blanked momentarily at 5 MHz
intervals (two places). Momentarily blanked
output veriftes operation of 5 MHz marker
generator.

11. Return CRYSTAL CAL switch to OFF
position,

Figure 3-3. Operator's Check (1 of 2)
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Operation

OPERATOR'S CHECK

Video Sweep Chech
12. Set CW/SWEEP control to VIDEO and
adjust FREQUENCY control for 5 MHz.

13, Set FAST/SLOW/MANUAL switch to
MANUAL and adjust MANUAL control fully
clockwise.

14. Counter should indicate approximately
& MHz (upper frequency limit of VIDEO
SWEEP).

i5. Adjust MANUAL control fully counter-
clockwise, Counter should indicate approxi-
mately 0.3 MHz (lower frequency fimit of
VIDEO SWEEP). Frequency outputs verify
proper operation: of frequency control circuitry
in VIDEO SWEEP mode.

SYM Sweep Check

16. Set CW/SWEEP switch to SYM. Adjust
FREQUENCY contre] for a ccunter md:catlon
of 5.0 £0.1 MHz.

17. Set SY.! SWEEP WIDTH control to 1
MHz (blue numbei ),

18, Adjust MANUAL control [rom fully
counterclockwise position to fully clockwise
nosition, Counter should indicate a total fre-
guency change of approximately 1 MHz. This
verifies proper operation of frequency control
circuitry in SYM SWEEP mode.

Modulation Check
19. Set 1 kHz MOD switch to AM position

' and set oscilloscope for an internal sweep of 1

ms/div. Oscilloscope display should appear as a
1 kHz sine wave. This verifies proper operation
of internal 1 kHz oscillator circuitry.

t
This completes the operator’s check. Detailed
performance testing procedures are piven in
Section IV,

\ Figure 3-3. Operator’s Check (2 of 2)
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Model B601A

0

FRONT PANEL OPERATION

M SEOIA' GENERATOR/ SW
MEMETE ypaeam0 ]y

Select the frequency range desired:

Range il: 0.1 to 11 MHz
Range 110: 1.0 to 110 MHz

Select mode of operation desired:

FULL: Sweeps full band 0.1 to 11 MHz
on range 11; 1 to 110 MHz on range 110.

VIDEO: Sweeps from bottom of band
(0.1 or 1,0 MHz) up to frequency indi-
cated on digital frequency readout.

SYM: Sweeps upward, centered on CW
frequency indicated on digital frequency
readout.

cw: =RF output frequency is indicated
on digital frequency readout.

o If using the SYM sweep operation, select

the desired sweep width. Sweep width is
calibrated when VERNIER is in CAL
position. VERNIER can be used to vary
sweep width from calibrated width to
zero. Blue numbers on dial correspond to
range 11, black numbers correspond to
range 110,

o Adjust for the desired output level. Cali-

brate output by adjusting for ¢ dBm read-
ing with QOUTPUT LEVEL VERNIER.

Apply frequency or amplitude modulation
as desired.

3-8

Figure 3-4. Front Panel Operation (1 of 2)




Model B601A

Operation

FRONT PANEL OPERATION

NOTE

Intemal modulation is ob-
tained with 1 kHz MOD
switch set to AM or FM, Ex-
ternal modulation is obtained
with MOD switch to OFF
and external signal applied to
EXT AM or EXT FM jack.

Internal am, fm or external am may be
applied in CW or any sweep mode, Ex-
ternal am limits are shown in Figure 3-9.

External fm may be applied in any sweep
‘mode, except CW mode. Extemal fm
limits are shown in Figure 3-8.

Select the desired sweep speed or manual
- operation, In FAST and SLOW position,
the manual control serves as o sweep
“speed vemnier. Clockwise rotation increases
sweep speed.

FAST: 3 to 60 sweeps/second
SLOW: 3 to 60 seconds/sweep

Depress ON/OFF button. Allow two hour
warmsp.

Select the desired sweep trigger:

TRIG: - Sweep is started by depressing
trigger button. Retrace occurs automat-
ically or sweep may be terminated man-
ually by depressing trigger button a sec-
ond time.

LINE: Sweep is.synchmnized with line
frequency.

FREE: Sweep free runs.
Tune to the desired frequency on the digi-

tal frequency readout. The VERNIER can
be used to fine-tune the frequency ap-

‘proximately +0.1% of frequency

Figure 3-4. Front Panel Operation (2 of 2)
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Model B601A

O

CRYSTAL CALIBRATION

anE N, ouns

'

AT
whavin Ty

0
r

UTPUT LEVEL -
CLVERNIEN
M Pa

Be sure that Ithe FREQUENCY VERNIER
is centered on the white mm%, and rear
panel BLANKING/CRYSTAL CAL switch
is ON.

NOTE
Set CW/SWEEP control to CW.

Switch CRYSTAL CAL to ON.

Tune the FREQUENCY contro!l to the &
MHz multiple nearest the desired fre-
quency,

Slowly tune CRYSTAL CAL adjust to
obtain peak meter indication.

NOTE

When properly tuned, the
peak response will be cen-
tered between two nulls,

Switch CRYSTAL CAL to OFF, The digi-
tal frequency readout is calibrated to
+0.01%. ‘

NOTE

The crystal calibrator signal
can be used as a series of
marker signals for very slow
sweep rates.

3-10

Figure 3-5. Crystal Calibration




Model 8601A : : Operation

. B601A METER AS AN AM INDICATOR

o-1
SCALE

0-3
SCALE
! ' MODULATION
728 : : ot : SWITCH
. . AT Gyt swiep out 2T fu Tt aw
' MOD PUSHBUTTON |
MOPSOMIBI-  TUNNER KNOB)
I 1. Connect 8601A controls as follows: ‘ 2. To Use B601A Meler as an External AM
Indicator

OUTPUT LEVLLHVERN[ER . 0dBm  Depress the MOD pushbutton and apply an
' on 8601 A meter external AM signal to the front panel EXT AM
CWISWEEP R, cw jack. The amount of external am applied can
RANGE ... . 1190 be read directly on the 0 — 3 (0 — 30%) scale

FREQUENCY ........ 10MHz Of the 8601A meter.

(ov greater)
MOD Control . Fully counternlockwise In i.mg;c: Use B601A Meter as an Internal AM

Modulation Switch . AM (Opt: m%gg)l* Set Modulation switch to the AM posttmn

. (Option 011 does not have intermal AM.) De-
OFF or EXT AM (Option O11)* s "tha MOD pushbutton and adjust MOD
control (outer knob) clockwise for the desired

*AM reidings should be made an thé 0 — 3 scale of the : _ -
BGOJA meter, This scale has heen calibrated for AM readings amount of internal AM on the 0 3 (0

of 0 to 30%, 30%) scale of the 8601 A Meter,

Figure 3-6. Using 8601A as AM Indicator (Options 001, 002, 011)
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Operation

Model 8601A

I qut SWERF QUT

1. Connect 8501A controls as follows:
QUTPUT LEVELIVERNIFR . 0 dBm
\ © on 8601A met.er
SYM SWEEP WIDTH S

CW/SWEEP . ... ....... 5YM
RANGE . ... .. ...... 110
FREQUENCY . ..... .. 10 MHz
' (or higher)
TRIG/LINE/FREE . .. .. .. FREE
FAST/SLOW/MANUAL . . . FAST
Mod Control (outer knob}; . . . . Fully
_ counterclockwise

Modulation Switch . . FM (Options 001,
002)*

FM 10 kHz or FM 30 kHz
(Option 011)*

2. Using 8601A Meter as an External FM
Indicator .
Depress the MOD pushbutton npply an ex-

EXT Pl 5

@.@@

MOD_ CONTROL
(OUTER KNOB)

ternal AC signal to the front panel EXT FM

8601A METER AS AN FM INDICATOR

0~
SCALE

0-3
SCALE

P
: MODULATION
SWITCH

[) AN
.os .

i

MOD PUSHBUTTON
(INNER KNOB)

jack. The amcunt of external FM applied can
he read directly on the approprmte 8601A
meter, \
3. Using 8601A Meter as an Interna! FAl
Indicator
Set Modulation switch to the desired FM posi-
tion. Depress MOD pushbutton and adjust
MOD control (outer knob) clockwise for the
desired amount of internal FM, 'as indicated on
the apprppriate 8601A Meter.*

'FM[ readings should be made on the following B601A Meter
scales.

10ption’' 001) the 0 — 1 scale has been collbrated for FM
readings of 0 to 100 kHz.

(Option 002) the 0 — 3 scale has been calibrated for FM
readings of © to 30 kHz.

(Option 011) the modulation switeh selects either the P — 1
or 0 — J scalest the FM 10 kHz position selects the 0 — 1
scole, which is calibrated for FM readings of O to 10 k¥z: the
FM 30 kHz position selects the 0 — 3 scale, which is calibrated
for ¥M readings of O to 30 kHaz.

312

Figure 3-7. Using 8601A Meter as an FM Indicator {Optinns 001, 002, 011)
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Model 8601 A

6% at a 1 kBz rate. The external am is adjust-
able from about 10% at 0.6 kHz rate, 50% at
a2 400 Hz rate, 80% at a 10 Hz rate (see Figure
3-9 for maximum limits).

3-19. For AM operation, the rf output level
should be adjusted before applying modulation.
The meter monitors the output of a peak detec-
tor and, therefore, rends a greater apparent rf
level when amplitude modulation is applied.

3-20. OPERATOR'S MAINTENANCE
3-21. Fuses

322, Fuse F1, located on the rear panel, is in-
_stalled in the primary, circuit of power trans-

former T1, to protect the instrument. For 116
Vac operation, F1 should be a standard 1 amp,
slow-blow fuse, for 230 Vac operation, F1 should

HH 1l
50 ‘
*lfb,,a%
5 LIS 4,
. ey \""&‘
\\‘QQLJ, PSG
05 r | ‘\"{e\ e
\....
008 T
0 ) - R 10

FM MODULATION RATE (kHz)

Figure 3-8. Maximum Peak Deviation versus
Fregueney Modulation Rate

Operation

he a standard 0.5 amp, slow-blow fuse. Refer to
's list in Section VI for fuse part number.

3-23. Fuses A8F1 and A8F2 ure located on rec-
tifier board AS. A8F1 is a standard 2 amp, slow-
blow fuse, that protects the +2CV and —6.3V
power supplies, ABF2 is a standard 0.126 amp,

" slow-blow fuse, that protects the —76V power

supply. Refer to parts list in Section Vi for fuse
part number.

3-Z4. Lamp Replacement

3-25. The front panel indicator lamp located’ in
the ONJOFF switch is replaceahle from the front.
Pull the white pushbutton straight out, and re.
place the lamp (HP Part Number 2140-0244).
Align the pushbutton guide (small protrusion)
with the notch in the ON/OFF switch-receptacle
and reinsert pushbutton.

100
B—T
~
' ~
1] y
N\ TN
i \ \\
60 N

L —
\ y+20dBm Range
\

¥ i \

\ \

40 : +10dBm Hun&~ 5

‘ or Below \
150 L
| \ Ky
20 \ X —
Lo : { I i“.\
0.001 ol ) R} ' 1,0 19 100
MODULATION RATE (kHz) .

MODULATION (%)

Figure 3-9.“ Maximum Percent Modulation versus
~ Modulation Rate

b
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Model 8601A

Performance Tests

SECTION 1V
PERFORMANCE TESTS

4-1. INTRGRUCTION

4.2, The procedures in_this section test the
instrument’s electrical performance (standard
instrument and instrument Options 001 — 011)
using the specifications of Table 1-1 as the per-
formance standards. All tests can be performed
without access to the interior of the instrument.
A simpler operational test is included in Section
IIf under Operator's Checks.

4.3. EQUIPMENT REQUIRED

44, Equipmént required for the performance
tests is listed in Table 1-2, Recommended Test

f

Equipment. Any equipment that satisfies the
critical specifications given in the table may he
substituted for the recommended models.

4.5. TEST RECORD

4-6. Results of the performance tests may be
tabulated on the Performanc Rest Record (Table
4-2) at the end of the proredures. The Test Record
lists all of the tested specifications and their
acceptable limits. Test results recorded at incoming
inspection can be used for compurison in pericdic
maintenance and troubleshooting and after repairs
or adjustments,

4-1
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Performance Tests Mode! 8601A

PERFORMANCE TESTS : .

4.7. Initial Setup. Before proceeding with performance tests, allow the Model 8601A at least a one
hour 'warmup.

48, Freguency Coveraga]Accuracy

Specification: ;
Coverage: Low range, 0.1 — 11 MHz; high range, 1 — 110 MHz.
Accuracy (in CW, stop frequency of VIDEO sweep, and center frequency of SYMMETRICAL sweep):
Low Range, +1% of frequency $10 kHz
High Range, +1% of frequency +100 kHz.

Description: .

The frequency coverage (range) and accuracy is tested using a counter to measure the model B60O1A
AUX OUT frequency. The AUX OUT frequency is equal to the actual RF output frequency in low
range of the 8601A and is equal to.the actual RF output frequency divided by ten (through a precision-
internal divider) in the high range of the 8601A.

Equipment: :
Counter/Msarker Generator . . . . . .+ + « + » » s e e e e e e e e e e HP 8600A

Procedure:
1. Connect counter to 8601A AUX QUT connector.

9. Make the following BE01A settings:

FREQUENCY . ... .. .. 0.1 MHz CRYSTALCAL .. ...+ v v v OFF
RANGE .. ... b e e e e 11 SWEEPMODE .. ... ... .+ .. FAST
FREQUENCY VERNIER . . .. Centered TRIG/LINE/FREE . . ... ... .. FREE
CW/SWEEP . . . . v o v v v v v vt cwW OUTPUTLEVEL . ... ... ... 0 dBm
SYMSWEEPWIDTH . .. ... . ... 0 CUTPUT LEVEL VERNIER . ... .. 0dBm
SYM'SWEEP WIDTH on output meter

VERNIER .. . .« v o s v CAL TkHzMOD . ... .. ... OFF (or EXT)

. 3. Counter should indicate G.1 MHz 11 kHz, |
4. Adjust 8601A FREQUENCY control to & MHz.
B Countg_r_'should indicate 5 MHz +60 kHz.

6. - Adjust FREQUENCY control to 11 MHz.

+ 7. Counter should indicate 11 MHz +120 kHz.

8. Set 8601A RANGE switch to 110.

9, Adjust FREQUENCY control to 1 MHz.
NOTE

" With RANGE in 110 frequency rieasured at 8601A AUX OUT jack will be one-tenth the
 actual frequency output. .

10. Counter reading should be 0.1 MHz 11 kHz.

4.2




Model 8601A Performance Tests

PERFORMANCE TESTS

. 48, Frequency Coverage/Accuracy (Cont)

- NOTE
When using @ HP Model 8600A counter, the decimal point is automatically shifted one
place when B601A s used on high 110 RANGE. Therefore, for step 10 a HP Model 8600A
counter reading should be 1 MHz £+110 kHz. ‘
11. Adjust FREQUENCY control io 60 MHz: the counter reading should be 6 MHz +60 kHz.

12, Adjust FREQUENCY control to 110 MHz: the counter reading should be 11 MHz :120 kHz,

4.9, Sweep Characteristics

Specifications:
Full Sweep: Approximately 0.1 — 11 MHz and 1 — 110 MHz independent of dial setting.
Video Sweep: Sweep extends from low end of range to frequency dial setting. Start frequency
accuracy is 1% of stop frequency, +100 kHz, high range; 1% of stop frequency, +10 kHz low range.
Symmetrical Sweep: Center frequency may be tuned to any point on either range:
Sweep Width: 0 — 1 MHz low range; 0 — 10 MHz high range, There are five calibrated sweep
width positions as well as an uncalibrated vernier to provide continuous adjustment.

Sweep Width Accuracy: 2% of sweep width or 1 kHz on low range; 2% of sweep
width or 10 kHz on high range.

Description: : ‘
The sweep characteristics of the 8601A are tested by actually measuring RF frequency points during

~ swept opetation with a special electronic counter (the HP Model 8600A). If this special counter is not

available, an alternate test of 8601A sweep characteristics can be ‘made with .the B601A in MANUAL
SWEEP mode and using a standard electronic counter.

[y )

wtEr

05CILLOSCOPE

ASTEP I T

{ [T
B601A ET T
GENERATOR/ ) -4 “"”"“' Yo A

I SWEEPER

. ©

COUNTER

IMNT C Ny

RF
DETECTOR

Figure 4-1. Sweep Characteristics Test Setup

4-3




Performance Tests Model 8601A

: PERFORMANCE TESTS
4.9, Sweep Characteristics (Cont)
Equipment:
RFEDetector . . v . v v b ot b e e e e e e e e e e e e e e e e e e HP 8471A
Qscilloscope s e e e e e e e e e e e e e e e e ww ... .HP1BOA/BU3A/1B20A
Counter/Marker Generator . . . . . . . . . e e e e e e e e e e e e e e HP 8600A
Procedure:

1. Connect equipment as shown in Figure 4-1.

2. Make the following initial settings:

8601A
RANGE . . ... ... ... 110 OUTPUT LEVEL e e e e e 0 dBm
CW/SWEEP . .. . . .. .. . FULL SYM SWEEPWIDTH . . . . . . ... 0
SWEEP MODE .+ . . . . FAST/FREE SYM SWEEP WIDTH VERNIER . . . CAL

MANUAL SWEEP CONTAOL . . Fully CRYSTALCAL . . . . . . . . . . OFF
- clockwise MOD s+ + s+ v + » + + . QFF (or EXT)

3. Set Counter/Marker Generator for SCGPE/SWEEP mode and Oscilloscope DC coupled-external
horizontal input sensitivity for full screen (horizontai line) CRT display.

4. Select a marker to be counted by pushing the pushbutton in the center of the desired marker
knob. '

NOTE

/

The marker selected provides a brighter marker dot than the other dots,

5. Position selected marker to highest swept frequency point on display. The counter indication
should be 110 to 120 MHz.

6. Push a different pushbutton and position newly selected marker to lowest swept frequency point
on display. The counter indication should be 0.98 to 3 MHaz.

. 7. Set B601A range to 11 and reposition selected markers, if necessary measure highest and lowest
swept frequencies. Highest frequency should be 11 to 12 MHz. Lowest frequency should be 0.1 to 0.3
MHz.

8. Set B601A CWISWEEP contro!l to VIDEQ and FREQUENCY control to 10 MHz.

4

9, Select and position markers on highest and lowest frequency point on display. The lowest frequency
should be 0.1 £0,11 MHz, The highest frequercy should be 10 £0.11 MHz.

NOTE

Frequency of the 8601A AUX OUT jack when in RANGE 110 will be one-tenth the actual
frequency output. ‘

10. Set 8601A to range 110 and FREQUENCY control to 100 MHz,

11, Select and position markers on highest and lowest frequency point on display. The lowest frequency
should be 1 21,1 MHz. The highest frequency should be 100 21,1 MHz,

'

12, Set 8601A CW/SWEEP contro! to SYM, SYM SWEEP WIDTH contro: to 10 MHz, SYM SWEEP
WIDTH VERNIIER to CAL, and SWEEP MODE to FAST/FREE.

4-4
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PERFORMANCE TESTS

4-9. Sweep Characteristics (Cont)
13. Position a selected markar to center of oscilloscope swent display line.

14. Adjust 8601A FREQUENCY control for counter indication of 100 MHz.
15. Position a selected marker to highest frequency point on display. Note counter indication. Position
a selected marker to lowest frequency point on display. Note this counter indication.

16. The difference between the two counter indications should be within the test limits'in the table .
velow. Set the RANGE and SYM SWEEP WIDTH controls to each of the posiitons in the table helow.
Repeat step 15 for each setting and compare to the corresponding test limits,

Tuble 4-1, SYM SWEEP WIDTH Accuracy Test

Calibrated Hiphest, Lowest Difference
RANGE SYM SWEEP WIDTH Frequency Test Limits

! Minimum Maximum
110 10 9.8 MHz 10.2 MHz
110 3 2.94 MHz 3.06 MHz
110 1 _ ‘ 0.98 MHz 1.02 MHz
110 3 ' 0.29 MHz 0,31 MHz
11¢ 1 .09 MHz 0.11 MHz
11 1 980 kHz 1020 kHz
11 3 294 kHz 306 kHz
11 . 98 kHz 102 kHz
11 .03 29 kHz 31 kHz
11 01 9 kHz 11 kHz

NOTE

Steps 17 through 20 comprise an alterna-e method for testing the symmetrical sweep using a
standard elertronic counter. ‘

17. Connect electronic counter to 8661A RF OUT connector.

. 18. Set 8601A controls as follows:

RANGE. .......cviviiiiirnsrnrsnes 110
FREQUENCY........cocnvivens, 46 MHz
SWEEP ........... R R SYM
SYM SWEEPWIDTH ,....... ... 10 MHz
SYM SWEEP WIDTH VERNIER. ..... . CAL

SWEEPMODE ................ MANUAL

19. Set SWEEP MODE MANUAL contro} full clockwise note frequency on counter. Set SWEEP MODE
MANUAL control full counter-clockwise and note this frequency.

90. The difference between the two counter indications should be within the test limits in the table
~above. Set the RANGE and SYM SWEEP WIDTH controls to each of the positions in the table above.
Repeat step 19 for each setting and compare to the corresponding test limits.
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PERFORMANCE TESTS

4-10. Linearity

Specification:
Linearity: *0.,6% of full sweep.

Description:

Linearity (RF output frequency versus sweep output voltage) can be checked two ways. Measuring
RF frequency points during swept operation with an oscilloscope and a special electronic counter (HP
Modecl 8600A) or calibrating an X-Y recorder and plotting the 6 MHz markers of the internal 8601A
Crystal Calibrator, Both measurement, techniques are described in the following procedure.

NOTE

The accuracy of the special counter technique is dependent on the oscilloscope accuracy.

Procedure:

Special Counter Technigue
1. Use equipment setup of Figure 4-1.

2, Make the following initial settingsf

CW/SWEEP . .. .. ... ... FULL OUTPUT LEVEL . ... ... . .. 0 dBm
SWEEP MODE . ... ... FAST/FREE CRYSTALCAL .. ........ . .. OFF -
MANUAL SWEEP : MOD .. ... . ... OFF (or EXT)

CONTROL ... ... Full clockwise BANGE ................ 110

3. Set Counter/Marker Ccncmtor for SCOPE/SWEEP and de-couple the oscilloscope for external
horizontal sweep. Adjust the oscilloscope horizontal control, input sensitivity for full scrven {horizontal
line) display. L

4. Select a marker to be counted by pushing the pushbutton in the center of the desired marker
knob., ‘

5. Position selected marker to highest swept frequency point on display and record counter reading.
6. Position selected markcr to lowest swept frequency point on display and record counter reading.

7. Position selected marker to center of swept display. The counter reading should equal a
frequency half way between the highest and lowest swept frequency points.

\
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| . PERFORMANCE TESTS

4-10. Linearity {Cant}

8. Position selected marker to a point on the swept display that is half way between the lowest and
center points. Counter reading should equal a frequency one-quarter way between the highest frequency
and lowest frequency.

9. Position selected marker to a point on the swept display half-way between the center and highest
points. Counter reading should equal a frequency three-quarters of the way between the highest
frequency and lowest frequency.

10. Repeat above procedure at all frequency points of interest.

. X-7 Recorder Technique '
‘ 11. Connect equipment as shown in Figure 4-2.

BGOIA X‘Y RECORDEH

GENERATOR /SWEEPER Y

o | e -
RF DETECTOR
. ‘ Figure 4-2. Alternate Linearity Test Setup
, 12. Set 8601A controls as follows:

. ‘ CW/SWEEP .. .........VIDEO SWEEPMODE ... ...... TRIG/SLOW
o RANGE............‘..IIO‘CRYSTALCAL s r h e e s e e .. ,ON

FREQUENCY ........ 110MHz  OUTPUT LEVEL . .. v e v s v v . OdBm

13. Adjust r'ecorderix-axis sensitivity for 21 cm horizontal display between 1st and last 5 MHz marker.
With this calibration; 1 mm equals )0.5% of_ sweep width. -

14. Depress TRIG button to obtain sweep.

. 15. Markers are visible every 5 MHz and occur every cm (also occur =2.5 em below 10 MHz) :1 mm
(1 mm = 0.56% linearity), B '

TR R TooTn T
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PERFORMANCE TESTS

4-11. Amplitude: Modulation

Specification:
Standard Instrument and Options 003, 004 v:d 006 — 010
Internal AM: 30% 5% at 1 kHz, less than 3% distortion. Typically <1% distortion for output
réadiags on upper half of meter scale.
External AM:. Zero to 50%, up to 400 Hz. Zero to 30%, up to 1 kHz. Applied through external

AM input on front panel. Sensitivity typltally 2V peak/10% modulation index at 400 Hz (10 — 50%
AM).

Option GO and 002 Instruments
Same as standard instrument, except:
1. OQutput level meter usable as 0 — 30% AM monitor for internal or external AM with 3%
accuracy for 22 to 30% AM levels (60 Hz to 1 kHz rates).

2. Internal AM adjustable 0 — 30%.
Option 005 Instrument
Same as standard instrument, except Internal AM rate is 400 Hz.

Option 011 Instrument ‘
Same as Option 001 instrument e\cept that internal AM is removed from instrument.

Description.
The amplitude modulation rate and level is measured using an oscilloscope.

Equipment: ' :
Oscilloscope . . . . HP 180A/1803A/1820A Audio Oscillator ., . . . . .. . . HP 200CD

Procedure:
1. Connect oscilloscope to 8601A RF OUT w1th 50 ochm termination connected in parallel with RF
input at oscilloscope input,

NOTE

For Optzon 008, 009 and 010 instruments (75 ohm output lmpedance) use 2 75 chm to 60
ohm minimum loss pad. Refer to Table 1-2,

2. Make fo]lowing 8601 A settings:

CW/SWEEP - . ... ... ...... cw FREQUENCY . .. ........ 10 MHz
OUTPUT LEVEL . . ..... +10 dBm MOD . .... ... ... OFF (or
RANGE . ............. 11 EXT AM)

/

3. Adjust oscilloscope vertical sensitivity for a6 em display (oscilloscope horizontal sweep time
should be about 0.5 millisecond/div).

4. Connect audio oscillator (1000 Hz) to
8601A EXT AM connector.

6. Adjust audio oscillator amplitude output
level for 30% amplitude modulation level as indi-
cated on oscilloscope display (1.5 cm peak-to-
trough modulation signal as shown in Figure 4-4).

Figure 4-4. Typical Amplitude Modulated
Carrier Waveform

48
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PERFORMANCE TESTS

4.-11. Amplitude Modulation {Cant) ' .
NOTE

By varying zsudio oscillator amplitude
output level, the modulation signal
should be adjustable from 1.5 cm
{peak-to-trough) amplitude to ap-
proximately zero amplitude.

. AM Monitor TEST (For Option 001, 002 and 011 instruments only}

§. For Option 001 or Option Q02 instruments, turn front panel MOD vernier control full counter-
clockwise and set AM/FM/OFF switch to AM. For Option 011 instruments, 10 kHz/30 kHz/OFF switch
should be set to OFF,

NOTE
For some Option 011 instruments, the OFF position was labeled EXT AM,

7. If necessary, re-adjust audio oscillator for 30% amplitude modulation as in step b.

8. With front panel MOD pushbdtton depressed, the 8601 A OUTPUT LEVEL METER should indicate
30 %3 divisions ( 30 £3%) on the O — 3 volt scale,

In terna! AM Test
NOTE

The Option 011 instrument does not have internal AM.
9. Remove 8601A EXT AM input signal.

10. Set OFF/AM/FM switch to AM. For Option 001 and 002 instruments, push MOD button and
adjust MOD vemier control for 30% output level meter reading on 0 — 3V scale.

11. Internal amplitude modulation level as indicated on oscilloscope should be 1.6 $0.26 e¢m
(30 £5%).

4.12. Extemal FM

Specifications:
Standard Instrument {and Options 604 — 010)
External FM: Sensitivity; 6 MHz per volt +6%, high range; 0.5 MHz per volt :5% low ronge;
negative polarity,
Deviations to the band edges are possible for rates from DC to 100 Hz; voltages to frequency
linearity are +0.5%, allowing remote frequency programming.

Cption 001 Instrument
Same as standard instrument except:
Meter is usable as FM peak "deviation monitor for FM deviations of 0 — 100 kHz at RF
frequencies above 10 MHz. Meter accuracy is 6 kHz for 50 Hz to 10 kHz FM rates; 10 kHz for 10 to
20 kHz FM rates.
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PERFORMANCE TESTS

4-12. Extemal FM (Cont)

Option 002 Instrument
Same as standard instrument, except'

Meter is usable, as FM penk deviation monitor for FM deviations of 0 — 30 kHz at RF
frequencies above 10 MHz. Meter accuracy is :1.6 kHz for 50 Hz to 10 kHz rates; 3 kHz for 10 to
20 kHz rates.

Option 003 Instrument
Same as standard instrument except:

For narrow frequency control up to 300 kHz (30 kHz on Iow range}; External FM sensitivity is

reduced to 100 kHz/volt high range; 10 kHz/volt, low range.
Option @11 Instrument
Same as standard instrument, except:

1. Meter is usable as FM peak deviation monitor for deviation rates of 0 — 30 kHz ana 0 — 10
kHz at frequencies ubove 10 MHz. |

2. Meter accuracy for 0 — 30 kHz deviation same as Option 002.

3. Meter accuracy for 0 — 10 kHz deviation, +0.6 kHz for 50 Hz to 10 kHz rates; 1.0 kHz for
10 kHz to 20 kHz rates.

Descr:pnan

The frequency modulated carrier signal from the 8601A is cown converted to 1.0 MHz using a signal
generator and a frequency mixer, This down-converted frequency retains all frequency modulation
characteristics of the original signal. It (1 MHz frequency modulated signal) is demodulated, using a
calibrated discriminator, and a rms voltmeter is used to measure the magnitude of the modulation signal,

<

0022 0033 0022 SIGNAL GENERATOR
F uF uF

. : = 2 MHz Low Pass Filter

B.21M B2uM

B60IA
GENERATOR SWEEPER
COUNTER : == ] k_;}
A== - | MIXER e 3
I - 1] Y .
— - o o =
FE 5 ]
2MHz
OSCILLATOR POWER SUPPLY [] Low oSS ; .
1 1 , !
-8 & Ve RMS *
x FREQUENCY VOLTMETER
1 L.
I B e ——— feme s
WLl - oyt &

Figure 4-5. External FM Test Setup

Equipment: ’ ,
Counter/Marker Generator . ., . HP 8600A Signel Generator HP 606A
DC Power Supply HP 6215A and HP 608C
Audio Oscillator HP 200CD 2 MHz Low Pass
RMS Voltmeter . HP 3400A Filter . {See Table 1-2)
Frequency Meter HP 5210A igi HP 3433A/
Balanced Mixer . » HP 10514A 3443A

or HP 10534 A

yrmance Tests Y Performance Tests

Table 4-2, Performance Test Record (2 of 3)
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y

. PERFORMANCE TESTS

. . 412, External FM (Cont) ‘ '}

. Procedure (Standard and all Option Instruments) '
1. Connect de power supply to 8601A as shown in Figure 4-5. Connect counter to RF OUT.

i ! . NOTE

b

For Options 008, 009 or 010 instruments 75 ohm output impedance, use a 76 ohin to 50
ohm minimum loss pad. (Refer to Table 1-2).

2. Set 8601A controls as follows: CW/SWEEP . . .. ..« v oo v v S5YM
SWEEP MODE . . ... ..... FAST SYMSWEEPWIDTH ... ... ... .. 0
. RANGE ..... b e s e e e e s 110 QUTPUT LEVEL . ... ... ... +10 dBm
FREQUENCY ......... 60MHz MOD ....... e e e . » . OFF*

*For some Option 011 instruments, the OFF position was labeled EXT AM.
3. Incremse power supply output in —1 volt steps.

NOTE
For Option 003 in- ruments, only up to 3 volts,

4. Counter indicates 8601A frequency, increases approximately 5 MHz for every -1 volt step across
the band (100 kHz per volt for Option 003 instruments).

. . 'B. Set power supply to 0 volt and 8601A RANGE to 11. Connect counter to AUX OUT.

6. Incresse power supply in —1 volt steps.

7. Couﬁter indicates 8601A frequency, increases approximately 0.6 MHz for every 1 volt increase
actoss the band (10 kHz per volt for Option 003 instruments).

8. Remove power shpply and connect audio oscillator to EXT FM jack.

N 9. Frequency Meter Calibration. Before connécting the frequency meter in the test setup, calibrate
it as follows:

a. Install shorting board in Model 652104,

- b. Set sensitivity (volts RMS) to CAL {100 kHz) and range to 100 kHz. The meter should display
a full scale indication; if not, adjust screwdtriver CAL (100 kHz} as necessary.

N . ¢ Adjust rear punel DISC GAIN CON’II‘ROL for —1 volt DC at DISC OUT jack of 5210A (os
' “measured on voltmeter).

J d.- Reset SENSITIVITY (volts RMS) to 0.1 Vrms.

e. Remove internal shorting board and installl 10 kHz'low pass filter (HP Part No, 10531-6001) in
; , 5210A. Tl;‘e Butterworth configuration is' preferred because it provides maximum amplitude response
B . flatness. ' o
| R NOTE
‘0 P v If internal 10 kHz low pass filter is not available, internal shorting board should be installed
o in 5210A and 10 kHz low pass filter (see Table 1-Z) connected to DISC OUT jack of 5210A,

S , ’ | ‘ 4-11
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! PERFORMANCE TESTS

4-12. External FM (Cont)

10. Connect equipment as shown in Figure 4-5. Set 8601A RANGE to 110, FREQUENCY to 60
MHz and adjust Signal Generator for 61.0 MHz dt a level of about —10 dBm,

11. Set 5210A frequency, meter RANGE to 1 MHz, the DISC OUT is now calibrated for 1 MHz/volt
(peak). Adjust signal generator frequency for 1 MHz (full scale) frequency meter reading.

12, Set audio oscillator to 1 kHz and adjust output level for 70.7 mV rms voltmeter reading (this
indicates n 100 kHz, 8601A frequency peak deviation}.

13, Set 8601!A'FREQUENCY RANGE 11, Cuntrol to 10 MHz and repeat steps 11 and 12,
Procedure (Option 001, 002 and 011 Instruments Only)

14," For Option 001 instrument: Set MOD coniro) fully counterclockwise and OFF/AM/FM switch to
FM. , . '

15. Push MOD button, the output level meter should indicate 100 +5 kHz on 0 — 1 volt scale,

16. ' For Option 002 shd 011 instruments: Set MOD control fully counterclockwise and switch to
FM -(Option 002) or FM 30' kHz (Option 011). Adjust audio oscillator output level for 21.21 mVrms
voltmeter reading (this indicates 30 kHz peak frequency deviation).

17. Push MOD pushbutton, the output level meter should read 30 +1.6 kHz on the 0 — 3 volt scale.

18. For Option 011 instruments: With MOD control fully counterclockwise, adjust audio oscillator B

‘output level for 7.07 mVrms {indicating 10 kHz peak frequency deviation).

' ' \ ' { . '
19, Set switch to FM 10 kHz. Push MOD pushbutton, the output level meter should read 10 +0.6
kHz on the 0 — 1 volt scale,

4-13. Internal FM

Specifications:
Standard and Option 003, 004, 007 — 010 Instruments:
1 kHz rate: 76 kHz £5% deviation, high range.
1 kHz rate; 7.6 kHz $5% deviation, low range.

Option 001 Instruments ' , )
1 kHz rate; 0 — 100 kHz penk deviation, high range; 0 — 10 kHz peak deviation, low range, -
For RF frequencies >10 MHz an internal deviation monitor provides 5 kHz readout accuracy for
deviations of 70 to 100 kHz.

i

Option 002 Instruments ‘ '
1 kHz rate; 0 — 30 kHz peak deviation, high range; 0 — 3 kHz peak deviation, low range.
. For RF frequencies >10 MHz an internal deviation monitor provides +1.5 kHz rendout accuracy
for deviations of 21 to 30 kHz.

: Op!ibn 005 Instruments
Same as standard instrument, except internal AM rate is 400 Hz.

4-12
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PERFORMANCE TESTS

4-13. Internal FM (Cont)

Option 006 Instruments
Same as standard instrument, except internal FM deviation is 22.6 kHz +5% on high range and 2.26
kHz 5% on low range.

Option 011 Instruments
Same as Option 002 instrument, sdditionally: & 0 — 10 kHz deviation, high range is provided with
internal deviation monitor, usable above 10 MHz, accuracy of +0.6 kHz for deviations of 7 to 10 kHz.

NOTE

Internal FM cperation is not guaranteed on low range.

Description:

The frequency modulated carrier signal from the 8601A is down converted to 1 MHz {or 100 kHz)
using @ signal generator and a balanced mixer. This down converter signal retains all frequency
modulation characteristics of the original signal. It {1 MHz or 100 kHz signal) is demodulated, using a
calibrated discriminator, and an rms voltmeter is used to measure the magnitude of the modulation
signal. -

Procedure (all instruments):
1. Setup equipment as shown in Figure 4-5. Audio Oscillator, DC Power Supply and Counter/
Marker Generator are not needed.

2. Set 8601 A controls as foliows:

SWEEPMOD .. ... ... .. FAST  SYMSWEEPWIDTH ........... 0
RANGE .. ......... 110 Nz OUTPUT LeVEL . ... .. ... +10 dBm
FREQUENCY ... ... ... 60 MHz MOD ... .. ... ... FM
CW/SWEEP . .. ... .. .... SYM ‘ (or FM 30 kHz)

3. Frequency Meter Calibration:
a. Install shorting board in 5210A.

b, Set sensitivity {volts RMS) to CAL (100 kﬁz} and range to 100 kHz. The meter should display
.a full scale indication; if not, adjust screwdriver CAL (100 kHz) as necessary.

c. Adjl'l"st rear panel DISC GAIN CONTROL for —1 volt DC at DISC OUT jack of 5210A.
d. Reset sensitivity (volts rms) to 0.1 Vems. =

e. Remove internal shorting hoard and install 100 kHz low pass filter (HP 10531-6002) in 52107
(the Butterworth configuration is recommended).

4. Set 6210A frequency meter RANGE to 1 MHz.
5. Adjust signél generator frequency for 1 MHz {full scale) frequency meter reading.

6. RMS voltmeter indication should be:
a. For Standard and Options 003, 004, 006, 007, 008, 009 and 010 instrument: 53 mVrms *5%.
b.. For Opticn 006 instrument: 15.9 mVrms +5%.

4-13
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: 4-13. Intemal FM (Cont) |
c. For Option 011 instruments: Voltmeter ingiation should be adjustable to 79.7 mVrms using
MOD control.
NOTE
-— With MOD button pushed the 8601A QUTPUT LEVEL meter should indicate 100 £5 kHz
ii" on the 0 — 1 volt scale (1 = 100 kHz).
4' ’ : d. For Optibn ‘002 and 911 instruments: The voltmeter indication should be adjustable to
. 21.2 mVrms using MOD control.
4! ‘
: ' . NOTE
- With MOD button pushed the 8601A OUTPUT LEVEL meter should indicate 30 :1.5 kHz
- on the 0 — 3 volt scale (3 = 30 kHz).
- “e. For Option 011 instruments: Adjust FM 30 kHz switch to FM 10 k!'z, Voltmeter indication
should be adjustable to 7.07 mVrms and MOD button push should cause 10 +0.6 kHz indication on
OUTPUT LEVEL meter on 0 — 1 volt scale (1 = 10 kHz).
7.’ Set 8601A RANGE to 11 (low range).
e - 8. Remove 100 kKz low pass filter from 5210A frequency meter and ¥istall 10 kHz low pass filter, !
- 9, Set 5210A frequency meter RANGE to 100 kHz.
y l 10 Adjust sngnal generator freqUency for 100 kHz (ful! scale frequency meter reading).
11 RMS voltmeter indication should be:
Af‘ - ©oa. For Standard and Optlons 003, 004, 005 007, 008, 009 and 010 instruments: 53 mVrms +5%. .
' L
- " b. For Option 006 instruments: 15.9 mVrms z5%.
— e For Option 001 mstxuments Voltmeter indication should e adjustable to 70.7 mVrms using
: MOD contro] - :
- ;  NOTE
- S v MOD button is not usable on 8601 A (0.1 — 11 MHz) low range.
=—“-*r | d For Optlon 002 and 011 instruments: The voltmeter indication should be adjustable, to
' 212 mVrms using MOD control. .
c . NOTE
e MOD button is not usable on'8601A (0.1 — 11 MHz) low range.
=
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" ‘ 4-14' Residual and Incidental FM '

I ' i

Specnftcanons 1 ‘

" Residual FM (noise in 10 xHz bandmdth mcludmg line related components):
CW: <50 Hz rms, low range; <600 Hz rms, high range.
SYM, 0 Sweep: <100 Hz rms, low range; <1000 Hz rms, hlgh range.

Icidental FM (with 30% AM): -

SYM, 0 Sweep: <100 Hz peak, low range; <1000 Hz peak, high range.

~ Description:. , | . :
Residual FM: The CW signal from the 8601A is down converted to 100 kHz using a signal generator
oo . and, a frequency mixer. The down-converted frequency retains all frequency stability characteristics of
. ' the original CW signal., It (100 %Hz signal) is discriminated and used to generate an AC signal pro-
P ‘portmnal to'its frequency -instability (residual FM) and measured on an rms voltmeter,
. Incidental FM: The amplituds modulated CW signal from the 8601A is down converted to 100 kHz
i - ' and used to generate an AC mgnal proportiona! to frequency instability and measured.

'\ ! v [N

PR ¥ Lo \ ‘s'ic'rm. GENERATOR
W ' (RN . . o ' '
R i | 8601 A
N o - ‘ i GENERATOR /SWEEPER
- | ‘i I o Cwxer |
® | |m L,
';}J:.“;.‘[I , e E;\.' : ' AR ' SN OSCILLOSCOPE
ST a FREQUENCY O
TR Vi \ METER .
H:‘ lL ] 1II v, .
S  \ S - . . - [ Jtoms
B o , _ ‘ —t_|vourueTer
' Figure 4-6. Residuul and Incidental FM Test Setup
Equ:pment S ' ‘ ‘
G "Signal Generator « ... .. HP606A/60BA  RMS Voltmeter , .. .., ,... HP 3400A
DR Balanced Mixer" , . ... . .. ..HP 10514A  Oscilloscope. . ., . . . HP 180A/1B03A/1820A
) o Y or HP 10534A- ~ 2 MHz Low Pass '
Frequenqr Meter . . ... . ... HP 5210A Filter . . . . ... + + + . (See Table 1-2)
: Procedure: .. . -
1. Connect equnpment as shown in F:gure 4.6,
2. Set SGOIA controls o : v o S :
SE FREQUENCY ', ."... ... 110MHz CRYSTAL CAL . ...... .. ... OFF
a8 RANGE .......... " ... 110  MODULATION . ....... OFF (or EXT)
- - CW/SWEEP .. ... .........Cw OUTPUT LEVEL ~ e+ e e .. +10dBm

) L 4-16
J - 3 . ..‘ ) . 1' . .", “
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PERFORMANCE TESTS

4.14. Residual and Incidental FM (Cont)

Frequency Meter Calibration
- 3. Install internal shorting board into model 5210A

4. Set sensitivity (volts RMS) to CAL (100 kHz) and range to 100 kHz. The meter should display a
full scale indication, if not, adjust screwdriver CAL (100 kHz) as necessary.

5. Adjust rear panel DISC GAIN CONTROL for —1 volt de at DISC OUT jack of 6210A.
6. Reset SENSITIVITY (volts RMS) to G.1 Vrms.

7. Set range to 100 kHz, The DISC OU’I‘ is now calibrated for 100 kHz/volt or 100 Hz per
millivolt.

Res:dual FM Test

8. Remove intemal shorting board and install the 10 kHz low pass filter (HP 10531-6001) in
5210A. The Butterworth configuration is preferred because it provides maximum amplitude response
flatness.

9, Adjust signal generator frequeiicy for about —10 dBm output and 100 kHz difference frequency
reading on frequency meter (5210A).

10. Connect rms voltmeter to ffequency meter (5210A) DISGC OUT. The voltage indication should be
less than b mVrms (500 Hz),

11. Repeat steps 9 and 10 at any other frequencies of interest in high range (1 — 110 MHz).

12. Set B601A range to 11 and repeat step 9 at all frequencies of interest in low mnge (0.1 - 11
MHz). RMS voltmeter indication should be less than 0.5 mVrms (60 Hz).

13, Set 8601A CW/SWEEP to SYM and SYM SWEEP WIDTH to 0.

14. Repeat step 9 at all frequency points of interest in low range (0.1 ~ 11 MHz), RMS voltmeter
indication should be 1 mVrms or less (100 Hz).

15. Set B8GOlA range to 110. Repeat step 9 at all frequency points of interest. RMS voltmeter
indication should be 10 mVrms or less (1 kHz).

Incidental FM Test
16, Replace rms voltmeter with oscilloscope.
Line synchronize and ac couple oscilloscope.

'17. Set 8601A RANGE to 110, CW/SWEEP PEAK
to SYM and SYM SWEEP WIDTH to 0. TROUGH
18. Adjust signal genemfor frequency for 100
kHz difference frequency readmg on frequency
meter (62104).
’ .‘,19. Set 8601A 1 kHz MOD to AM. ' ‘ Figure 4-7. Typical Incidental FM Waveform
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4-14. Residual and Incidental FM {Cont) ’

20, Oscilloscope indication should be less than 10 mV peak-to-trough (1 kHz) as shown in Figure
4-7.

21. Repent steps 18 through 20 at all frequencies of interest,
22, Set 8601A RANGE tn 11,

25. Repeat steps 18 and 19 at all frequency points of interest. Oscilloscope indication ghould he less
then 1 mV peak-to-trough (100 Hz).

4-15_. Residual AM

Specification.
Residual AM: AM noise modulation index (rms, 10 kHz bandwidth) is <--50 dB.

BE0IA
GENERATOR /SWEEPER ,
RMS VOLTMETER
- - . O]
-1 i
t HF DETECTOR
—
| Sy

Figure 4-8. Residual AM Test Setup

Equipment:
RF Detector . .. ... ... .HPB4/1A* RMS Voltmeter . .. .. ... .. HP 3400A

*For Options 008, 009 and 010 instruments, use HP 8471 A -- Option 006,

Procedure: '
1. Connect equipment as shown in Figure 4-8.

2. Set 8601A controls as follows:

RANGE .............. 11 CW/SWEEP . . ... ........... Cw
FREQUENCY .. ... .. .. 6 MHz OUTPUT LEVEL . .. ... ... +16 dBm

3. Set 8601A 1 kHz MOD to AM.

4, Carefully adjust 8601A OUTPUT LEVEL VERNIER to set rms voltmeter at convenient ref-
erence point. Record as R1.in dB.

6. Set 8601A 1 kHz MOD to OFF.

]
6. Down-range th2 voltmeter to obtain on scale reading. Record as R2 in dB.

4-17
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4-15, Residual AM (Cont)
7. Compute Residual AM: (R2 — R1) dB + (10 dB).

8. Residual AM (step 7 answer) s >50 dB below R1 reading.
NOTE
A correction factor of 10 dB is added because the reference R1 set in step 4 is not the actual

carrier level. The reference is 10 dB down because of the square-law response of the RF
Detector and the response of the Voltmeter to a square wave signal,

4-16, Incidental AM

Specification:
Incidental AM: Modulation index is less than —56 dB with 75 kHz deviation,

Description: :

With the carrier signal approximately 30% AM modulated, the actual percent of modulation is meas-
ured. This measured modulation signal is then used to establish a reference with respect to the carrier.
Since the reference (modulation signal) is not equal to.the carrier, a correction factor is determined and
added to the measured incidental AM signal (incidental AM is amplitude modulation caused by fre-
quency modulation of carrjer signal). '

OSCILLOSCOPE
500
86014
TERMINATION GEN.ERATQR SWEEPER
00
N O N r oot
= TEE

RF OSCILLATOR
DETECTOR
wr
o] m
10-2048
1 IKHE AMPLIFIER

Figure 4-9. Incidental AM Test Setup

Equipment:
RF Detector . . ... ... . . HP 84T1A 400 MHz Spectrum
(Note 1) Analyzer ., .. . ... HP 140T/8552/8653
1 kHz Amplifier ., ... ... HP 461A or 60 Ohm Termination . ., . . HP 1250.0207
: HP 466A Audio Oscillator ., . . . ., ., .. HP 200CD
Oscilloscope . . . . HP 180A/1803A/1820A (Note 2)
NOTE

1. For Option§ 008, 009 and 010 instruments, use HP 8471A (Optinn 005).
2. The Audio Oscillator is only needed for instruments Options 005 and 011.

[
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4-16. Incidental AM (Cont)

Procedure:

Determining Level of AM Reference Relative to Carrier
1. Connect equif 1ent to oscilloscope as shown in Figure 4.9, Set oscilloscope for internal sweep.

NOTE

1 kHz Audio Oscillator is only needed for 8601A instruments without internal 1 kHz AM
(instrument Options 005 and 011).

2. Set 8601A controls: -
FREQUENCY .., . ...... - 10 MHz CRYSTALCAL . ... ........ OFF

RANGE .............. 110 1kHzMOD . ... .. .,.., ... OFF
CW/SWEEP . . . . .. . 6 OUTPUT LEVEL ., .. .. ... .. 0 dBm
NOTE

For instruments without an OFF setting, set 1 kHz MOD switch to AM,

w

Using BNC tee, connect 8601A RF OUT and 50 ohm termination to oscilloscope vertical input.
o 4. Adjust oscilloscope vertical senstivity for 5 cm waveform display.

. Adjust 8601A for 1 kHz AM modulation as follows:
a. For all instruments, except instrument Options 001, 002, 005 and 011, set 1 kHz MOD to AM.

b. For instrument Options 001 and 002, set MOD switch to AM. With MOD button pushed, adjust
MOD control for a three reading on the 0 — 3 volt scale of 8601A OUTPUT LEVEL meter.

c. For instrument Options 005 and 011, set
: MOD switch to OFF (or EXT AM). Connect 1
_ kHz audio oscillator to EXT AM input and adjust

|
o

amplitude of audio oscillator for a 1.5 em peak- n
to-trough signal on the oscilloscope (30% modula- 22
tion). 3
2 30
6. Determine the correction factor by differ- * ::
ence in amplitude between the 30% amplitude 27—
modulation signal level ‘and the unmodulated 26 ’
) carrier signal level calculating actus! percentage of I L
© modulation and refeming to the graph b, Figure comebr s o ot 8
4-10. To calculate actual percentage divide peak- *

to-trough amplitude of modulated signal by the BELOW CARRIER (4@))

. Peaktopek e e of the unmodulated signal Figure 4-10. Correction Factor Chart
Y ]

Incidental AM Test
7. Disconnect 8601A RF OUT from oscilloscope and connect to 110 MHz spectrum analyzer as
shown.

—_— ' NOTE
1 kHz amplifier gain should be about 20 dB,

1

4-19
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4-16. Incidental AM (Cont)

8. Sat spectrum analyzer controls:

SCANTIME ... ......., 02sec BANDWIDTH ... .. ... ... 0.1 kHz
LOG/LINEAR ... ... .. .. . LOG CENTER FREQUENCY . .. .. .. 0 MHz
INPUT ATTENUATION . .. .. 20 dB SCANWIDTH ......... 1.0 kHz/Div

9. Adjust spectrum analyzer frequency control to center 1 kHz 8601A modulation signal on
spectrum analyzer (see Figure 4-11), ‘

NOTE

As shown in Figure 4-11, there are three signals present, Adjust actual 1 kHz signal to
center of analyzer display as shown.

‘ | KHz INPUT ‘ I KHz AM

IMAGE SIGNAL
SPECTRUM ANALYZER
: ZERO FREQUENCY (ACTUAL)
SIGNAL

9
-
3
I
Figure 4-11. Spectrum Analyzer Display
10. Set spectrum analyzer scan width to 0.2 kHz.
11. Adjust spectrum analy.:er amphtude controls to display reference signal at top graticule line of
spectrum analyzer
12, Set 8601A 1 kHz MOD control to FM (for instruments being externaily modulated remove
modulatxon signal from EXT AM mput and counect to EXT FM input),
<
-

‘4-2’0
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4-16. Incidental AM (Cont)

13. Determine Incidental AM. Incidental AM is equal to the decrease in amplitude of the 1 kHz
signal + the correction factor, (Typically the 1 kHz signal level is so small that the actual spectrum
analyzer display is only noise.) .

NOTE

Example, if the calculated percent of modulation is 30% (step 6) the correcticn factor will
be 16.4 dB (Figure 4-10). Since the minimum level of Incidental AM must be 55 dB below
the carrier, the 1 kHz amplitude should decrease by at least. 38.6 dB (minimum specifi-
cation level — comection factor).

4-17. Qutput Level

Specification:
Level: +20 to —110 dBm into 650 chms. .
Accuracy: #1 dB for any level from +13 to —110 dBm.

NOTE
For instrument Options 008, 009 and 010, the output level is +18 to —110 dBm into 75
ohms.
Descrzpnnn '

Output level is measured usmg a spectrum analyzer or RF voltmeter with absolute voltage calibration.

1

NOTE

Using spectrum analyzer is only approximate check {+0.6 dB).

Procedure Using 110 MHz Spectrum Analyzer:

1. Set 8601A controls as follows: | '
RANGE ........... . 110 MHz  OUTPUT LEVEL

- FREQUENCY ... .. . ... 10 MHz VERNIER ., ., ... .. Fully counterclock-
CW/SWEEP ..., ,.........CW ‘ wise

OUTPUTLEVEL . .... .. +20 dBm CRYSTALCAL . ... ... ..... OFF

1kHzMOD . ... ... ....... OFF

2. Connect 20 dB of attenuation (HP 355D) between 8601A RF OUTPUT and the input of the
spectrum analyzer. Set spectrum analyzer input attenuation to 20 dB.

! |  NOTE
For Option 008, 009 and 010 instruments (756 ohm output impedance), use a 75 ohm to 50
ohm minimum loss pad. Refer to Table 1-2.

1

3. Adjust 8601A OUTPUT LEVEL controls for a spectrum analyzer indication of 0 dBm (for 50
ohm output instruments) or a spectrum analyzer indication of —7.7 dBm (for 75 ohm output
instruments).
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4-17.. Output Level (Cant)
NOTE

The —7.7 dBm level carresponds to +18'dBm attenuated by 26.7 dB in the RF signal path
(20 dB attenuator and 5.7 dB attenuation of minimum loss pad).

4. The 8601 A output level meter indication should be:
a. 0 dBm 1.5 dB for all 60 ohm output 8601A instruments,

b. —2 dBm $1.5 dB for all 76 ohm output 8601A instruments.
NOTE
Do Nort change setting of OUTPUT LEVEL vemier control.

5. Reduce the 8601A RF output in 10 dB steps with the coarse OUTPUT LEVEL control. The
8601 A meter indication should stay within the tolerances specified in step 4.

4-18. Harmanics and Spurious Signals

Specifications:

All instruments except Options 008, 009 and 010 (CW above 250 kHz, output level below +10 dBm):
Harmonics at least 35 dB below carrier. Spurious signals a% least 40 dB below carrier,

Instrument Options 008, 009 and 010 {(CW above 250 kHz, output level below +10 dBm): Harmonics
at least 33 dB below carrier. Spurious signals at least 40 dB below carrier.

Descrrptldn
The level of harmonic and spurious signals relatwe to the carrier signal is measured using a spectrum

analy er thh absolute calibration.

Procedure
1. Connect 8601A RF OUT to input of 400 MHz spectrum analyzer with a 10 dB fixed attenuator

connected betweel 8601A and spectrum analyzer.
N : , NOTE

For Optxon 008, 009 and 010 instruments (756 ohm output impedance), use a 75 ohm input
to 50-ohm output minimum loss pad. Refer to Table 1-2.

2. Set 8601A controls as follows:
RANGE . ......... v ... 110 CW/SWEEP ... ... ... ... .... cw
EREQUENCY e e e e e -1 MHz OUTPUT LEVEL ... ... .. .. +10 dBm

3. Slowly ‘tune the 8601A FREQUENCY from 1 to 110 MHz while observing the spectrum
analyzer display for any questionable harmonics or spurious signals.

NOTE

If the lnput to the spectrum analyzer is overloaded the spectrum analyzer may originate
some mixing harmonics that can appear on the display. If a signal is in question, increase
.the spectrum analyzer attenuation by 10 dB, note the changes in signal amplitude, then
return the attenuator to its original pomtlon If the signal in question originates in the
specttum ana.lyzer the level will either change by greater or less than 10 dB or it may not
change at all, ‘
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Table 4-2. - Performance Test Record (I of 3)

Hewlett-Packard Model 8601 A Test Performed by:
Generator Sweeper
Serial Number Date:___
' Upper Measured Lower
Limit Value Limit
4.8, Frequency Coverage/Accuracy
Range 11
* 3. FREQUENCY control to 0.1 0.111 MHz 0.089 MHz
MHz B '
* 5. FREQUENCY control to 56 MHz 5.060 MHz 4.940 MHz
1. FREQUENCY control to 11 MHz 11.120 MHz 10.880 MHz
NOTE: Frequency measured at 8601A
AUX OUT jack in Range 110 will be
one-tenth the actual frequency output.
Range 110 _
~10, FREQUENCY control to 1 MHz 0.111 MHz 0.089 MHz
11. FREQUENCY control to &0 5.060 MHz 4,940 MHz
MHz _
12. FREQUENCY control to 110 11.120 MHz 10.880 MHz
MHz \
4-9. Sweep Characteristics
Full Sweep {Range 110}
5. High end frequency 120 MHz 110 MHz
6. Low end frequency 3.0 MHz 0.98 MHz
F&ll Sweep (R&nge 11 J _
7. a. High end frequency: 12 MHz 11 MHz
b. Low end frequency 0.3 MHz 0.1 MHz
i
Yideo Sweep {Range 11)
9. a. Low end frequency o 0.21 MHz 0.0 MHz
b. High end frequency 10.11 MHz 9.89 MHz
Video Sweep (Range 110) _ ‘ |
11. a. Low end frequency . 2.1 MHz 0.0 MHz
b. High end frequency 101.1 MHz 98.9 MHz,
'Sym Sweep (Range 110)
10 MHz Sweep Width
16, ' - 10.2 MHz 9.8 MHz
. 3 MHz Sweep Width ' , - , |
- 16. » 3.06 MHz 2.94 MHz

! ' ' C4:23
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Tuble 4-2, Performunce Test Record (2 of 3)

.. b, Deviation (Ré:{gell)"-. ’
v o

I
1

, Upper " Meusured ‘Lower :
- - Limit Value Limit
49, Sweep Characteristics (cont) !
1 MHz Sweep Width
16, 1.02 MHz 0.98 MHz
0.3 MHz Sweep Width
16, 0.31 MHz 0.29 MHz
0.1 MHz Sweep Width .
16, Q.it MHz 0.9 MHz
SYM Sweep (Range 11)
1 MHz Sweep Width
16. : 1020 KHz' 950 KHz -
0.3 MH:z Sweep Width
16. 1 306 KHz - 194 KHz
0.1 MHz Sweep Width -
16. 102 KHz 98 KHz
0.03 MHz Sweep Width -
16. o 31 KHz 298KHz
. 0.01 MHz Sweep Width ' |
16. - . 11 KHz ., 9 KHz
4-10. Linearity e
5. Refer t_b initial recorder ‘ L
trace of SMHz markers.
411, Amplitude Modutation
8. AM Monitor 0 33% 27%
10. Internal AM 35% 25%
-4-12. External FM
‘4. External FM (Range 110). SMHz/V
7. External FM (Range 11) i 0.5 MHz/V
S 120 a " [),eviatioh"{Range'i,!O) 70.7 mVrms
1 . ’ ol ' ' ' , '
‘\ 70.7 mVrms
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Performance Test

Table 4-2.  Performance Test Record (3 of 3)
pref Mensured Lower
Limit Value Limit
4-13. Irntemal FM
6. Interﬁal FM (Range 110) . 55.65 mVrms 50.35 mVrms
I1. Internal FM (Range 11) l 55.65 mVrms 50.35 mVrms
4-14, Residual and Incidental FM
CW Mode
+ 10. Residual FM (Range 110) " SmVrms
12. Residual FM (Range 11) | 0.5 mVrms ———e e
SYM Mode (0 Sweep) .
14. Residual FM (Range 11) 1.0 mVrms
15. Residual FM (Range 110) 10 mVrms
20. Incidental FM (Range 110) 10mv —
23 Incidental FM (Range 11) I mV
4-15. Residual AM
7. Residual AM ~50dB
4-16. incidental AM
13. Incidental AM ~55dB
417. Output Level -
‘ 4 Meter OQutput Level ‘\ . +1.5dB -1.5dB
4-18. Harmonics and Spurious Signals
3. a. Harmonics —_— -35dB
b. Spurious Signals -40 dB
"
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section provides instructions for adjust-
ing the standard Model 8601A instruments
including Options 001 through 011. These pro-
cedures should not be performed. as routine
maintenance, but should be used only after
replacement of a part or component, or when the
performance test shows that the specifications of
Table 1.1 cannot be met.

NOTE

If an instrument includes an Optioh
or Options, the serial plate (rear
panel) will list Option number(s).

With the covers removed, terminals

.+ are exposed that have voltages capable
of causing death. The adjustments -
in. this section should be performed
only be a skilled person who knows
the hazard involved. ; .

NOTE

Before performing uny adjustments,
allow 1 hour warmup time for the
wmistrument.

653. EQUIPMEN™ REQUIRED

5-4. Recommended test equipment is listed in
Table 1.2, If recornmended test equipment is not
available, other equipment may be substituted if
performance meets the critical specifications
{isted in the table. -

§5. FACTORY SELECTED COMPONENTS

5-6. Table B-1 is a list of factory selected com-
ponents by . reference designation, reason for
selection, and Service Sheet number on which the
component is illustrated. Factory selected com-

-ponents are designated by an asterisk (*) on the

schematic ' diagrams in Section VIII of this

manual.
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Adjustments
Table 5-1. Facrory Selected Components
Selected Service
Component Reason for Selection Sheet
A3A1R2 Selected to produce an output signal of +2 dBm min- 3
jmum at A3J1 at 118 MHz,
A3A1R3 Selected to produce an output signal of +2 dBm min- 3
imum at A3J1 at 118 MHz.
A3A1R142 Selected to eliminate noise on the swept carrier when 3
' the CRYSTAL CAL switch (52) is ON.
AdAl1CTS Selected to give optimum [latness when the output 4
level vernier if fully counterclockwise.
A4ATRYT Selected to produce an output signal of —2dBm *2 dB 4
at Ad4J2. .
ABA1R12 Selected to obtain sufficient oscillator frequency range. b
A6A1R6 Selected to control open loop gain of ALC loop. 6
A9R122 Selected to bring A9R120 approximately into the center 11
of its range when adjusted for input offset voltage.
'A11RT! Selected to compensate for tolerance variation in A11R6. 12
| *14A1C7 Selected to reduce spurious responses 40 dB below 13
1. (Option 007 only) carrier with OUTPUT LEVEL set at +10 dBm and
o ' VERNIER set for —10 dBm reading.
A15-III‘9‘ {bptiohs goti, Selected for correct monitor accuracy with 20 kHz FM 14
- 002, 011 only_) deviation.
A15R35 (Options 001, Selected to center AM adjust range (A15R34). 14
002, 011 only)

1 A11R7 must be one of three values: 14,3K OHM (HP Part No. 0698-4307), 14.7K OHM (HP
Part No. 0698-3166), or 16K OHM (HP Part No. 07567-0446). Typically, if the measured value
of A11R6 is less than 48K, A11R7 should be 15K; if value of A11R6 is hetween 4BK and 52K,
Al1R7 should be 14.7K; if A11R6 is greater than 62K, A11R7 should be 14.3K.

2 ‘The value s selected to eliminate noise on the swept carrier when the CRYSTAL CAL switch
52 is ON, Value should be » 909 ohms and « 1210 ohms. Nominal value is 1100 ohms,

3 The procedure for selection of C7 is to choose the value that gives the minimum powerouton
the 110 MHz range with the output level vernier fully counterclockwise.

. | Y] "o KT T
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Table 5-2. Controls Listed in Adjustment Sequence (1 of 2)

A9R24

- Reference
Designation Title Function Adjusted ‘
AlQOR11 +20V ADJ Sets +20V Regulato:
ABA1R13 High Frequency ADJ Adjusts VTO high frequency for 318 MHz (RF
, ‘ ‘ OUT = 118 MHz or greater).
ABAl1R11 Low Frequency: ADJ Adjusts VTO low frequency for 201 MHz (RF out
=1 MHz).
A4A1L5 200 MHz Amplitude Adjusts crystal oscillator 200 MHz QUTPUT for
Peaking ADJ ‘ peak amplitude.
A4A3A1L3 0 — 110 MHz Amplitude Adjusts Jow pass filter 0 — 110 MHz OUTPUT for
Peaking ADJ peak amplitude.
A3A2A1L3 0 — 110 MHz Amplitude Adjusts loop amplifier 0 — 110 MHz QUTPUT for
Peaking ADJ peak amplitude, ,
Al1A1C6 Slopé ADJ Adjusts frequency linearity across band.
A1A1R29 Frequency offset ADJ Adjusts ramp voltage for 0 Vdc at low frequency
. end,
A9R136 ALC Balance ADJ Adjusts flatness of blanking retrace.
ABR160 Frét;uency ADJ Adjusts frequency of internal modulation oscillator,
A9R138 FM Deviation ADJ Adjusts amount of FM deviation about center fre-
i Juency.
A9R162 % MOD ADJ Adjusts amplitude modulation for 30%.
A9R131 METER ADJ Adjusts meter for 0 dB reading.
A9R181 —10 ADJ Adjusts meter for —10 dB reading,
ASR38 B ADJ Adjusts tempernture balance for wide sweep ranges.
A9R9H A'ADJ Adjusts temperature balance for symmetrical sweep.
A9R20 Dwell Time ADJ Adjusts for equal delay time at start and end of
each sweep.
*A9R120 SYM Fe MIN Minimizes frequency shift at low end of frequency
band when switching CW/SWEEP between SYM
. and CW,
A9R117 SYM Fe MAX Minimizes frequency shift at middle of frequency
band when switching CW/SWEEP between SYM
' and CW,
VIDEO SWP STOP ADJ Minimizes frequency shift at high end of frequency

band when switching CW/SWEEP between CW
and VIDEO.
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Made] 8601 A

Table 5-2. Controls Listed in Adjustment Sequence (2 of 2)

Reference

Designation Title Function Adjusted
A9R34 VIDEO START ADJ Minimizes frequency shift at low end of band when
‘ : switching CW/SWEEP between CW and VIDEQO.

AQP.,'ZI A SYM ADJ " Adjusts symmetry of sweep about the center
frequency.

ASRTH SYM CAL ADd Adjusts sweep width of symmetrical sweep.

Alb6R22 FM 1 ADJ Adjusts deviation monitor accuracy for Options
001, 002 and 011 instruments,

'Al6R15 | FM2 ADJ Same as A16R22.

AM ADJ Adjusts AM % monitor accuracy for Option 001,

'A16R34

002 and 011 instruments.

54
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ADJUSTMENTS

5-7. Power Supply Adjustment
NOTE
The location of ull adjustments is shown in Figures 8-40 thru 8-45 of this manual.

Description:
The +2Q0V power supply is adjusted for correct output voltage

Equipment: : . .
Digital Voltmeter . . . . . . . . . . . . . . . . . . . . .. . HP3439A/3443A

Procedure: '
1. Connect the digita® voltmeter to XA10 pins 7 — 9 (A10TP1),

2. Adjust +20V ADJUST A10R11 for +20.0 +0.01 volts.

FREQUENCY RANGE ADJUSTMENTS
5-8. Crystal Osciliator Adjustment

Description:
"The crystal oscillator output is first adjusted for the correct power level at 200 MHz output. The

oscillator mixer is then adjusted for the correct injection voltage to the video amplifier.

Equipmént:
400 MHz Spectrum Analyzer . . . . . . . . . . . . v v v e HP 140T/85562/8555
50 Ohm Termination (subminiature) . . . . . . . . . . . . .. + + . . . HP1250-0839
BNC to Subminiature Adapter . . . . . . . . . . C e e e e e e . . . HP1250-0832
Procedure:

1. Tisconnect all cable connections to Ad.
2. Remove the six screws holding the board down and remove A4.

3. 'Place a piece of msulatmg material across the top of the instrument and set A4 on it. Reconnec..
the —6.3V and +20V wires and the VTO INPUT cable.

4. Connect the 50 ohm termination to the AM INPUT jack on A4.
6. Connect 400 MHz spectrum analyzer to the 200 'MHz OU’I‘P(}T jack on A4,
NOTE

Adjustment of A4A1LE can be critical. When not vroperly tuned, the 200 MHz signal level
is very low.
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ADJUSTMENTS

58. Crystal Oscillator Adjustment {Cont)
6. Adjust 200 MHz amplitude peaking ADJ A4Al1Lb for —2 dBm 22 dB.

NOTE

It may be necessary to change the value of resistor AGA1R7 to change the 200 MHz signal
level {any increase in resistor resistance will decrease signal level),

7. Disconnect 400 MHz spectrum analyzer from thé 200 MHz OUTPUT jack and connect it to the 0
— 110 MHz CUTPUT jack on A4. Reconnect the 200 MHz OUTPUT cable. Disconnect the TUNING
VOLTAGE cable cannection from the Ab VTO assembly.

8. Adjust 0 — 110 MH:z amphtude peaking ADJ A4A3A1L3 for maximum ovutput on the spectrum
analyzer. (Minimum output level should be at least —30 dBm).

9. Re-install Ad board and restore all A4 and AB connections.

5.9, VTO Adjustment

Descrrptron -
The voltage-tuned asclllator is adjusted to gwe frequency coverage over the entire range of the
mstrument

Equipment: o
Counter/Marker Generator . . . . . . e e e e e e e e e e e e e e e e HP 86Q00A
Subminiature 50 ohm Termination . . . . . .. .. ... ... 00 HP 1250-0839
Procedure:

. 1. Disconnect TUNING VOLTAGE cable from Ab.
2. Set 8601A RANGE to 110 and connect counter to 8601A AUX OUT,

3. Counter indication should be 11.9 :0.1 MHz (119 *1 MHz when using HP Model 8600A), If
necéssary, adjust HIGH FREQ ADJ, ABAIR13. °

NOTE
Frequency decreases about 6 MHz if VTO asst_embly is removed from module box.
4, Attach 50 ohm termination to the TUNING VOLTAGE jack on Ab VTO assembly.

5. Counter indication, should be 100 10 kHz (1 +01 MHz when using HP Model 8600A). If
necessary, adjust LOW FREQ ADJ UST ABA1R11.

:} L
6. Remove 50 ohm termination from TUNING VOLTAGE jack and restore all A5 connections.

5-6
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ADJUSTMENTS

PEAK OUTPUT POWER ADJUSTMENT
5-10. Loop Amplifier Adjustment

Description:
The loop amplifier mixer is adjusted for maximum output.

Equipment: ‘ .
110 MHz Spectrum Analyzer . . . . . o v v o s s e e e e e HP 140T/8552/85563
BNC to Subminfature Adapter . . . . . . . . . oo o b s s e e e e e e HP 1250-0832
Procedure:
1. Set controls as follows:
8601A
SWEEP MODE . ... ... FREE/SLOW CW/SWEEP . ... ... ... .... FULL

RANGE . ... . v vt v v v v v 110 FREQUENCY ... ... .. .. 110 MHz
9. Disconnect all connections to A3.

3. Remove the six screws holding the board down and remove A3.

4. Place a piece of insulating material across the top, set A3 on it, and reconnect all cables and wires
except for the 0 — 110 MHz OUTPUT cable.

NOTE
Disconnect TUNING VOLTAGE cable connection from AB VTO assembly.
5. Connect 110 MHz spectrum analyzer to the 0 — 110 MHz OUTPUT jack on A3.

6. Adjust amplitude peaking ADJ A3A2A1L3 for maximum power on spectrum analyzer. (Minimum
output level should be at least +2 dBm).

7. Re-in‘stall A3 board and réstore all A3 gnd ADB cable connections.

FREQUENCY ACCURACY ADJUSTMENTS

5-11. Discriminator and DC Amplifier Adjustments
Description:
The discriminator and dc amplifier are ad]usted to produce the correct output frequency for a given

dm' setting.

Equipment: '
Counter/Marker Generator . . . . .+ + « + + + s+ s e s e s s . .. HP: 8600A
Procedure:
1. Set the 8601A front panel controlsasfollows ,
CW/SWEEP ........... . CW FREQUENCY ... ... .. .. .. 110,MHz
RANGE . ............. 110 OUTPUTLEVEL .. ......... 0 dBm
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5-11. Discriminator and DC Amplifier Adjustments {Cont)
2. Connect counter to the 8601A AUX OUT jack.

3. Adjust SLOPE ADJUST A1A1C6 for 11 MHz counter reading £0.12 MHz (110 MHz +].2 MHz
counter reading on 8600A).

4. Set 8601A FREQUENCY control to 1.0 MHz.

5. Adjust FREQUENCY OFFSET ADJUST ALA1R2¢ for 100 kHz counter reading +11 kHz (1
MHz +110 kHz counter reading on 8600A}.

6. Set 8601A RANGE switch to 11.
7. Set FREQUENCY control to 11 MHz.
8. Re-adjust A1A1C6 {if necessary) for 11 MHz counter reading +0.12 MHz.
9, Set FREQUENCY control to 0.1 MHz.
10. Re-adjusi A1A1R29 (i ne.cessary) for 100 kHz counter reading *11 kHz.

11. Repeat steps '3 through 10 until no further adjustment is required.

.5-12, ALC Balance Adjustment

Descrtptwn ‘
The ALC loop is adjusted for a swept leveled output across the band.

' Equipment:
Oscilloscope . . . .HP 180A/1803A/1820A RF Detector . .. ........ HP B4T71A

Procedure
- 1. Connect 8601A RF OUT te oscxllos\.ope vertical input via rf detector and SWEEP OUT to

horizontal input. Set oscilloscope for extemal horizontal sweep and a vertical sensitivity of 0.2 V/div.
' Establish a 0 volt base-line at the center of the oscilloscope display.

2. Set 8601A controls as follows:

CW/SWEEP ........... FULL TRIG/LINE/FREE .......... FREE
 FAST/SLOW/MANUAL . . . . . FAST  OUTPUT LEVEL

3. If necessary. slowly turn 'OUTPUT LEVEL VERNIER counterclockwnse until power output is
leveled across the bind as shown in Figure 5-1.

bl
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| UNLEVELED ' - LEVELED
a3 ' Figure 5-1. Oscilloscope Displays of 8601A RF Output Power

\

4 Adjust ALC BALANCE ADJUST A9R136 to obtain a flat RF blanking level (top lme) across the
" band as shown in Figure 5.2,

INCORRECT o CORRECT
thure 5 2 Oscilloscope D:sp!ays of Correct and Incorrect ALC Balance Adjustment
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5 13. Modulatlon Rate Adjustment

1 ) |

Deschpt:on' ‘ ‘ ' ‘ AN :
The modu!.atmn is adjusted fora1l kHz mte (400 Hz for Option 005 instruments). : : .
| ‘Equlpment: ' o | | '
Counter/Marker Generator . . . . . . . ... « + + v o« =+ « . . . . . HP'B60OA
Procedure L B B

1. Connect cpunter td A9TP4.

2. Set 8601A 1 kHz Mob smtch to FM. S . ey

3. Adjust FREQ ADJ A9R160 for v 1 kHz counter readmg (400 Hz for Option 005 mstmments}.‘

)

i ’
' o

514. FM Adjurtment |

Descrlptron K
The correct FM deviation i5 adiusted using a, cahbrated FM discriminator (demodul&tor) and a
monitoring oscilloscope.
Y '

' Equipment: . ‘

) FreqLency Meier e e e e HP 5210A 59 Ol}m Termination . . . . . HP 1250-0207*
Oscillascope . . . . HP. 180A/1803A/1820A BNC Tee Connector . ., . . . . HP.1250-0781 .
L | ~ NOTE . | |

) -t ) ‘ :

‘ L *75 ohm termination for instrument optioris 008, 009 and 010,
.Procedure: | l-

1. Connect eqmpment as shown in Flgure b-3.

NOTE
- For instrument Optzons 008, 009 and 010 use 756 ohm te"mmatmn

BSQIA -
GENERATOR SWEEPER

FREGUENCY . _RMS
o . METER VOLTMETER DC VOLTMETER
, . -
BNC TEE = 25 e I y
. o |t —

: 500
& ‘ : TERMINATION ‘ -

Figure 5-3. Internal FM Adjustment Setup

NTEET om "I [ I | 1 - W e -
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5-14. FM Adjustment (Cont)

2. Calibrate frequency meter as folivws:
a. Install the internal shorting board into the Model 5210A frequency meter.

b. Set the SENSITIVITY (VOLTS RMS) switch to the CAL (1C0 kHz) position and the RANGE
switch to the 100 kHz position. The meter should display a full scale indication; if not, adjust the
screwdnver CAL (100 kHz) control as necessary.

‘e, Adest the rear panel DISC GAIN control for 1 Vdc at the DISC OUT jack.
d. Reset the SENS[TIV[TY (VOLTS RMS) switch to 0.1 Vrms.

3. Set controls as follows:

86014 | :
TRIG/LINE/FREE . .. ... .. FREE  CW/SWEEP . . . ..o oo oo SYM
'FAST/SLOW/MANUAL . . . . . FAST 1KkHzMOD .. ........... FM (or
SYMSWEEPWIDTH . ........ 0 FM 50 kHz)
RANGE . . ............ 110 OQUTPUTLEVEL . ........ +10 dBm

FREQUENCY .. .. .. ... 10MHz
‘ NOTE
For option 001, 002 and 011 instruments adjust MOD knob full clockwise.

Frequencj: Meter
SENSITIVITY (VOLTS RMS) 0.1 Vrms RANGE .............. 10 MHz

Oscilloscope ' -
VERTICAL SENSITIVITY .. b6 mV/cm HORIZONTAL TIME/DIVISION ., 0.5 ms/div

4. Inst'all 100 kHz low pass filter (HP 10531A) in the Model 5210A frequency meter in place of ihe
internal shorting board.

r NOTE

If 100 kHz low pass filter (HP 10531A) is not available, a 100 kHz low pass filter may be
connected to frequercy meter output while mtemal shorting board remains in B210A.

5. Adjust 8601A FREQUENCY control for 10 MHz rendmg (full scale) on the frequency meter.

6. Ailjust 8601A FM DEVIATION ATWJUST A9R183 for the following rms voltmeter reading:
a. For all instruments (except Option 001, 002, 006 and 011 instruments): 6.3 mVrms.
b. For Option 001 instruments: 7.1 to 7.7 mVrms.
c. For Option 002'and 011 instruments: 2.8 mVrms.
d. For Option 006 istruments: 1.59 mVrms.

5-11
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5-14. 'FM Adjustment (Cont)

Procedure (Option 001, 002 and 011 Instruments Only):
7. Readjust 8601A FREQUENCY control, if necessary, for 10 MHz reading (full scale) on the
frequency meter.

NOTE
For 8601A instruments Cption 011, set modulation switch to FM 10 kHz.

, 8 Adjﬁst MOD knob.for the following rms voltmeter reading:
a. For Option 001 instruments: 7.07 mVrms.
b. For Option 002 instruments: 2.12 mVrms.
¢. For Option 011 instrumen!s: 0.707 mVrms.

9. Depress MOD pushbutton and adjust FM1 ADJ (A16R22) and FM 2 ADJ (A15R1E) for an
8601A meter reading of:

. a. For Option 001 and 011 instruments: 1 on 0 — 1 vait scale.
b. For Option 002 instruments: 3on 0—3 volt scale,

%15. AM Adjustment

Description: ‘
?‘he amplitude modulation percentage is adjusted using a 20 MHz oscilloscope for measurement.

Eqiipment: | '
Oscilloscope . . . . HP 180A/1803A/1820A 650 ochm Termination . . . .. HP 1250-0207*
BNC Tee Connector . . . . HP1250-0781 Audio Oscillator . . . . .. .. HP 200CD**

NOTE

*For B601A Options 008, 009 and 010, use 76 ohm termination, _ :
**The Audio Oscillator is required for 8601A Options 001, 002 and 011 only.

Procedure (For all Instru'ments-except Option 011):
1. Connect 8601A RF OUT to oscilloscope vertical input using BNC Tee connector and termination
at osci'lnzrope input.

2. Set controls as follows:

86014 , |
CW/SWEEP . . ... ........CW TRIG/LINE/FREE .......... FREE
RANGE . . . v v v v v e e s v v 11 OUTPUTLEVEL ... ....... +10 dBm
FREQUENCY . . ... ... .. 5 MHz  MODULATION ... ... OFF {or EXT AM)
FAST/SLOW/MANUAL .. ... FAST
Oscilloscope HORIZONTAL
VERTICAL SENSITIVITY .. 0.5 V/em TIME/CIVISION . . . ... .. 0.5 ms/div

5-12
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5-15. AM Adjustment (Cont)
- 3, Re-adjust oscilloscope vertical sensitivity to obtain a 6 em display.
4. Set modulation switch to AM.

E. Adjust % MOD ADJUST A9R162 for a peak-to-trough amplitude variation of 1.6 cm (1.5 em =
30% modulation).

Procedure (Option 001, 902 and 011 Instruments Only):
6. Repeat steps 1 through 3.

7. Connect 1 kHz audio oscillator to 8601A EXT AM input and adjust oscillator output level for 1.5
cm (30%) peak-to-trough oscilloscope display.

8. With MOD button depressed, adjust AM ADJ A15R34 for 3.0 (30%) reading on 0 — 3 scale of
8601 A meter.

5-16. Meter Adjustmenth

Description:
The meter sensitivity is adjusted so that the reading on the front panel meter corresponds to the
actual RF power output.

Equipment: ,
110 MHz Spectrum Analyzer . . . . . . . . . . . .. ..o HP 140T/8562/8553
6 ohm input to 50 ohm output mlmmum loss pad (Option
008, 009 and 010 instruments only)

Procedure:
1. Connect the 110 MHz spectrum analyzer to the 8601A RF OUT jack.

NOTE

For instrument Options 008, 009 and 010, connect 756 to 50 ohm minimum loss pad between
B60LA and spectrum analyzer,

2. Set controls as follows: ‘
Z - 8601A RANGE . . ... .. S 4 {1
], CW/SWEEP . . . ... ... ..CW FREQUENCY . . . . . . « .+ + . B60MHz

Specirum Analyzer
LOGREFLEVEL .. . .. .. .. ... ¢ v v v v uwuwuweweueiw,..., +10dBm

\', 3. Set 8601A OUTPUT LEVEL to the +10 dBm position and adjust the OUTPUT LEVEL
.. VERNIER for a +10 dBm signal on the spectrum analyzer display.

NOTE

For Option 08, 009 and 010 instruments, spectrum analyzer display should be adjusted for
‘a +10 dBm signal minus attenuation ot 76 to 50 ohm mininium loss pad.
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5-16. Meter Adi!ustment {Cont)
4. Adjust METER ADJUST A9R131 for +10 dBm (0 dBm1 on 8601 A meter scale).
5. Adjust 8601A OUTPUT LEVEL VERNIER for a 0 dBm signal on'the spectrum analyzer dispiay.

NOTE

For Option 008, 009 and 010 instruments, spectrum analyzer display should be adjusted for
a 0 dBm signal minus attenuetion of 75 to 50 ohm minimum loss pad.

6. Adjust —10 ADJUST' ASR181 fur 0 dBm (—10 dBm on 8601 A meter scale).

7. Repeat steps 3 through 6 until no further adjustment is required.

- '6-17. Buffer Adjustment

Description:
The buffers are adjusted for a zero offset of the summing amplifier.

Equipment:
Digital Voltmeter . . . . . . . . . . . . . R HP 3439A/3443A

Proce&ure: .
1. Disconnect cable from AlJ2 FREQ CONTROL jack.

2. Set B601A SWEEP switch to SYM.

3. Ground test points A9TP7 and A9TP10.

4. Connect the dc digital voltmeter lo test point A9TP9.
5. Adjust SYM Fe MIN A9R120 for 0 volt reading.

6. Disconnect ground leads from A9TP7 and ASTP10.

7, Ground test points A91p8 and A9TP12..

8. Connect the de digital voltmeter to tust point A9TP7.
9, Adjust buffer A ADJUST ASR95 for 0 1 mV reading.
10, @nnect the de digital voltmeter to test point A9TP10.

| . 11 Adjust buffer B' ADJUST ARS8 for 0 0.6 mV reading.

12.. Remove grounds from ASTPS and ASTP1Z,

13. Re-connect frequency control cable to AlJ2,

[}
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Model 8601 A Adjustments

ADJUSTMENTS

5.18. Dwell Time Adjustment

. Description:

The dwell time (horizontal length before and after each ramp), is adjusted for a symmetrical sweep

. output display.

Equipment: ,
Oscilloscope f e e e e e e e e e e e v+« + + + . . . HPI1BSDA/1803A/1820A
Pracedure:
1. Set controls as follows:
86014 SWEEPMODE . ........... FAST
CW/SWEEP ., .. ... ... .. FULL TRIG/LINE/*REE . ... .. .. .. FREE
Oscilloscope HORIZONTAL
‘VERTICAL SENSITIVITY ... 1 V/em TIME/DIVISION . ., .. ... 5 ms/div

2. Connect oscilloscope to 8601A front panel SWEEP OUT jack.

3. Adjust DWELL TIME ADJUST A9R20 for a symmetrical dwell time on the oscilloscope dis-
play.

5-18. Symmetrical Sweep Center Frequency Adjustment

Descriptian: .
The symmetrical sweep controls are adjusted for 2 minimum frequency shift across the band when
switching from CW to SYM.

Eguipment:
Counter/Marker Generator . . . . . . . . . . . . . . v e i e e e e HP 8600A
Procedure: : .
1. Bet B601A controls as follows:
CM/SWEEP ... ... .. .... cwW RANGE . .. ............. 110
SYM SWEEPWIDTH . .. .. ... 0 FREQUENCY ... ....... 1.0 MHz

2. Connect the counter to the {ront panel AUX OQUT jack and note counter reading.

3. Set CW/SWEEP switch to SYM and adjust SYM Fec MIN A9R120 to obtaii the same counter
reading as in CW (step 2).

4. Set CW/SWEEP switch back to CW.
6. Set FREQUENCY control to 50 MHz and notc counter reading.

6. Set CW/SWEEP switch back to SYM and adjust SYM Fec MAX A9R117 to obtain the same
counter reading as in CW (step b).

7. Set CW/SWEEP switch back to CWV,

515



Adjustments Model 8601 A

ADJUSTMENTS

5-19. Symmetrical Sweep Center Frequenlcy.Adjustment {Cont}
8. Set FREQUENCY control to 110 MHz‘ and record counter reading.
9, Set CW/SWEEP switch to SYM and record counter reading.
10, Compnte: |

{freq in CW) — (freq in SYM)
{freq in CW)

11. Repeat steps 3 throtigh 10 until answer is Jess than 0.5% (550 kHz).

12. Repeat steps 3 through 11 until no further adjustment is required.

5.20. Sweep Width Adjustment

Description:

The symmetrical sweep circuitry is adjusted for a calihrated symimetrical sweep about the center
frequency. The video sweep circuitry is adjusted for a minimum frequency shift when switching from
VIDEO to CW mode.

Equipment:
Counter/Marker Generator . . . . . . . . . « + « o 4 s e e s e e e e e HP 8600A
Procedure:
1. Set 8601A controls as follows: .
CWSWEEP . ........... SYM RANGE . ... ... .. ....... 11
"SYM SWEEPWIDTH .. ... ... 0 SWIEPMODE .. ........ MANUAL

2, Connect the counter to the front panel AUX OUT jack.
3. Tune 8601A FREQUENCY control for 6 MHz counter reading.
, 4. Set SYM SWEEP WIDTH to 1 MHz position (blue numbers).

6. Note frequency change on counter while rotating MANUAL control from fully clockwise to
fully counterclockmse position. Adjust A SYM adjust ASR71 for a total frequency change of 1 MHz,

6. Wlth MANUAL control fully counterclockwise, adjust the SYM CAL adjust ASR76 for a
counter reading of 4.500 MHz. Rotate MANUAL control fully clockwise and counter should indicate
5.500 MHz.

NOTE

These two adjﬁstments interact, so repeat steps 6 and 6 until no further adjustment is
required. - '

7., Set 8601A CW/SWEEP to CW and note counter reading.

1
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Model 8601A Adjustments

| . ADJUSTMENTS

5-20. ~ Sweep Width Adjustment (Cont)

8. Tum MANUAL control full clockwise. Set CW/SWEEP to VIDEO and adjust VIDEO SWEEP
STOP adjust A9R24 to obtain same counter reading as in CW (step 7).

9. Set CW/SWEEP back to CW and tune FREQUENCY to 0.1 MHz. Note cqunter reading.
» 10, Set CW/SWEEP to VIDEO and adjust VIDEO START adjust A9R34 to obtain same counter
reading as in CW (step 9).

11. Repeat steps 7 through 10 until no further adjustment is required,
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Model 86014

A Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2., This sectior contains information for
ordering replaceable parts. Table 6-1 gives the
meanings of the abbreviations and reference
designations used in the table of replacezble
parts.

'6-3. Table 6-2 is the table of replaceable parts
~ and is organized as follows:

1, Electrical assemblies and their component
parts in alpha-numerical order by reference
designation.

2. Chassis parts in alpha‘numerical order by
reference designation,

- 3. Miscellaneous parts.

4. Tlustrated parts breakdown, if appropriate.

information given for each part
consists of:

1. The Hewlett-Packard part number.
2. The part number check digit.”

3. Total guantity {(TQ) in the instrument.
Total quantity for each part is given only once —
at the first appearance of the part number.

4. Description of the part.

5. Typical manufacturer of the part, in a five-
digit code.

6. The manufacturer's number for the part.

&-5. Table 6-3 contains the names and addresses

_ that correspond to the manufacturer’s code

numbers.

6-6. ORDERING INFORMATION

6-7. To order a part listed in the replaceable
parts table, quote the Hewlett-Packard part nuim-
ber, indicate the quantity required, and address the
order to the nearest Hewlett-Packard office.

6-8. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial nuinber, the
description and function of the part. and the
number of parts required. Address the order to
the nearest Hewlett-Packard office.




hodel 8601 A

Keplaceable Parts
Table 6-1. Reference Designators and Abbreviations
REFERENCE DESIGNATORS
A = pasembly F = fuse P = plupg v = vacuum lube,
B = motor FL = Fliter Q = transistor neon bulb,
BT = hattery J = jack R = resistor photocell, cte,
Cc = capacitor K = relay RT = thermistor Vi = vnitage
cp = coupler L = Induetor 5 = switch regulator
CR = diode LS = Joud speaker T = transformer w = cahle
‘DL = delay line M = meter B = terminal board X = sacket
DS = device signaling (lamp) MR = mlcrophone P = test point Y = erystal
E = mise electronle part MpP = mechanical part U = integrated cireuit FA = tuned cavity,
network
1
I?
ABBREVIATIONS
A -‘nmpenu H = henries NI/O = normally open RMO = rack mount only
AFC * automatic Mrequency HDW = hardware NOM = puminal RMS = mot-mean square
control HEX = hexagonal NPO = negative positive WY " reverse working
AMPL = umplifier HG = mercury 2er0 (Zero tem- voltage
HR = hourls) perature cuef- 5-B = slow-blow
BFO = heat frequency oacilla- Hz = Hertz ficient) S5CR = screw
tnr NEN = negative-positives 5E = selenjum
BE CU = heryliuri copper ) IF = intermediate freq negative SECT = section(s)
BH = binder hrad ! IMPG = impregnated NRFR = notrecommended SEMICON = semiconductor
BP. = bandpass INCD = incandescent for feld re- St = silicon
BRS = brass INCL = lnclude(s) ; placement SIL = aflver
BWO = hackwd wave oscllla-  INS = insulation{ed) NSR = not separately 5L = glide
tor INT = internal . replaceable 5PG = spring
SPIL. = ial
CCW = counterclockwise 0BD = orderby 58T = g:fnless stec)
CER = ceramic K = kilo = 1000 description SR = split ring
CMOQ = cabinet mount only OH = oval head STL = gleol
gOEIl-' = coefficient LH w left hand 0X = oxide
o = common LIN linear ta = ;
COMP = composition LK WASH = lock wather e o Prok o TA = tantalum
COMPL = complete oG ! . PC printed circuit D = time delay
= logarjthmic tapes PE = pienfurads » 10°12 gL ® toggl
CONN = connector LPF =. low poss [ilter i
CP ' = cadmium plate farads THD = thread
CRT = cathode-ray tube PH BRZ‘- phosphor bronze T = titanium
CW  w clockwise M = milli = 103 PHL ‘= Phillips TOL = tolerance
: : MEG . = megw= 106 Plv = 5;?.:;‘;:\“:» %&'!tl'“ » trimmer
MET FLM = tal film .. = traveli
ggrc . 3:;53""" carbon METOX = :::unic oxide PNP = positive-negative tube e
. _ g::’-‘lll * manulacturer ko - ::1‘;‘;’
ELECT w. tro z = mega Hertz =
ENGAP = theapausated MINAT = misiature FOLY = polystrene H = miero = 10°8
EXT' = external MOM = momentary PORC = porcelain
MOS = gtalized POS = position(s) VAR = voriable
F » forads substrate POT = pclentiometer yDCw = dc working volts
FH = flat head R;TG ' = mounting ;‘I’. ‘= p:;xi:k;to-penk
Y = “mylr’ = pajn
;;{I‘DH : ﬁfg;‘" head . mylar PWV ' = peuh working volt- \;l - :l!tl':’
L . uge ) = wal
N = nano (109 ;
G = giga (109) N/C = oty cised RECT = rectifier WIS = working inverse
gf ;= Eermanium - 'NE = neon g;‘; o= "dl"dfh“-“l“‘-‘““ ww * wirewound
- ' : = round head or
GRD '= ground(ed) . NI PL = nickel! plate ‘ Tighs hong w0 ® without
!
;
n ,
il
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Model 8601A Replaceable Parts
] - -
Vo ' Table 6-2. REFLACEABLE PARTS
’ Reference HP Part |c Q Descrinti Mfr
: : . : d escription Mfr Part Number
L Designation | Number [p| Q¥ p Code
L1} ' LLITIT T R E S 1 DIBCAIMEINATOR AgaEvDLY 20489 LLTTIRYY EH
{INCL CisCa, Jied), Ath1 ADRY B COVEM)
A [LITIEN Y.L RN Y 1 OTACAININATAN AgREMBLY [oPT, 601, 082, FLTTL [LITIETSS 1
041 ONLY)
CINEL CiaCd, Jiwd4, ALA) ADOY & COVER
n omciedoldr |1 t FRONT BANEL«DIRC aB8EWBLY 28080 Oaadimdidy
(1 oladie2o? 1N 1 BCX=DIBC ABBEWELY 2880 CLTCITY 0 1Y
' AjCt 01402192 7 1 CAPACITORPOTHNY 10PF J0x 500V CER glady 0la0=2352
Mer Alho=2ha® 1 20 ' CAPACITONFOTERY SQO00PF 00 =20k SOfY 33093 StaTalagotealviait)y
(113} [JTTELTL 1 CAPACITORPCTHRU S30OPF 80 oPOR 00V 33090 | Ssata)a0i¥arBviasedl
AlCE 0L10a=2049 1 CARACITORPOTRAY 300QPF «B0 »20% 00V F3TLL] SUaTaledi¥=nive=5022
apdl 12%50=002% 3 3 :unuistal-lr [ LT ln-um.‘-rl [ 100 20alp 1350=0230
Niv:] 12%0e002¢ 3 CONNECTORWRP Qo & NGLeMOLEPR SouQnM FITTT 125G=0829
1133 12100030 3 CONNECTORRF fug ¥ §GLekOLEs/R B0nluw Wabp 12500020
! irJe 1250-0029 3 CONNECTORRF BNC M BGLuWILEwFR S0eONM b0 12500829
? (oPY, 0o0i, 602, o1l OwLy)
(Y11 LLITITTTTF S g 1 ATARD ABBEMRLYwDIOCAIWINATORIRE AMMY, FITTT) [LITIEYYVIH
Ayapcy JULTI ) 1 [ CAPACEIYON=PXD &,ByFesidE 3SyDC TA e300 15c00a8x903302
Arail2 01hae011b 1 CAPACITONLPAD §.0uFesily 355DC TA Tapdy 13008a8%90 3902
. AyA1ED ols0e2327 ] 3 EARACITOM=PND LGOORF ow20% |08YDE CEM Sta42 15¢e)ldaxtnatiln
y AjANCH oia0e2282 [ 2 CAPACITONSFXD y4PF oafX SHYVDE CER pes3p 20ado Ate0e2202
' ALagcs LHT-L¥ 1Y -} CAPACITONPXD 14PF +a8X 500y0C CIN pes3d 2hudo [HITCHTYH
Apails 110052 [ 1 CAPACITORLY TAWRLAIA 1,335,007 280V 74979 18T=910)e00%
Ataicy 0300=g24) ) [ CAPACIYOR=FXD LuPe=] DX 3SYOC TA 5ale 150010900300
(11314 ] Olad=g1et . 2 CAPACITORSFXD 41UF +=}bX ZOQVEL POLYE el 140=0t 6}
ALAjCY 0140020 [ ? CAPACIYONSFED 1500PF +a10X ROOVDC POLYE 2048 0la0=0298
AtAiCta 0lada22en ? 3 CAPACETONSFXD ByPF oa8g JoguDE NICA changy olaoe )
ArasCey 018d.0503 » 1 CAPACITORAFID' 1SUF suioy 200V9C 'OL\'i 20489 0140e030)
IMCLE S103e01n1L [ ] 3 CAPACITOR=Fu0 3, JuFeni0y 3SVOC TA [ 1111 ] T1108335%03%48
[11.314Y3 1000118 1] CAPACITCR=FED 4, 8UFemp0T JSVOC TA L{T11] 15000803502
MaLEN lnl-c“! L] 3 DICOEwBEWOTTRY . 20ABD 19010328
AALCAp 19010833 b4 DICDEUCHOTINY 10480 190120938
AjALCNY 190120513 ¥ DIODE=ALHOTHY 2080 192108318
-1 AyhICRg 1907=310% L] ] DI00K-INR 9,0%y B3 00e Phw aw 'r:n.osu 20400 19023189
AIALTTS 1%01.003) H4 a) DIOUI-GIN PAP 130V Roows un-v F{L1]] L%¥0)=0833
. ' 1 .
‘ Apdyn) 0A902039% . | PELAYSREED 1B unnl 129pceL0IL IvA 20400 0a0gap3ee
LN S100e1010 ] 3 ColLen D S, 0um 08 QEal ,)950x,378 Canpw 1hado 9100wtaté
AR l|l||.l AL TT] B Y COlLaiiD !.su-t 10x Geal 530X, 37ELCeNO™ ko igoetath
: llllil 183340022 0 .2 TRANGIBTOR PNP 352033 B TQw38 POaboghw 01293 FLLIE )
ALAIGR 185ae007} 4 n TRANSIATOR APW BRI POulOtuw FYglooMm} 28080 1858=0071
Ay ALGS 10530822 0 TRANGIBTON FxP phagi) B TO«38 POaBODMw 21298 F AL 33
ALa1Qe 183]e0070 A ] TRANDIGTOR PuP 91 PORZ0O%S FTRESGANE t53=0020"
ApA1GY 10550221 L] [ TRANAIOTOReOUIL hAN PDa?ROMN FLLTTEFHTY
aphtae 18540078 1 TRANBEBTOR NPN 31 POO3Jave lnnannz 1858207
ALY 185 ? TRANBIATON NPN 31 PO3Jovw FTagpoMnl 185880071
AjRiGe 111 L4 1 TRANBIBTONQDURL BxP POBADYYN L1E53=007S
AyAray 1830049 1 5 TRANSTATON NPN P PDo300%N FYBGOCMME MyQe
A1a1010 185uati00Y 1 TRANDIDTOR NPh gL PDaS0oMm PTagQOMM Ty
naan T TR A TRANSISTOR Mm 21 POR3DYVN FTapgomnl FLHT
Atalon2 NOT ASBIGNE
o Atar013 108823071 ] TRANSIATON -m@ AL PO#100Uw FYS200MNE 108ne0gT)
lllini 8747=0304 2 [} REAZATCN 10 IX 1230 F YSnleeidn Clel/Bale)}RGep
ALAIRZ 0797.03 2 RESISTCR 10 'R 1250 F TCn0enton Cla)/8aThaloRiel
L JLILE] H 3 | mEaferqw )% tx 2% F TCRQe=igO Clnl/BatOn)olker
I ] ? REBIATCN 3 10% 3% 8w F TEugeello 498=3a10
AlAYRS H 1 NEOEBYOR )X 1% 3w F YCalew2s [ 117 L1} 1]}
e tePEC, TEMP, CORPFICIENT QF 2% PPNIC,)
3T 1119 [ I3 TS HL ] 5 RESTATOR 3o Iy 183w F TCudew2d [ 3111 LU LS ST LA ET
(OPEC. TENP, CORFFICIENT OF 23 PPM2Z,.)
© ByALeY avE=11TR [ 1 RESESTCR jon 1% 129 F TCRGes2s FLLLT) oavie)yTa
- [, - CAPEC, TENP, CCEFFICIENT QF 2% PPuC. Y
TAYALRD 675T=0023 1 » AESTSTOR |,02% 13 (1234 F TCupenlen 2088 Conl/laTlaltd)er
' COPIC, TEWR, COEFRICICNT OF 38 FPwsc.) '
FTOLL [T T T O s | RESIBTON sae 13 123N F TCeGeetdD: 2esas | CospsnaToesanger
’ ' [APEC, TEMP, UEPPILIENT OF 29 PRMYC.)
LILILET) oISTepR2y | & H] ACAINTOR 823 1% L1298 F TEegenygp 24808 Cant s 0eTpedIRur
= ' ' (SPEC, TEWP, COLFRICIENY OF 23 PPMJC,)
. - RIAMRI u!![oullp ] ? REBIATOR I,ix iX 135w F TCeOeel0Q 9538 Clul/lat0slidlep
o MTTLIT) oM LS T 3 13 RENIATOR S.42% 1% 1290 F PE0g4elS tLILI R TP
. : ' ' COPEC, TENP, CORFFICIENT QF 28 PPMIC,) .
JALAIRLY. 0693.5133 » X RESIOTOR 3 144 1% 4258 F TCuneels LT 269049133
LI a¥iT=0u1Y [} ] atzaror af1 12 #1330 7 TCRO4el08 FILI Y Cial/ButOnbB NP
Ashny | 9T9retary 2 RESINION a8 1% L1299 7 TCa0em108 ABA8 | Camg/anTONRer
]

Ses introduction to this section. !'or ordering ml‘urmutmn
*Indicates l'ucrory sefected value
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Replaceable Parts ' ‘ o o Model 860TA

Table 6-2. REPLACEABLE PARTS

'

6-4

See introduction to this section for ordering information

*Indicates factory selected value

- Reference HP Part |c Q Descrioti Mfr
: . scription Mfr Part Number

Designation | Number [p| 9tY P Code
ApAIRLY 0737=002% [] RESISTOR o871 1% ,t33n F TCedeslin 28%88 Camp/MaT0ubBlNer
ALALRLY 07%7e0202 | ¥ a2 | mEBRRTOR fox X ,129W F TCademld 2A%aa | Coel/BeYdslddger
ALALR| = [ ’
ALApEES NOT ARBIGMED
MAtR2e 07370408 & 12 RESIOTCR 100k 1% ,)LR3® F TCa0ee]Ol 1S LYY Cla1/NaTO=)i0)eF
ApALR2Y oTIT=0398 [} 11] RESTATCN 9.1 1% 12Im P Tc'-eg-:u 24940 Chel/BaTiaSiNlerF
AYRINED LILIETL L L] 3 NERIATOR 3O ik 109w F TCademiGO 28480 0d9EaJa%Y

YL 21803293 ? . REBISTCRTANR S5k L0% € TCPedl) 1aTAN phaby 25603553

ALALNED 0797000} 4 ) REBIATON 40,1k 1% ,12%# F TeaOew=iOn FLLLTY Cinl2iat0sdl)der
LTI} I 0757=030a [ RESIOYON 51,1 tx (1250 F TCndesitp FIE11Y ENal/8aT0a51R]?
[JLIL} ) 0TSYe020% . |} RERISTON X 1% 325w F TCubes)0d LIty Chul/B=Toalld]nr
AlAIely K 07970420 3 3 REBIBTOR 790 Lk 125w F TCROeeldD 245488 Clnl/BaT{aTiinp
A441R38 04%0.3158 2 5 WESZATOR L, Tk [y 1258 F TCoosaled Caui/0aT0a 872
ALAIR)S IO TIU R H FEBIATON &41® iy 135w P YCadeelDd Clet/iuTdeb|tNaF
MAIN3S LILI TR LTI S ' RESISTON 1,305 1X In F {Codeuttn T ST ,
AyAAlY ¢757=0200 3 RESIATON it 3% 1099 F TCu0enidd el /iatenlonler
ALA103D 0TST=0002 b SEBPAYON fox IX 129w F TCRO4=100 2494 Cle)l/latdnlitldar
AyhiRle 8737.0280 3 RESIAYTOR ix g% _133» F TCatenidd 24548 Clal/BaTiatOl]lsP
ARASRAD T37.0317 7 7 BERIOTON 1,33 3% I23n F TENQeei0d FLHLES Chn)/atOuldiled
AYApNey 0T8Te0001 0 1a REBIBTCR 100 1% .125% F TEmOe=)ad TS Chal/lataalile?
LILILL) ] 8Y5T«03)7 7 'lll"ci l.lli 1% LI25W F TCrpdeston 20948 Chal/BnTisiBILeP
ALALRa3 £157=0333 2 4 RESIBTOR S,LEX 1% AW F TCa0eelpb 20400 8757=001%

[JEILL Y57t} 2 REBIBTON $,11% 1% 50 F TER04s)00 haly 0TET=0033

CALALBAY [ D1l 9 ] REBIGTOR 237 ixk 4258 F TCE0eelld P L) Coat /BuTOs2)TNNF
ALALRey eTSTepdN0 3 RESTATAR tx \x 125 F TCA0emldd FITITY Clei/NaTdnliClelF
(AphyRay. aISYenar |9 REBIBTOR gok 1y .129% F TERgyeltd 20348 Chal/BaTOe10alsr
Ataimap 07570200 3 1% 1% ,h!u 7 TCaden)od 20548 clel/fatQeltller
ALALRaY (24300 1] 3 ) 1X 1% 1259 F TCedeeldd 18580 Chal/PaTgnionier
[JEYLLT 0TBY=033? 4 FENIATON 1, 33K X I2In P TEa0+=)0d LD Clin)/8aT0u)]ilep
ALALASy 073re0 280 3 RESIATOR Ik 1X 3238 ¥ TCedenido LT Clnl/BaT0ulBbler
ALAIRS R Callnleg e [ RELIBYON gaax 1y 1290 P Toupesi100 Hado AMIBa3200
ATALIRSY 04%i=31%8 r H RESIATOR Jabx ix 105w F TCalOeeilo 8ale asvie)and

Ay odaples011? |8 1 OflviDEm ApgkMiLy chnd)=aity?

[INCL CieCd, [fialD, ARAY ARGY 3 COVER)

TS [IITTO I TLLN ] t FRCNT PANEL=DIVIDER ARIENOLY odsd1=20000

AR Redle2014 |B 3 A0XagMIELD olattedolp

AREL [JITEY{TL) 3 CAPACITORPOTHRU S00UPF o0 =301 B00V BiaTnlepotexByiefodl
(¥4 ] 0160e2028 ] CAPACITORPOTARY SOO0PF oD =208 LLLTS E0aTa)e008=28VIad02L
(733 0100=204% ] CAPACITONGFOTRAU SEOGPF o0 =288 NGOV S8a74).00%=15V2-9027
[1i4] LIUTCELIIL 3 CAPACITORFDTHEY SOGOFF oD =20% 409 BEaTa)000=n8Y0-8002
ARJL 1030=0029 3 CONNECTORaRF Awc M BOLwNOLE=PR 30eQnw 12S0e000%

ApJe t390.0029 3 CONNECTORAF ANC ¥ BELaMOLESFR $040NM 1250342
"0 LE%0=04i" 3 CONNECTORRF BWC % SGLwNDLE«PR Spa0NM 118e=0829

(111 " oAsatwb0Ile | 8 3 BUARD AROEMBLYOIVIDER [ LILIET LI

Agayca 01050197 » i3 CAPACITONSPXD 2 BueuiDy ROVOC TA 1900229x0ak0AR
ARAIER 01000197 ] CAPACITOR=FXD 2, RUPoel0f 2OVYDC Ti 1900223x%020A2
ARapC3 010002093 L4 17 CAPACITORFAD ,0LUF »8020% 108¥DE CEN aladeedy

ARALCSE 0190197, (B CAPACIYORPED 2 2uFeejOx POVAC TA 1560R2%1002042
AZAYCY AL T [ ] CAPACITONSPND 2, 2uFesilXx 20YDC Ta 1900RRSXVR0AE
Azhice DEMG=308S - | ¥ CAPACITOR=FXD ,2IUP +80=208 100VOC CEN a180=2013
ARMEY oinge0i2? ? ] CAPACTIORSFED (UF w=do% JTy0C LER A1hde0127 .
Azaice Lm0 L 4 CAPACLTORFRD (Ul ¢s20% 2UVDC CEN A1ade012?

AZALEY 0160.2098 ' [ ¢ CAPACITON=PX0 ,01uF «B0=20% 100YOC CEN akad=2093 -
[TIT14] 21800198 5 1 CAPACITCONSFXD JO0PF euly J0OVOC MICA DMSFRaLISId0AYLCR
[YIT14T 0100=0197 [} CARACITONPD 2, 2u7e=10n JOYDC T 1300029n8c2042
AZAIC12 010040374 3} | § CAPALETORRND 1aUFentok 2090BC T2 13001 8axv02082
Apa1C13 LH TR 2 CAPACITORPXD JUF e=fon 29¥0C CEM Nist=ty2y

“agagemy 19010783 |2 & | OIOOE-PNR RECT |Natow €ggy 14 Olesy thagos
A2A1CR2 1901=0783 1 QIOCE=FNR NECY INAQOE NOOY 14 D=8} LNaass
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