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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period] . During the warranty period, Hewlett-Packard Company 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 return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard 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. Hewlett-Packard does 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 maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental

specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.
EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD 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 available
for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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I/0 Data Output Test

CRT Test Pattern

DMA Request Circuitry Test

Low Level Interrupt (LDMAIR) Test
High Level Interrupt (HADIR) Test
Keyboard Test

Keyboard LED Test

Keyboard Key Replacement Procedure
Keyboard LED Replacement Procedure

Front Panel “’Knob’’ Troubleshooting Procedure

Main Display Troubleshooting Tree

AB61 Clock Generator Troubleshooting Tree
A63 Display Processor Kernal Test

A63 Display Processor Board Tests

AB63 Display Processor Input Buffer Test

A64 Analog Display Driver Troubleshooting Tree
A67 Sampling Troubleshooting Tree

A64 Ramp Generator Troubleshooting Tree
A64 Y-Axis Line Drawer Troubleshooting Tree
A67 X and Y-Axis Deflection Amplifiers
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A67 High Voltage Oscillator

A67 CRT Adjustments
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A52 Mixer and Output Amplifier Troubleshooting Tree
A53 100.35MHz Oscillator Troubleshooting Tree

HP-IB Troubleshooting Procedure

DSA Test 1 Problem Table (Table 11-F-1)
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Probable Defects For Interface Circuitry Inputs (Table 11-F-3)

HP-IB Calculator Test

HP-IB Calculator Test Error Definitions (Table 11-F-4)
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(Table 11-F-5).
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handl-
ing of the CRT shall be done only by qualified maintenance personnel using approved safety
mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

WARNING l

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.
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CATHODE-RAY TUBE WARRANTY
AND INSTRUCTIONS

The cathode-ray tube (CRT) supplied in your Hewlett-Packard Instrument and replacement
CRT’s purchased from -hp- are warranted by the Hewlett-Packard Company against elec-
trical failure for a period of one year from the date of shipment from Colorado Springs.
Broken tubes and tubes with phosphor or mesh burns are not included under this warranty.

No other warranty is expressed or implied.

INSTRUCTION TO CUSTOMERS

If the CRT is broken when received, a claim should be made with the responsible carrier. All
warranty claims with Hewlett-Packard should be processed through your nearest Hewlett-
Packard Sales/Service Office (listed at rear of instrument manual).

INSTRUCTIONS TO SALES/SERVICE OFFICE

Return defective CRT in the replacement CRT packaging material. If packaging material is
not available, contact CRT Customer Service in Colorado Springs. The Colorado Springs
Division must evaluate all CRT claims for customer warranty, Material Failure Report
(MFR) credit, and Heart System credit. A CRT Failure Report form (see reverse side of this
page) must be completely filled out and sent with the defective CRT to the following address:

HEWLETT-PACKARD COMPANY Parcel Post Address:
1900 Garden of the Gods Road P.O. Box 2197
Colorado Springs, Colorado 80907 Colorado Springs, Colorado 80901

Attention: CRT Customer Service

Defective CRT’s not covered by warranty may be returned to Colorado Springs for disposi-
tion. These CRT’s, in some instances, will be inspected and evaluated for reliability informa-
tion by our engineering staff to facilitate product improvements. The Colorado Springs Divi-
sion is equipped to safely dispose of CRT’s without the risks involved in disposal by
customers or field offices. If the CRT is returned to Colorado Springs for disposal and no
warranty claim is involved, write ‘‘Returned for Disposal Only’’ in item No. 5 on the form.

Do not use this form to accomplish CRT repairs. In order to have a CRT repaired, it must be
accompanied by a customer service order (repair order) and the shipping container must be
marked ‘‘Repair’’ on the exterior.
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SECTION Xi
SERVICE

| WARNING I

Line voltage is exposed inside the instrument even when the LINE
switch is in the off position.

The display section of the 3585A contains high voltages (up to
+ 18KV) which may remain present in circuits EVEN WHEN
THE INSTRUMENT IS OFF.

Do not remove any of the instruments protective plastic covers
before reading the warnings pertaining to the components under
them.

11-1. INTRODUCTION

This section contains information to help you repair the 3585A. Due to the complexity of the
instrument, the Service Section is divided up into functional Service Groups. Figure 11-P-1
shows a basic block diagram of the instrument. Each block of the block diagram contains
the Service Group number pertaining to that section of the instrument. Also contained in
this section is an Index (Table 11-P-6) which tabulates all of the Troubleshooting informa-
tion contained in Section 11 and Table 11-P-2 which is a cross reference between the PC
Board numbers and the Service Group numbers.

1= - - — 7
| KEYBOARD |
-
TERMINATED >—— oo o cenrea
HIGH IMPEDANCE RF/IF <?‘—“ PROCESSOR <:> HP-18
INPUT Dm— SG—A [RNALOG CONTROL SG-c SC-F
LOCAL . DISPLAY
OSCILLATOR PROCESSOR
SG-B -
ﬁsc D SG= SERVICE GROUP
TRACKING
TRACKING HIGH VOLTAGE POWER
GENEE?;S?’ GENERATOR <:_ AND CRT SUPPLIES
SG-E P/0 _SG-D ©S6-1
85A-P-1

Figure 11-P-1. Very Simplified Block Diagram
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11-2. What Service Groups Contain
Each of the Service Groups contains the following information:

Index to the particular Service Group.
. Adjustments.

Troubleshooting Notes.

. Troubleshooting Information.
Component Locator.

opo o

11-3. Getting Started

The purpose of this section is to lead you in the repair of your instrument as quickly as possi-
ble. To accomplish this goal, a Preliminary Troubleshooting Procedure has been developed.
The Preliminary Troubleshooting Procedure primarily consists of front panel checks which
will direct you to one of the individual Service Groups after localizing the problem.

One of the advantages of the 3585A microprocessor controlled operation is its ability to
check many of its own parameters from the front panel. The Preliminary Troubleshooting
Procedure (as well as the Service Groups) takes full advantage of this capability. Therefore,
in spite of what problem you may be experiencing with your instrument you should always
start with the Preliminary Troubleshooting Procedure.

11-4. Things to Remember

1. Whenever you have finished with a PC Board, check that all the test jumpers are in the
‘“Normal’’ position.

2. After completing a repair or when leaving a Service Group, check that all of the
jumpers and test switches have been returned to their normal position.

3. Reconnect all cables when leaving a Service Group.
NOTE

Before removing any of the 3585A°s covers, be aware of the
JSollowing cautions:

vvvvvv Y

fCAUTION3

AAAAAAAAAAA,

1. Do not remove or replace circuit boards when the LINE
switch is on unless specifically instructed to do so.

2. Improper adjustment of the CRT HIGH VOLTAGE may
lead to a shortened CRT life.

3. When placing a PC Board on a PC Extender, be sure the
board is not installed backwards on the extender.
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11-5. Test Modes

The 3585A contains 9 internal test modes. These test modes allow you to connect internal
sources, disable calibration or reconfigure particular circuit boards so that tests can be made
on the 3585A. The tests are defined as follows:

Table 11-P-1. Test Mode Definitions

A45 Switch
Entry Code
Code (Octal} Function

00 000 Test Modes off.

01 001 Normal instrument operation but with calibration disabled
and no calibration offsets.

02 002 Internal 10 MHz switched into input otherwise normal in-
strument operation.

03 003 Internal 10 MHz switched into input and calibration disabled
and no calibration offsets.

04 004 Tracking generator switched into input, otherwise normal
operation.

05 005 Tracking generator switched into input; no calibration; no
calibration offsets.

06 006 Local oscillator will perform in its single loop mode for all
BW's.

07 007 Takes Center Frequency Step Size as a tracking generator
offset after a calibration. Tracking generator frequency is set
positive with respect to analyzer tuned frequency. Maximum
offsetis 1.5 kHz.

08 010 Displays the Tracking Generator 10.35 MHz VCXO tuning
curve on screen with the vertical scale=CF Step Size. The
counter reads frequency deviation above and below 10.356
MHz. A CF Step Size > 500 Hz exercises the course VCXO
tuning DAC, while CF Step Sizes = 499 Hz exercise the
fine DAC with the course DAC held at its current position.
This mode is activated when the counter is turned on and the
RES BW being used is calibrated.

09 011 Calibration disabled and no calibration offsets. If CF Step
Size is any number other than 1.1 Hz, 1.2 Hz, or 1.3 Hz this
mode is the same as Test Mode 1. If CF Step Size is one of
the above numbers the P.C. board corresponding to that
number will be programmed to the chosen BW while the
other two boards will be programmed to 30 kHz BW. This
mode is accessed when the RBW is changed. This Test
mode is used for adjusting the IF BW'’s.

The Test Modes are selected by entering:

RECAL
fon) 6 INSTR
PRESE

Test Mode
Entry Code

An Instrument Preset must be entered after the Test Mode Entry Code for the Test Mode to
become active. The selected Test Mode will remain in effect until Instrument Preset is press-
ed again.

11-3
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The Test Modes may also be accessed by setting the test switches on the A45 Board to the
listed A45 Switch Code. for example, Test Mode 03 may be placed in effect by:

A45 Board

SR

=5
PRESE
[£L96PbEel]

3585A-1001

Kitiiimimi

Instrument Preset must be pressed to enter the Test Mode. By using the A45 switches the
Test Mode will remain in affect as long as the A45 switches are set, in spite of the number of
times Instrument Preset is pressed. To exit the Test Mode, set all of the test switches to the
open position (away from the PC Board) and pressing Instrument Preset.

Table 1_1-P-2. PC Board To Service Group Cross Reference

PC Board Number

Service Group Number

PC Board Number | Service Group Number

A1l A-

A2 A-2

A3 A-2

A4 A-2

A5 A-2

A6 A-2
A10 A

A11 Backdating
A12 Backdating
A13 Backdating
Al14 A-4
A15 A-5
A16 A-6
A17 A-3
A18 A-3
A19 A-3
A21 B-1
A22 B-2
A23 B-3
A24 B-2
A25 B-2
A26 B-3
A27 B-2
A28 B-2
A31 B-4
A32 B-4
A33 B-4

A34
A40
A4d1
A42
A43
A4d4
A45
A46
A47
AB0
Ab1
AB2
AB3
A61
A62
AB63
A64
A65
A67
A70
A71
A72
A73
A74
A75
A76
A81

B-5
c
Cc-1
C-2
Cc-2
F
Cc-3
G
c-4
E
E
E

z?

-U0UDO
BBON

Ul
[}
L LY XN X
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Table 11-P-3. Performance Test Failure To Service Group Cross Reference

NOTE
This table is only meant to be a reference. It is still
recommended that you use the Preliminary
Troubleshooting Procedure to locate the problem.
Problems related to distortion or spurs should be fur-
ther analyzed using Service Group J.
File Test Title Service Group Reference
O | GRIND NA
1 Instrument interconnect test & Header NA
2 | Turn on/Cal Offset F,A-5,E,A-1
3 | Source Accuracy NA
4 | Calibrator Accuracy (optional) A-1
5 Range Calibration A-1
6 Amplitude Linearity A-4
7 Ref Level Set Accuracy A-3,A-5
8 Flatness, 50 ohm, no cal, 10Hz to 40M A-1
9 Flatness, 1M, 20Hz to 40MHz A-1
10 | RETURN LOSS A-1
11 Noise vs. BANDWIDTH A-1,A-2
12 1M Input Noise, open circuit A-1
13 Marker Accuracy C
14 Low Freq. Response/LO sidebands A-2,B
156 Residual Spurs B,
16 Conv/Input Spurs and Image A-2,J
17 IF Harmonic Distortion J
18 Harmonic Distortion J
19 IM Distortion J
20 | BW MEAS A-3
21 Tracking Generator Flatness E
22 Step IF, Fraction N Spurs J
23 API Spurs in Muitiple Loop J
24 End of Perf. Test message NA
25 Dynamic Range Chart NA
26 HP-IB Test for Op. Verification NA

Service
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Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

If the Manual or Center Frequency is < 150kHz The Amplitude Cal
will occur at 150kHz.

FULL CALIBRATION
Used Whenever The
Res. BW Is Changed,
instrument Preset,
Turn-on And Every
Two Minutes.

RES. BW FREQUENCY
CAL (A1) Using The
Selected Res. BW And
The 10MHz Reference.

TRACKING GENERATOR
FREQUENCY CAL (A2),
Uses The 30KHz Res. BW
And A Tracking Generator
Frequency Of 5MHz.

NOTE

AMPLITUDE CAL
Used Whenever
The Center Or
Manual Frequency

AMPLITUDE CAL AT
10MHz Using The
Selected Res. BW And
10MHz Reference.

AMPLITUDE CAL AT
10MHz USING THE
TRACKING GENERATOR
Using The 1KHz Res. BW.

AMPLITUDE CAL AT THE
CENTER, MANUAL OR
150KHz FREQUENCY
1KHz Res. BW Using The
Tracking Generator At
The Aforementioned Fre-
quency.

50/75Q ATTENUATOR
CAL 1KHz Res. BW Using
The Tracking Generator
At The Center, Manual Or
150KHz Frequency.

Is Changed And
> 150KHz Or The
Input Impedance Is
Changed.

350KHz

-25dBm

85A-8-P-2

NOTE

Table 11-P-4 describes the Calibration Errors which can occur dur-
ing each of the calibration steps.

11-6

Figure 11-P-2. Calibration Sequence Flowchart
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IF SUMMING
50/75 OHM >—oy AMP
INPUT ATTEN. 5| CONVERSION] 350KHz | //\\ > LOG AMP
o SECTION TO CENTRAL
v A/D
PROCESSOR
-25dBn
v
LOCAL OSCILLATOR DC
100.35;132 +al COUNTER OFFSET
10MHz 140.35MHz +A 1

I

|

CENTRAL
PROCESSOR
o—
100.35MHz
+42 VCO
T.G. OUTPUT
TRACKING GENERATOR 8-P-3

Figure 11-P-3. Calibration System Block Diagram
11-7/11-8
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Table 11-P-4. Calibration Error Definitions

Service

NOTE
This table is only meant to be a summary reference. A more com-
plete explanation of the Calibration Errors is given in Table 11-P-5.
Cal Error No. Comments
The following errors occur while adjusting the IF frequency offset of the
selected Res. BW. (Step 1)
01 Measured amplitude too large
02 Measured amplitude too small
03 4dB IF gain steps in error
The following errors occur while adjusting the Tracking Generator frequency so
that it will track the input frequency % 1Hz. This calibration is done at 5MHz
and 30KHz Res BW. (Step 2)
09* Counter malfunction
10* Tracking Generator cannot be adjusted to track the input frequency to within
+ 1Hz.
The following errors occur while calibrating the amplitude offset of the selected
Res. BW with the 1TOMHz Reference signal. (Step 3)
04 Measured amplitude too small
05 Measured amplitude too large
06 Measured amplitude is slightly divergent
07 Measured amplitude offset exceeds + 5dB
08 4dB IF gain steps in error
The following errors are the same as calibration errors 01 thru 10 except the er-
rors occur while re-calibrating the 1kHz Res. BW. (Step 4)
11 Measured amplitude too large
12 Measured amplitude too small
13 4dB IF gain steps in error
14 Measured amplitude too small
15 Measured amplitude too large
16 Measured amplitude is slight divergent
17 Measured amplitude offset exceeds + 5dB
18 4dB IF gain steps in error
19 Counter malfunction
20 Tracking Generator cannot be adjusted to track the input frequency to within
+ 1Hz.
The following errors occur while calibrating the amplitude offset at 10MHz
with the Tracking Generator and the 1kHz Res. BW. (Step 4)
21 Measured amplitude too small
22 Measured amplitude too large
23** Measured amplitude at 10MHz using the Tracking Generator differs by more
than +1dB from the measured amplitude at 10MHz using the 10MHz
reference.
The following errors occur while calibrating the amplitude offset at the Manual
or Center Frequency with the Tracking Generator and the 1kHz Res. BW. (Step
5)
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Table 11-P-4. Calibration Error Definitions (Cont'd)

Cal Error No. Comments
24 Measured amplitude too small
25 Measured amplitude too large
26 Measured amplitude is slightly divergent
27 Total IF amplitude offset exceeds + 5dB

The following errors occur while calibrating the input attenuators. (Step 6)

28 Measured amplitude too small

29 Measured amplitude too large

30** Measured amplitude of the attenutator calibration differs from the measured
amplitude of the IF calibration by more than + 1dB.

31** Attenuator plus IF amplitude offset exceeds + 5dB.

33* Tracking Generator data cable (A50J5 or A40J4) is disconnected.

* When these Cal Errors are displayed the Cal routine does not abort. The 10MHz Reference is
used in place of the Tracking Generator and the routine continues.

* *the Calibration routine will attempt to remove the error from the system. If successful the
routine will continue. If the errors are > + 5dB the routine will abort.

11-10
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3585A PRELIMINARY TROUBLESHOOTING PROCEDURE

A. 1. Set the LINE switch to OFF.
2. Remove the instrument’s top cover.

3. Set the LINE switch to ON.

B. Are the five green LED’s on Power Supply boards A71-74 lit (Figure 11-P-4) and
the yellow LED’s off.

1. If the green LED’s are on and the yellow LED’s off then go to step C. Note
that the Power Supply voltages can be incorrect even when the green LED’s
are on; therefore, if there is a question about one of the Power Supplies
check them against those in Figure 11-P-4.

2. If some of the green LED’s are off or the yellow LED’s on, go to Service
Group 1. If only one of the Power Supplies is faulty, go to the Service
Group pertaining to that Power Supply (Service Group 11-I-2-1 thru
11-J-2-5). If two or more of the Power Supplies are faulty go to Service

Group 11-I-1.
REAR OF INSTRUMENT
]
ﬁ
@ @ —
+5.3Vdc+0.2V I TR w0 //18VdciO.9V
S AT2 ﬁ// _
LED Locations ATOTNR. |A73 /,::;LED Locations
7.7Vdc = 0.6V N~ [ T — 4 &l - 18vdc+0.9v
T/ 7vdaex0. A7L] [y 1A734 A74] B
° St
TT™~12Vdc+ 0.6V

Figure 11-P-4. Power Supply Voltage Indicators And Test Points

Service
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Does the trouble appear only when the High Impedance (1M() input is being used?

1. If question C is true, then the problem is isolated to the 1IMQ input, go to
Service Group A-1 and start at the A1 1M ohm Channel Troubleshooting
Tree.

2. If the problem is not isolated to the IMQ channel, go to step D.

Does the trouble appear on/y when the instrument is being operated in Remote?

1. If yes, then go to Service Group F to troubleshoot the HP-IB board.

2. If the problem is not isolated to Remote operation, go to step E.

Is the trouble associated with the rear panel VIDEO OUTPUT, DISPLAY outputs
or PLOTTER outputs only?

1. If the problem is with one of the rear panel outputs listed, go to:

® Service Group A-5 for a VIDEO OUTPUT problem, probable defect is
the buffer op-amp A15U8d.

@ Service Group D-3 for the DISPLAY X and Y outputs (probable defect
A64U20,U21,F1,F2 or CR4-7) and Service Group D-2 for the DISPLAY
Z output (probable defect A63F2,Q4,CR4, CRS or Ul4).

® Service Group H for the PLOTTER X and Y outputs and Service Group
D-2 for the PLOTTER Z output (probable defect A63F1,Q2,Q3,CR2 or
U18b).

2. If the problem is not related to these rear panel outputs, go to step F.

Are the proper front panel keyboard LED’s lit (Figure 11-P-5)?
1. If the correct keyboard LED’s are lit, then go to step G.

2. If the keyboard LED’s are incorrect according to Figure 11-P-5, then go to
step F-3.

3. Does the marker move when the Marker/Continuous Entry Control (knob)
is rotated?

a. If the marker moves, go to step F-4.

b. If the marker will only move in one direction or not at all, then the Cen-
tral Processor is not responding to keyboard inputs. Go to the Main
Troubleshooting Tree for Service Group C.

4. Can some of the keys with an LED indicator be turned on and off.

a. If some of the keys can be turned on and off, then the problem has to do
with the LED’s or the LED drivers, go to Service Group C-4.

P
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b. If the keys will not respond, the Marker/Continuous Entry Control may

be keeping the keys from responding. Start with the Knob Trouble-
shooting procedure, Service Group C. If the ‘““Marker/Continuous Entry
Control”’ checks out good, then go to the Keyboard Troubleshooting
Tree, Service Group C-4.

Press each of the front panel keys that has an LED indicator.

1. If all of the key lights operate properly, go to step H. (If some of the lights
fail to go on or off, go to Service Group C-4.)

2. If none of the keys will respond, proceed with the flow chart associated
with Figure 11-P-6, Display Test.

Press INSTRUMENT PRESET.

Did the beeper sound and/or a Cal Error Code or failure message appear on the
CRT screen?

1. If the beeper did not sound or messages other than ‘‘Calibrating’’ appear
on the CRT screen, go to step J.

2. If the beeper sounds and/or a Cal Error Code is displayed, check Table
11-P-5 for an indication of the error. If the error indicates several possible
causes, continuing with step J should help narrow down the problem.

AUTO
RANGE

REF LV
TRACK

Service

Figure 11-P-5. Front Panel LED Turn-on State

11-13
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Are The
CRT Alphanumerics
Present?

YES

NO
Place AB63J3 In The
“Test’’ Position. (See
Figure 11-P-9).

Pattern
Similar To
Figure 11-P-6
On The
Display?

YES

NO

1. Remové The LO Data
Cable At The A34 Board
(See Figure 11-P-9).

2. Place A63J3 In The
‘Normal’’ Position.

3. Press Instrument
Preset.

Are The
CRT Alphanumerics
Present?

YES

1. Replace'The LO Data
Cable On The A34 Board.

2. Remove The AG63
Board.

3. Press:

Instrument Preset

Is The
Front Panel
Sweeping Light
Flashing?

NO

The Problem Is In The Low
Level Interrupt Circuitry.
This May Be Caused By
The Display Processor
(AB3), The I/O (A45) Or
Central Processor (A41).
Start With DSA Test
11-C-3-3 And 11-C-3-4,
If These Tests Check
Good The Problem Is
Associated With The In-
terrupt Lines (LDMARQ,
LDMAIR,DMARF Or
LNPINT) On The A63
Board (Service Group
D-2-2).

Go To Service Group
11-C-3-1. The Keyboard
Does Not Appear To Be
Receiving Or Sending The
Correct Data. If DSA Test
11-C-3-1 (Keyboard Por-
tion) Checks Good Go To
The Keyboard Test (DSA
Test 11-C-4-1).

Go To Service Group D.

There Is A High Level In-
terrupt Problem. It May
Occur On The A16, A45
or A41 Boards. Start With
Service Group A-6 And

I Trace Out The ADIR (A/D

Interrupt Request) Line.
Continue Tracing The Pro-
blem On the A45 Board If
Necessary (LIRH on A45).

Go To Service Group C
Main Troubleshooting
Tree. There Are Large
Scale Digital Problems
That Must Be Diagnosed
By Service Group C.

85A-8-P-6

11-14

Figure 11-P-6. Display Test Pattern
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Table 11-P-5.

Calibration Error Action Table

Service

Symptom

Action - Go To Specified Service Group

No display, beeper sounds

Display visable, beeper sounds, no
Cal errors.

Local Osc. Unlocked
Counter Failure
Cal Error 1,2,4,50r 7

Cal Error 3 or 8

Cal Error 11 thru 18

Cal Error 6 or 16

Cal Error 9 or 19 or Counter Failure

Cal Error 10 or 20

Cal Error 21 thru 23

Cal Error 24 thru 27

Service Group C - ROM Checksum error.

Service Group C - ROM Checksum error.

Service Group B
Service Group G
Go to step | of this procedure.

The defect may be in the IF Gain Amplifiers (A12), the
dc offset (A15) or the A to D Converter (A16). Run the
A to D Converter Check at the end of this table. If the A
to D Converter Check looks OK, go to Service Group
A-3.

Service Group A-3 - 1KHz IF Bandwidth error.

The defect may be in the Log Linearity (A14), the dc
offset (A15), the A to D Converter (A16) or the IF Gain
Amplifiers (A15). Run the A to D converter Check at
the end of this Table. If the A to D Converter Check
looks OK, go to Service Group A-4, then Service Group
A-3, then Service Group A-5.

Service Group G - The Counter is not working properly
or the buffer formed by A14Q3 or A61U1a is defec-
tive.

Enter:
Res. BW 1kHz
Recall 4

Note the Cal Error:

1. If you had a Cal Error 20 originally and now have
a Cal Error 10, the 1kHz Res. BW is in error. Go to Ser-
vice Group A-3.

2. If you had a Cal Error 10 in both cases the tuning
information for the Tracking Generator DAC may be in
error. Go to Service Group E.

3. If the Cal Error went away in the 1KHz BW the
30kHz Res. BW center frequency is in error. Adjust
ABT3,4 and A14L5,7 according to the directions given
in Section V.

Service Group E - The Tracking Generator or Cal Signal
Switching circuit is in error.

1. Connect the Tracking Generator Output to the
Terminated (50Q) input. Is the trace flat = 1dB?
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Table 11-P-5. Calibration Error Action Table (Cont'd) —.
Symptom Action - Go To Specified Service Group
Cal Error 24 thru 27 (Cont’d) a. If the trace is flat = 1dB, go to Service Group

A-1 and Troubleshooting the Calibrator.
b. If the trace is not flat + 1dB, go to step 2.

2. Disconnect the Tracking Generator. Connect a
source of known accuracy to the Terminated Input. Set
the source for an Amplitude of —25dBm. Set the
source frequency to 10,20,30 and 40MHz. Note the
amplitude shown by the 3585 for each frequency set-
ting.

a. If the amplitude readings are within + 1dB of
—25dBm, go to Service Group E.
b. If the amplitude readings are not within
+ 1dB, go to Service Group A-1.

Cal Error 28 thru 30 Service Group A-1 - These errors are almost invariably
caused by the Terminated channel attenuators;
however, they can be caused by the 16dB amplifiers,
the 4dB step attenuator or the Overdrive attenuator on
the A12 and A13 boards (Service Group A-3).

Cal Error 31 Service Group A-3 - This error can be caused by IF Gain
step errors, slightly resistive attenuators in the Ter-
minated channel (Service Group A-1) or Log Linearity
problems (Service Group A-4).

Cal Error 33 The Tracking Generator has been removed from the in-
strument or the cable from A50J2 to A40J4 has been .
disconnected.

A/D Converter Check

1. Enter:
RECALL 603
INSTRUMENT PRESET
STARTFREQUENCY.............iiiinn.... 9,999,980Hz
STOPFREQUENCY. ... ... it 10MHz
SWEEP TIME. ...t ittt e einenns 18 sec

2. The display should now resemble Figure 11-P-7. Do not be concerned if vertical
displacement is apparent, this may be caused by IF gain problems.

3. Is the trace smooth with no apparent “’stair steps’’. (See Figure 11-P-8).

4. If the trace is smooth the A to D Converter is operating correctly.
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Figure 11-P-7. Correct A/D Figure 11-P-8. Faulty A/D Converter Response

L. A main signal path problem has occured. Use the flow chart in Figure 11-P-9 to
help isolate the problem to one or more boards.

J. Is the front panel SWEEPING light flashing?
1. If it is flashing, go to step K.

2. If it is not flashing, go to Service Group B-5.

K. Are the CRT alphanumeric readouts present and correct as shown in Figure
11-P-10? (At this point, ignore the graphic presentation and the numeric value of

the “MARKER”’ amplitude reading.)
1. If the alphanumeric readouts are correct, go to step L.

2. If the alphanumeric readouts are not correct, place A63J3 in the ‘“Test”’
position (see Figure 11-P-11).

a. If the CRT display now resembles Figure 11-P-11, then the information
being sent by the Central Processor to the Display Processor is incorrect.
Go to Service Group C to troubleshoot the problem. Note that A63U28,
U41 and U42 (Service Group D-2-3) can also cause this problem.

b. If the CRT display does not resemble Figure 11-P-11 (i.e., display is
distorted, blank, etc.), then the problem is in the Display Section (Service

Group D).
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Figure 11-P-9a. Main Signal Path Test Point Locations
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Enter:

Recall 603
Instrument Preset
Manual Entry 10MHz

>0.45Vp-p
To < 1Vp-p At The
Center Pin Of The

YES

-5.7 Vdc+ 0.2V NO
At

0.7Vp-p
+0.1V At

Cable Connected To
A17J1?

1. Adjust The Tracking
Generator Amplitude Con-
trol For OdBm (Detent
Position).

2. Connect The Track-
ing Generator Output To
The Terminated Input.

3. Enter:

Instrument Preset
Autorange off
Range —20dBm

Manual Entry 1MHz

Go To Service Group A-1.
Note That The A-2 Board
Can Cause A Loss Of
Amplitude At The Output
Of The A-1 Board. Using
The Present Settings, The
Output At A1TP3 Should
Equal 0.7Vpp +0.1V
With The A-1 To A-2
Board Jumper (W73)
Removed.

A14TP4?

5Vdc+0.1V
At
A15TP5?

9.6Vdc+ 0.3V
At
A16TP3?

Check The A/D Converter
With The A/D Converter.
Check At The End Of
Table 11-P-5.

Go To Service Group A-2.

A14TP5?

Go To Service Group A-3.
NOTE
| Check A19TP7 For

=Q.6Vp-p. If This Signal
Is Present At A13TP7 Go

To Service Group A-4.

Go To Service Group A-4.

$ Go To Service Group A-5.

Service Group A-6.

85A-8-P-9

Figure 11-P-9b. Main Signal Path Troubleshooting Tree
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Figure 11-P-10. Correct Alphanumeric Display

Figure 11-P-11. CRT Test Pattern

L. Do the front panel DISPLAY controls (i.e., INTENSITY, FOCUS, etc.) operate
properly?

1. If the controls operate properly, go to step M.
2. If the controls fail to have an effect on the display, go to Service Group
D-4.
M. Check the graphic presentation (see Figure 11-P-12):

1. Is the noise floor present and is the average noise level —70dB to —80dB
below the Reference Level (top graticule line)?

a. If the noise floor is within the specified range, continue with step M-2.
b. If the noise floor is not within the specified range, then go to step I.

c. If there is no graphic display at all (including the line across the bottom
of the display graticule), go to Service Group D.

2. Is the analyzer’s zero response present and is its peak amplitude — 15dB to
—45dB below the Reference Level?

NOTE
If the zero response is not visible, increase the display intensity -the
zero response is sometimes difficult to see because it is masked by
the CRT graticule.
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a. If the zero response is between — 15dB and —45dB below the Reference
Level, go to step N.

b. If the zero response is greater than 45dB below the Reference Level there
is a problem in the Input/Conversion Section. This may be due to the
Local Oscillator, the Conversion Section circuitry or dc offset from the
A1l Output Buffer. Service Group A-2 will allow you to check the Local
Oscillator and Conversion sections. If these two sections check good, go
to Service Group A-1 and check the Output Buffer. If the zero response
is less than 15dB below the Reference Level there is a dc offset problem in
the A1 Output Buffer, Service Group A-1.

L.O. Feedthrough
— 15 to -45dB.

Noise Level Between
— 70 and —80dB Lines.

Figure 11-P-12. Correct Graphic Display
N. Press:

INSTRUMENT PRESET
Do the alphanumeric readouts on the CRT appear to be correct? (See Figure
11-P-13.)
1. If the alphanumerics appear correct, go to step O.
2. If the alphanumerics look as though one set of words is being written over

another (see Figure 11-P-13) the RAM Refresh circuitry is not functioning
correctly. Go to Service Group C, DSA Test 11-C-2-2.

0. Press each of the dark brown ENTRY keys and verify that the corresponding
parameter is properly displayed and highlighted on the CRT screen.

1. If each of the ENTRY keys highlights the proper parameter, continue with
step P.

2. If some of the Entry keys fail to highlight the proper parameter, go to Ser-
vice Group C-4.

11-22
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S

A & B Trace On. Broken RAM Refresh A & B On.

Figure 11-P-13. RAM Refresh Test

P. To verify that the remaining front panel keys are operative, enter:
RECALL. ... ... o ENTER OFFSET
RECALL. ... e MKR -~ CF
RECALL. ... ... MKR — REF LVL
RECALL. ... .o e OFS — SPAN
RECALL...... .. .. .. i MKR-OFS — STEP
RECALL ... o e e OFF
RECALL ... e CLEAR
RECALL ... e PRESET
RECALL ... e LOCAL

The beeper should sound after each entry.
1. If the beeper beeped after each entry, go to step Q.

2. If the beeper failed to sound after one or more of the above entries the
Keyboard is not being read correctly, go to Service Group 11-C-4.

Q. Activate REF LVL: (Marker/Continuous Entry block)

1. Does the Reference Level readout increase when the is rotated
clockwise?

2. Does the Reference Level readout decrease when the is rotated
counter clockwise?

a. If the Reference Level readout changes correctly according to the above
instructions, go to step R.

b. If the Reference Level will not move or will only move in one direction,
go to Service Group C-4 and use the Front Panel Knob Troubleshooting
Procedure.

11-23
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Press INSTR PRESET.

Narrow the Res BW to 3kHz. Is the “LOCAL OSC. UNLOCKED’’ message
displayed on the CRT screen?

1. If there is no LOCAL OSC. UNLOCKED message displayed, go to step S.

2. If the LOCAL OSC. UNLOCKED message is displayed, go to Service
Group B.

Decrease the Sweep Time one step with SWEEP TIME . Is the front panel
UNCAL indicator lighted?

1. If the UNCAL light is on, go to step T.

2. If the UNCAL light is off, the LED or the LED driver is faulty. Go to Ser-
vice Group C-4.

Enter:

INSTRUMENT PRESET
COUNTER ... ..o i e on

Connect the 3585 rear panel 10MHz REF OUTPUT to the 50Q front panel input.
Allow time for the instrument to Autorange. Does the COUNTER reading (upper
right of the CRT) equal 20MHz + 0.3Hz (see Figure 11-P-14)?
1. If the Counter reading is correct, go to step U.
2. If the Counter reading is incorrect, set the 3585 for:
MANUAL ENTRY....... .. 20MH:z
Connect a Counter to the front panel Tracking Generator Qutput and Fre-
quency lock it to the 10MHz REF OUTPUT. If the Counter reads
20MHz + 2Hz then the problem is in the Counter (Service Group G). If the

Counter does not read within this range, the Local Oscillator is not output-
ting the correct frequency, go to Service Group B.

Set the 3585A controls as follows:

Press PRESET to reoptimize the Sweep Time Coupling.

STOP FREQUENCY........... oo 40.1MHz
MANUAL FREQUENCY........ .. .o, 20Hz
RES. BW . e 30kHz

Does the 3585A calibrate properly on each Res. BW setting (30kHz to 3Hz) with no
calibration errors?

1. If the 3585 calibrates properly in all Res. Bandwidths, go to step W.
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Figure 11-P-14. Counter Test
2. If calibration errors occur on some Bandwidths do the following:
® Connect the Tracking Generator Output to the Terminated input.
e Enter: ’
PRESET (RBW-VBW-ST)
MANUAL SWEEP
10 ) T 1 on
ENTER OFFSET
COUNTER ..ottt i it e it ittt aaaeaeans on
a. If the OFS COUNTER reading is < + 1Hz, the problem is in the IF sec-
tion (Service Group A-3).
b. Ifthe OFS COUNTER readingis > + 1Hz the problem is in the Tracking
Generator (Service Group E).
NOTE
If the LOCAL OSC. UNLOCKED message occurs during this
test, the A27 board may be out of adjustment.

Enter a Manual frequency of 40.098765MHz; leave RBW set to 3Hz. Does the

3585A calibrate properly?

1. If the 3585 Calibrates properly, go to step X.

2. If the 3585 does not Calibrate properly, a Frequency Response problem ex-
ists on the Input board (Service Group A-1). The frequency response pro-
blem may be related to the Calibrator, Terminated Channel Attenuators,
11dB Gain Amp or the 40MHz Low Bass Filter.

Set the RBW to 30kHz. Rotate the Tracking Generator AMPLITUDE control fully

clockwise (0dBm). Connect the Tracking Generator output to the front panel Ter-

minated (50Q) input. Did the 3585A automatically uprange to 0dBm (see Figure

11-P-15)?

1. If the instrument upranged properly, go to step Y.

2. If the instrument did not uprange check the ‘‘Terminated’’ LED (below the

11-25
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500 key), is it lit. If the Terminated LED is lit, the problem is in the
Autorange circuit (Service Group A-1). If the Terminated LED is not lit the
problem is in the Protection Circuit (Service Group A-1).

REF 3.0 dBa RRERER 24 BOO $00.3 Bz
16 SRIBLY RBHGE %.0 4w | ok dln

TESTER 20 0D BUO.0 My SPRN 40 Q00 BLD.0 K2
#8430 KMz vhE 3L By §T % SEC

Figure 11-P-15. Correctly Autoranged Displayed

Y. Is the Marker amplitude reading 0dBm + 0.8dB?
1. If the Marker reads 0dBm + 0.8dB, go to step Z.

2. If the Marker reading is outside of the listed tolerance the A16 board Sam-
ple and Hold circuitry or the Tracking Generator Flatness may be causing
the problem. If the output is consistantly low over the frequency range, or
the amplitude increases by >0.5dB when placed in Manual Sweep, go to
Service Group A-6 (A/D Converter). To check the Tracking Generator
Flatness Enter:

RECALL 604

INSTRUMENT PRESET

RANGE ... ... i —25dBm
REFERENCE LEVEL............... ..., —20dBm
AB/DIV .o e e e 1dB

If the displayed trace is flat (—25dBm + 0.5dB) then the problem is in the
Tracking Generator, Service Group E. If the trace flatness is out of
tolerance, either the Calibrator of the 41MHz Filter (Service Group A-1) is
in error. Use a source of known amplitude with the 3585 in Test Mode 1
(Recall 601, Instrument Preset). If the amplitude accuracy checks out good
with an external source, the Calibrator is probably at fault.

Z. Decrement the RANGE to —5dBm (one step). Is the front panel OVERLOAD
light on? :

1. If the OVERLOAD light is on, go to step AA.

2. If the OVERLOAD light is off the Autorange circuit is not operating cor-
rectly (Service Group A-1).

11-26
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Sart

AA. Reset the RANGE to 0dBm

o Activate OFFSET; press ENTER OFFSET
Activate COUNTER

Force a calibration by entering RECALL 4.

BB. Step the Res. BW from 30 kHz to 3Hz. On each Res. BW setting, allow time for the
instrument to automatically calibrate. Then verify that the ‘‘OFS CNTR” frequen-
cy is OHz + 1Hz, and the amplitude reading is 0dB + 0.5dB (except 3Hz Res. BW =
0dB + 2dB).

1. If the OFS CNTR and Marker readings are within the specified limits, go to
step CC.

2. If the OFS CNTR or Marker reading is out of the specified limits the pro-
blem is in the IF section (Service Group A-3) or the Tracking Generator
D/A Converter (Service Group E).

CC. Enter REFERENCE LEVEL dBV
Press ENTER OFFSET
Set the IMPEDANCE to 75Q. Is the amplitude reading + 1.6dB + 0.2dB?

1. If the amplitude reading is correct, go to step DD.

Ry 2. If the amplitude reading is incorrect, the probable defect is the Impedance
¥ selection relay, A1K4 (Service Group A-1).

DD. Enter: RECALL 6 0 3; then press INSTR PRESET (Instrument Test Mode 03).
Set the 3585A controls as follows:

RANGE . ... e et e + 30dBm

REFERENCE LEVEL. ...t +40dBm

CENTER FREQUENCY....... ..., 10MHz

FREQUENCY SPAN. ... it ii e OHz

RES. BW . ettt e e et 100Hz

Y2 2 2,/ 1Hz

SWEEP TIME. . oottt it ettt e 20 seconds

SWEE P ..o e e e e e e e e SINGLE 1

MARKER/CONTINUOUS ENTRY................ REF LVL ‘»‘
|

Clear the trace and reset the sweep by pressing CLEAR A.

EE. Start the sweep by pressing SINGLE. i

Rotate slowly and smoothly in a counterclockwise direction to produce a

linear ramp response similiar to the one shown in Figure 11-P-16. If there are any

significant discontinuities, cusps or ‘‘glitches’’ in the ramp, rotate clockwise ‘

5 until the beeper sounds, clear the trace by pressing CLEAR A and then repeat the
test. Reappearance of the discontinuity indicates trouble in the IF gain switching

(Service Group A-3) or video offset circuitry (Service Group A-5).
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Figure 11-P-16. IF Gain Test Display
"FF. Rotate clockwise until the beeper sounds.
Set the Center Frequency to 20MHz and the Sweep Time to 30 seconds.
\ Clear the trace by pressing CLEAR A.
Start the sweep by pressing SINGLE.
Rapidly and smoothly rotate counterclockwise until the beeper sounds and

then clockwise until the beeper sounds. Repeat until the end of the sweep to pro-

duce several ramp like responses as shown in Figure 11-P-17. Discontinuities or
cusps that appear at the same points on each of the responses, or the inability to ob-
tain full-scale deflection indicates trouble in the IF gain switching (Service Group

A-3) or video offset circuitry (Service Group A-5).
NOTE

| Ignore the glitches that appear at the positive and negative ex-
tremities of the responses.

Figure 11-P-17. IF Gain Test For FF

GG. Press INSTR PRESET.
Set the RANGE and Reference Level to 0dBm (Auto. Range OFF).
Rotate the Tracking Generator AMPLITUDE control fully clockwise (0dBm).

Connect the Tracking Generator output to the 50-ohm Terminated input.

11-28
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HH.

II.

.

Adjust the Reference Level with REF LVL so that the Tracking Generator’s
response (at the Marker) is just below the top graticule line.

Press MKR — REF LVL.

Increment the Reference Level S5dB (one step) with REF LVL .

Store the trace in ‘‘B’’ by pressing STORE A — B.

Deactivate VIEW B; Activate A-B (see Figure 11-P-18).

Figure 11-P-18. dB/Div Amplifier Test Set-Up

With dB/DIV , decrement the Vertical Scale and verify that the Marker
amplitude reading is within the following limits:

dB/DIV Reading
5dB —2.5dB+0.2dB
2dB —4.0dB+0.2dB
1dB —4.5dB+0.2dB

1. If the Marker Amplitude readings are correct, go to step II.

2. If the Marker Amplitude readings are in error the problem is associated
with the dB/DIV amplifier on the A15 board (Service Group A-5).

Disconnect the Tracking Generator from the Terminated input.
Press INSTR PRESET.

Set the Start Frequency to 1IMHz.

Set the Sweep Time to 5 seconds.

Deactivate COUPLED TO SPAN.

Adjust the Reference Level with REF LVL so that the noise is in the top ver-
tical division of the CRT graticule.

Set the Vertical Scale to 2dB/DIV.

Adjust the Reference Level so that the noise is approximately centered on the line
below the Reference Level (see Figure 11-P-19).
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Figure 11-P-19. Video Filter Test Set-Up, Upper Six VBW's

KK. Step the VBW from 30kHz to 100Hz and observe the changes in the noise level.
Normal indications are as follows:

VBW Noise Level

10kHz decreases by about one division
3kHz decreases by about 1.5 divisions
1kHz decreases by about 1 division

300Hz decreases by about 0.5 division
100Hz decreases by about 0.4 division

1. If the noise level decreases in the specified manner, go to step LL.

2. If the noise level does not decrease or decreases too much at some settings
the problem is in the Video Filter switching (Service Group A-5).

LL. Move the noise to the top of the screen by adjusting the Reference Level.
Narrow the Vertical Scale to 1dB/DIY.
Set the Sweep Time to 10 seconds.
Adjust the Reference Level so that the noise is approximately centered on the line
below the Reference Level (see Figure 11-P-20).

MM.  Step the VBW from 100Hz to 1Hz and observe the changes in the noise level. Nor-
mal indications are as follows:

VBW Noise Level
30Hz decreases by about 0.5 division
10Hz does not decrease significantly, but appears smoother
3Hz decreases by about 0.25 division and appears smoother
1Hz does not decrease significantly, but appears smoother

1. If the noise level decreases in the specified manner, go to step NN.

2. If the noise level does not change in the expected manner the problem is in
the Video Filter switching (Service Group A-5).

11-30
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NN.

00.

PP.

QQ.

Figure 11-P-20. Video Filter Test Set-Up, Lower Four VBW's

Press INSTR PRESET.
Activate the LINE Trigger function. Is the SWEEPING light flashing?

1. If the SWEEPING light is flashing, go to step OO.

2. If the SWEEPING light is not flashing, go to the Line and External Trigger
Troubleshooting portion of Service Group B-5.

Activate the EXT Trigger function. Is the SWEEPING light off?
1. If the SWEEPING light is off, go to step PP.

2. If the SWEEPING light is flashing, go to the Line and External Trigger
Troubleshooting portion of Service Group B-5.

Does the SWEEPING light flash each time a short is placed across the EXT TRIG-
GER connector?

1. If the SWEEPING light will flash, go to step QQ.

2. If the SWEEPING light will not flash when a short is applied, go to the
Line and External Trigger Troubleshooting portion of Service Group B-5.

Connect a 1IMHz, 0dBm signal of known amplitude accuracy to the 3585A 509 in-

put. Be sure that the source is frequency locked to the 3585A°’s 10MHz REF OUT-
PUT connector.

ENTER:

INSTRUMENT PRESET

MANUAL ENTRY...... ..o 10MHz
MKR — CF

RANGE . ... 0dBm
AUTORANGE. .. ... off

This test checks the absolute amplitude accuracy of the instrument. The marker
readout should be equal to 0dBm +0.4dB (this assumes that the sources output
amplitude is exactly 0dBm).

Scans by ARTEK MEDIA =>

Service

11-31



Service

11-32

SS.

Model 3585A

1. If the amplitude measured is within tolerance, go to step RR.

2. If the measured amplitude is out of tolerance either the instrument needs
adjustment or the Calibrator (Service Group A-1) is not working properly.

Set the 3585A for:

RES. BW . i e et sttt e i 10Hz
VIDEO BW . ot e et st e e 1Hz
OFF SET . .t e e s ettt ane e on

ENTER OFFSET

Decrement the source’s amplitude in 5dB steps from 0dBm to —75dBm. Observe
the Marker amplitude reading. It should follow the source’s amplitude setting +
the tolerances shown below. (Use a source which has a very accurate attenuator or
use a calibrated external attenuator to attenuate your source’s output.)

Source Amplitude (referred to Reference Level)

0dB —20dB — 50dB — 80dB
| +0.3dB | +0.6dB [ +1.0dB |

1. If the readings are within the specified tolerance, go to step SS.

2. If the readings are not within the specified tolerance the problem lies within
the Log Amplifier circuitry. Minor problems can be remedied by adjust-
ment of the Log Amp Linearity, larger problems should be addressed with
Service Group A-4.

If the instrument has checked good to this point and your problem is specifically
related to Distortion or Spurious Responses, go to Service Group J. Otherwise,
your instrument is basically working correctly. Specific problems should be check-
ed with the individual Service Groups.
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SERVICE GROUP A
RF/IF
Board Numbers A1-A16

Service Group A

INDEX: Service Group No. Page No.
Input Section (A1) Troubleshooting A-1 11-35/11-36
Conversion Section (A2-5) Troubleshooting A-2 11-75/11-76
Final IF Section (A11-13) Troubleshooting A-3 11-81
Log Amplifier (A14) Troubleshooting A-4 11-119/11-120
Video Filter (A15) Troubleshooting A-4 11-123
Analog-to-Digital Converter (A16) Troubleshooting A-6 11-135/11-136

EQUIPMENT REQUIRED:

. - Recommended Service Group
Instrument Required Characteristics Model No. Usage
Digital Multimeter 45 digits -hp- 3466A A-1,2,3,5,6
dc Accuracy +0.05% + 3 digits
ohms Accuracy +0.08% +2 digits
Oscilloscope Bandwidth - dc to 100MHz -hp- 1740 A-1,3,4,6
Vertical Sensitivity 0.005V/Div
dc Power Supply Regulated, variable +15V output voltage/ -hp- 6216A A-1
current monitor =200mA current limit
Spectrum Analyzer Frequency - 0.1 to SOOMHz -hp- 8558B A-1
Amplitude Accuracy - +3dB
Frequency Synthesizer Frequency 200Hz to 40MHz -hp- 3335A A-1,2,3,4
Amplitude Accuracy +0.25dB into 509
Resistor Probe 20:1 resistive divider 1k input resistance -hp- 10020A A-2
Digital Signature Analyzer -hp- 5004A A-3,5
Divider Probe Divider ration 1:1 shunt Capacitance < 40 pt -hp- 10007B Al,3,4,6
Resistor 20kQ +1%, 1/8 W -hp- P/N 0757-0449 A-5,6
Resistor 1kQ +1%, 1/8 W -hp- P/N 0757-0280 A-6
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SERVICE GROUP A-1
INPUT SECTION

Board No. A1
Part Number 03585-66501

INDEX: Page
Input/Conversion Section Removel............ ... .o i 11-37/11-38
Input Section (Al) Troubleshooting Tree. ..., 11-39/11-40
A1l Power Supply Troubleshooting Tree................ oot e, 11-41/11-42
Al Terminated Input Attenuator Troubleshooting Tree................... ... .. 11-43/11-44
Al Frequency Response Troubleshooting Tree.............. ... o 11-45/11-46
A1 Main Signal Path Troubleshooting Tree.............. ... . it 11-47/11-48
Al Calibrator Troubleshooting Tree........ ..., 11-49/11-50
Al 1M Ohm Channel Troubleshooting Tree. ......... ... ...t 11-51/11-52
Al Protection Circuit Troubleshooting Tree. ............ . i, 11-53/11-54
Al Autorange Troubleshooting Tree.............cooi i 11-55/11-56
A1l 11dB Gain Amp Troubleshooting Tree. . .......... ... oo, 11-57/11-58
Al IM Ohm Buffer Troubleshooting Tree. ..., 11-59/11-60
Al Output Buffer Troubleshooting Tree.............. ..ot 11-61/11-62
Al1/0, Logic And Relay Drive Troubleshooting Trees.....................c..... 11-63/11-64

ADJUSTMENTS:

Component Adjusted Parameter Paragraph Location

Al1RI110 Bias for 11dB Gain Amp 5-45

AlRS2 Calibrator Output Symmetry 5-36

AlRI131 41MHz Filter Flatness 5-36

Al1C83 41MHz Filter Flatness 5-36

AlLI18 41MHz Filter Flatness 5-36

A1C86 41MHz Filter Flatness 5-36

AILI19 41MHz Filter Flatness 5-36

A1C89 41MHz Filter Flatness 5-36

AlL21 41MHz Filter Flatness 5-36

Al1C92 41MHz Filter Flatness 5-36

AlR173 Autorange Range Up Threshold 5-37

AIlR174 Autorange Range Down Threshold 5-38

AIlR39 Calibrator Output Level 5-40

Al1R108 High Impedance Channel Level Match 5-41

AlC21 IMQ 20 dB Attenuator 1 Matching 5-42

Al1C27 1IMQ 20 dB Attenuator 2 Matching 5-42

Al1Cl18 Input Capacitance 5-43

Al1R170 LO Feedthrough 5-44

TROUBLESHOOTING NOTES:

None

11-35/11-36

Scans by ARTEK MEDIA =>




Scans by => ARTEK MEDIA © 2003-2005

INPUT/CONVERSION SECTION REMOVAL.

a. Set the 3585A LINE Switch to off.
b. Place the instrument on its left side.
c. Remove the bottom cover.

d. Remove the following cables.

e. Place a stack of books,
approximately eight ‘inches
high, next to the instrument.
These books will be used to
support the Input/Conversion
Section.

WARNING

Use caution when working
near the High Voltage portion
of the instrument.

f. Remove the seven mounting screws.

g. The Input/Conversion Section of the instrument is now free. If necessary the covers may be
removed. To work on the Conversion Section, place the Input/Conversion box as shown in the
photo on the left. To work on the Input Section, place the Input/Conversion box as shown in the
photo on the right. Reconnect all cables for proper operation after positioning the Input/Conversion
box.

Figure 11-A-1-1. Input/Conversion Section Removal
11-37/11-38
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. Do
You measure

Go To Power Supply

+12Vdc At C58, C95;
Troubleshooting Tree.

-12Vdc At C57, C104

And -6V At CR29?

Press Instrument Preset

Are

There Any YES

Calibration

Calibration
Errors?

Set The Controls For An
Impedance Of 75Q.

Probable Defect K4 And
Associated Drivers Or Im-
pedance Selector Com-
ponents.

Calibration
Error?

Does

A 10MH
Response Apzpear Go To Calibrator Trouble-
On Screen? shooting Tree.

Does

The Problem
Occur In The
1MQ Channel

,Go To 1MQ Channel
Troubleshooting.

Only?

Apply A 150KHz, OdBm
Signal To The Terminated
Input. Press Instrument
Preset.

Error #28-30?

Calibration
Error #24-277?

Enter:
Recall 603,
Instrument Preset.
0.035Vp-p, TOMHz
Square Wave At
R11? P

0.1Vp-p
Square Wave
At C32?

Go To Calibrator Trouble-
shooting Tree.

Go To Terminated Input
Attenuator
Troubleshooting.

Go To Frequency
Response
Troubleshooting.

Go To Main Signal Path
Troubleshooting.

Enter Impedance Of 75%.

0.035Vp-p
10MHz Square
Wave At L17?

Probable Defect K4 Or
Associated Drivers.

Probable Defect K3 Or
Associated Drivers; Some
Possibility Of K4.

Does
The Instrument

YES

Autorange To The
0dBm Range?

Is The 50Q

“ - " Go To Protection Circuit
Terminated

Troubleshooting Tree.

Light On?

Range Down To -15dBm.

Check
For Signal
At U7(1)?

Go To Autorange Trouble-
shooting.

Check
For Signal
At C70?

Go To 11dB Gain Amp
Troubleshooting.

This section che
correct operation

first four relays. Pi
in this section will
be associated witl
rect input impedanr
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Go To Terminated Input
Attenuator
Troubleshooting.

Go To Frequency
Response
Troubleshooting.

Go To Main Signal Path
Troubleshooting.

Does
The Instrument

YES

Autorange To The
0dBm Range?

Is The 500
““Terminated’’

Go To Protection Circuit
Troubleshooting Tree.

Light On?

Range Down To -15dBm.

P S
;gve YE Enter Impedance Of 75Q.
10
0.035Vp-p
or Trouble- 10MHz Square Probat')Ie Defgct K4 Or
Wave At L1? Associated Drivers.
Probable Defect K3 Or
Associated Drivers; Some
Possibility Of K4.

Check
For Signal
At U7(1)?

Go To Autorange Trouble-
shooting.

Check
For Signal
At C70?

Go To 11dB Gain Amp
Troubleshooting.

This section checks for
correct operation of the
first four relays. Problems
in this section will usually
be associated with incor-
rect input impedance.

K3

Disconnect Signal From
Input. Connect Ohmmeter
To Terminated Input.

Input
Impedance
= 5007

Press The 75Q Impedance
Key.

Input
Impedance
= 7507

If The Input Impedance
Appears To Be > 859,

input Sus
pect K1, K3 Or K4 As
Im:pe_/dsa(r;;:e Having Resistive Con-

tacts. If The Input Ap-
pears Open Check K3 And
Associated Drivers.

v

Probable Defect K4 Or
Associated Drivers.

Press The 1MQ Im-
pedance Key.

=~ @ ohms

From L1 To
Ground?

75 Ohms
At The Input
Connector?

Press The 50Q Impedance
Key, Then The 1MQ Im-
pedance Key.

50Q's
At The Input
Connector?

Probable Defect K1 Or
Associated Drivers.

Reading
= 50Q?

_v

Probable Defect K2 Or
Associated Drivers.

Go To The A1 Frequency
Response Trouble-
shooting Tree.

85-TS-Al-|

Input Section (A1) Troubleshooting Tree
11-39/11-40
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On .
The Collectors
Check For: \YE S

+15Vdc On Q25
— 15Vdc On Q2
?

Unplug The Power Supply
Pins From The A1 Board.
(A1J5,J7)

+ 15V
On The Power
Supply Pins?

Check The A76 Board

And Cable.

Probable Defect
{(+15V)L37,C123,CR34
(- 15V)L38,C122,CR33.

Table 11-A-1-1. A1 Board Power Supply Currents

-6Vdc
On CR29?

Remove CR29. In Its
Place Connect A -6V
Power Supply. Monitor
The output Current.

Check For:
+12Vdc On Q25
< 12Vdc On Q24;

Probable Defect
L28,29,31-36,
C57,58,95,
104,115-119,124.

On

The Base
Check For:
+13V On Q25
— 13V On Q24

Probable Defect
{(+12)CR32,C125
(- 12)CR31,C121

Remove The Transistor
With The Incorrect Emit-
ter Voltage. Connect The
Correct Polarity 12Vdc
Supply To C124 Or

Supply Total Output 11d8 1MQ C117. Monitor The Sup-
Voltage Current Buffer Amp Buffer ply Current.
+12V, 102 mA L16 = 79 mA L12 = 10 mA
L14 = 10 mA
U4 = negligible
+12v, 22mA L23 = 11 mA
L22 = 11 mA Supply
R170=0 mA Current
< 135 mA?
-12v, 102 mA L15 = 79 mA L11 = 10 mA
L13 = 10 mA
U4 = negligible
-12v, 22 mA L25 = 11 mA
L24 = 11 mA Probable Defect Q24 Or
R170=0 mA Q25.

Excess Current Is Being
Drawn By Som Device.
See Table 11-A-1-1 For
The Approximate Current
Being Used By Each Sec-
tion

85-TSAI-2

Al Power Supply Troubleshooting Tree

11-41/11-42
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Enter:
Recall 605
Instrument Preset
Range -25dBm
Reference Level -20

dBm .

Ref Lvl trk Off
1dB/DIV

The Tracking Generator Is
Now Switched Through
The Calibrator And
Displayed On The CRT.
The Amplitude Of The
Response Will Change
Slightly As The Instru-
ment s Up Ranged. Fre-
quency Related Problems
Will Show Up As Varia-
tions In The Shape Or
Slope Of The Response.
This Could Mean That The
Relay Has Become
Resistive.

Does

The Marker Read NO

-25dBm +1dB?

The Range To
-20dBm. Does The
Marker Read -25dBm,

Probable Defect K13 Or
Associated Drivers.

+1dB?

The Range To

-15dBm. Does The
Marker Read -25dBm

Probable Defect K12 Or
Associated Drivers.

+1dB?

The Range To
-5dBm. Does The
Marker Read -25dBm

Probable Defect K5 Or
Associated Drivers.

+1dB?

Probable Defect K6 Or
Associated Drivers.

Enter:

Save 1

Recall 603

Instrument Preset
Recall 1

Res. BW 3kHz
Video BW 3Hz
Range +30dBm
Manual 10MHz.

Does

The Marker YES

Read -25dBm
+1dB?

Connect A 1:1 Scope Pro-
be To The 1MQ Input.
Connect The Probe To
R16.

Enter:

Impendance 1MQ
Manual Sweep 10MHz
Range -30dBm
Res. BW 100Hz
Video BW 10Hz
dB/DIV 1dB
Mkr— Ref Lvi

Offset On

Enter Offset.

’

Verify That The Marker
Reads OdB. Press Enter
Offset Again If It Does
Not.

Probe On R21.
Press Mkr—Ref Lvl.
Does The Marker
Read -20dB
+ 1dB2

Put The
Probe On R98.
Does The Marker
Read -40dB + 1dB?

Put The
On R103. Does
The Marker Read
-50dB + 1dB?

Probable Defect K13 Or
Associated Drivers.

Probable Defect K5,6 Or
Associated Drivers.

Probable Defect K6,7 Or
Associated Drivers.

Probable Defect K12,13
Or Associated Drivers.

Set
The Range To

+25dBm Does. The
Marker Read -25dBm
+1dB?

Probable Defect K13 Or
Associate Drivers.

Set

The Range To
+20dBm. Does The
Marker Read -25dBm

Probable Defect K12 Or °
Associated Drivers.

+1dB?

Set

The Range To
+ 10dBm. Does The
Marker Read -25dBm

Probabie Defect K6 Or
Associated Drivers.

+ 1dB?

Probable Defect K5 Or
Associated Drivers.

See Note 1.
Note 1

It is impossible to isolate
which relay is causing the
signal loss from the top of
the board. Fault isolation
is best accomplished by
removing the A1 board
and checking the contact
resistance of the relay in
) question. The contact
resistance should be less
than 0.2 ohms.

85-TSAI-3

Al Terminated Input Attenuator Troubleshooting Tree

11-43/11-44
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A1 Frequency Response Troubleshooting Tree

This section checks the
flatness of the input sec-
tion.

4

Enter:
Recall 604
Instrument Preset
Ref Level -20dBm
dB/Div 1dB.

Does

The Flatness
Of The Trace Vary
By > +1dB?

Press The 750 Ifnbedance
Key.

Press Instrument Preset;
Connect The Tracking
Generator Output To the
Terminated Input.

The Problem Does Not Ap-
pear To Be In The Input
Section, Return To The
Preliminary Trouble-
shooting Tree. .

Does
The Flatness
Of The Trace Vary By
> +1dB?

Probable Defect K4,
Associated Drivers Or Im-
pedance Selector.

Does
The Flatness
Of The Trace Vary
By > +1dB?

Troubleshooting The
Catibrator Circuits
Flatness, Paying Particular
Attention To C29, C31
and C50.

Troubleshoot The 4 1MHz
Filter First. Other Possibie
Areas Are The Tank Cir-
cuit Formed By R148,
R157, L30 and L39 And
The Relays.

85-TsAlI-4

Al Frequency Response Troubleshooting Tree
11-45/11-46
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5 usec/DIV

dc Coupled

5 usec/DIV

0.01 volts/DIV

5 usec/DIV

0.01 volts/DIV

0.5 volts/DIV

0.1 usec/DIV

5 usec/DIV

0.005 volts/DIV

0.01 volts/DIV
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Input A 150KHz, O0dBm
Signal At The Terminated

NOTE Input.
Refer to the component
locator and schematic for
locations. Press Instrument Preset

And Set The Range To
-15dBm.

0.44Vp-p

At QY (R142)?

NO

Using The Schematic
Troubleshoot The 4 1MHz
Filter. Check For Shorted
Capacitors And Open In-
ductors.

0.24Vp-p
At TP3?

Go To Output Buffer
Troubleshooting.

The Jumper

Connecting Boards
A1 And A2
Properly

Install The Jumper.

Installed?,

The Problem Appears Tc
Be In The Conversion Sec-
tion (Service Group A-2).

0.14Vp-p

At (Y (R123)?

0.125Vp-p

At QY (R112)

Probable Defect Q15.

0.44Vp-p

At (Y (R12)

Go To 11dB Gain Amp
Troubleshooting.

Go To The Terminated At-

or (R15)?

Enter:
Range OdBm
Signal At R1077?

Go To The Terminated In-
put Attenuator Trouble-
shooting Tree.

Probable Defect K14 Or
Associated Drivers.

tenuator Troubleshooting
Tree.

Change
Input Impedance

To 750
Enter: Probable Defect K5, With
Recall 4 Some Possibility Of K4.
Does The Instrument
Calibrate ?

Probable Defect K4 Or
C7.

85-TSAI-5

Al Main Signal Path Troubleshooting Tree
11-47/11-48
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Press Instrument Preset.

Is
The Collector

Oof Q5 = -15Vdc
+2V?

Enter:

Recall 602
Instrument Preset.

R

Is
The Collector
Of Q5 = 0Vdc?

Probable Defect Q5 Or
Associated Drivers.

10MHz
Signal AT C39
> 0.5Vp-p?

Problem Appears To Be In
Tracking Generator Or
Cable From Tracking
Generator.

Signal
At U3(11,12)?

Probable Defect U3 Or
T1.

Signal
At U1(1,10)?

Probable Defect T2, U1.

Unsolder R41 At 7
Short Free End Of R41 To
Ground.

0.09Vp-p
Square Wave At
C32?

Probable Defect U1.

Probable Defect U2 Or
CRS5.

Al Calibrator Troubleshooting Tree
11-49/11-50
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Apply A 150 kHz OdBm
Signal Terminated In 50Q
To The 1MQ Input.

.

Enter:
Instrument Preset
1TMQ Input
Range -25dBm.

YES

0.65Vp-p NO

At R32?

B!

0.5Vp-p
At The Junction
Of R87, R88?

Go To 1MQ Buffer

Troubleshooting.

Enter:
Center
Frequency 150kHz
Reference
Level -20dBm
dB/DIV 1dB
Ref Lvl Trk Off
Manual Sweep On
Video BW 3Hz
Range -10dBm.
The Marker Should Now
Be Reading -25dBm + 1B.

Enter:

Center
Frequency 150kHz
Reference

Level -20dBm
dB/DIV 1dB
Ref Lvl Trk Off
Manual Sweep On
Video BW 3Hz
Range + 15dBm.

’

The Marker Should Now
Be Reading -25dBm
+ 1dB.

Set
The Range
To + 15dBm. Does The
Marker Read -25dB|
+1dB?

Probable Defect K8 Or
Associated Drivers.

Probable Defect K7 Or
Associated Drivers.

The Range To
-156dBm. Does The
Marker Read -25dBm

Probable Defect K9 Or
Associated Drivers.

+1dB?

Probable Defect K11 Or
Associated Drivers.

0.45Vp-p
At R112?

Probable Defect K14 Or
Associated Drivers.

Change The Input Signals
Amplitude To -25dBm.

Enter:

Center

Frequency 150KHz
Reference

Level -20dBm
dB/DIV 1dB
Ref vl trk Off
Manual Sweep On
Video BW 3Hz

The Marker Should Now
Be Reading -25dBm
+ 1dB.

Set

The Range
0 -20dBm. Does The
Marker Read -25dBm

Probabile Defect K9 Or
Associated Driver.

+1dB?

Set
The Range
To -15dBm. Does The
Marker Read -25dBm,
+ 1dB?

Probable Defect K11 Or
Associated Drivers.

Set
The Range
To -5dBm. Does The
Marker Read -25dBm
+1dB?

Probable Defect K7 Or
Associated Drivers.

Set
The Range
o + 15dBm. Does The
Marker Read -25dBm
+1dB?

Probable Defect K8 Or
Associated Drivers.

If the problem is frequen-
cy related, connect the
Tracking Generator to the
1MQ input and check the
above ranges for high fre-
quency roll-off. Other-
wise, it appears that the
problem is outside of the

1MQ channel. 85-TSAl-7

Al 1M Ohm Channel Troubleshooting Tree
11-51/11-52



gl

1. Short Across R68.
2. Press The 5002 IM-

Instrument Preset. PEDANCE Key.
RIZ—— —RI7T— —R22— — - —C68— —CT7T— | 1@
RIT- R22- R99— —Ri0s. RoT—  -L16- é| ;élé |é5| __ @ é;‘ b4 %18'3’ gé g TP
—me— 32 z9:8%ehT = | —iz] 1,800
©11Ou®; 1 ©u0R® - T L | | e s
3 = cro—— [ 33— -c9l- 5a paadt
LR ] o ! I e . ,—-;ss— 0 ! , l| 4 o é é _8 g < =Nl The 500 The 500 NO
- gy on- —RIS— —Re4— —RI02— _RIO6— —RIll- — C67—— l ;le E%Egﬂ 3 ‘I’ @II ° ci20 TERMINATED Light TERM|N0AT7ED Light
—RB_ e T i ! TR | Ri54- ? n?
t | .Iig @ 3 ciol '§§§&§§§é —Ls_ on
cliGig:
9. 2 | cas. —RIg5 — | |
—RI35— Ed £4
b L] T e 7 14.8Vde (nominal
¢ @ LT Sl B o Probable Defect U1
|- LA 7 @ e @ Qa?
HC) @@ I @ f g T Does Is !
l. o E| — cl2—— —o23— The 502 Apparent Trouble On 1/0 +15Vdc At
2 1bat L s —clez—  ——ci2s — TERMINATED Light Board Or front Panel. Collector Of Probable Defect Q2.
| B85 e Regs §F A | 14y AT —us— -meo- O [ Flash Each Time The Return To Preliminary Q22
~ — Il - Risi— i i - :
4 - - afe R8T 500 IMPEDANCE Key Troubleshooting Pro
.Léfl.!,.!.i.', @_fég__. ]Tf."u‘ Eg;ggz S Is Pressed? cedure.
2ERRRREY ~ csa— o —Rier- | ———
[RENRERA | s
éééﬂ.é L Lo [ ] The Collector Probable Def
INRO) AR EA L] Al B 45 8 Of Q4 Positive? gharShorted (Or U1
J2gEne — 25 %= ez e & % oading”.
I 75758 = l E| B E’T?élﬂ o (LN Remove Short From R68.
] ?

&

2

¥

i
e

Is
—6Vdc (nominal)
At U14(6)?

Probable Defect Q4.

A1
03585-66501 NOTE
The circuit is not really trip-

Is
The 500 YE Troubleshoot Reset Cir-
d. the Tosic o b TERMél;liﬁEEnl)? Light cuit By Going To Point A.
’Lé_ ] J, |‘L’ ped, the logic is hung up. Continuously Tripped !
$TEsEY Q2, 4 And Logic OK. ~ —%
(&] o
RN NO
Is
‘ ll.' - 14A8tVAd‘IC4((r143Tinal) Probable Defect U14. 1. Short Across R67.
eE 111 ) 2. Press The 500 Im-
|| ggae pedance Key.
0n ﬂng
| eew
e [N
et
T
Is
the 500
~ OVdc At Probable Defect U10. Probable Defect Q3 Leaky

u10(15)? Or Shorted.

Terminated Light
Oon?

L
QMg o
<
orkkr .
1l After Troubleshooting
Don’t Forget To Remove
Short From R68 Or R67.
N ' 1. Disconnect Ribbon Probable Defect Q1 Leaky
Cable From A1J6. Or Shorted.
2. Press Instrument
Preset.

Is
The 509
Terminated Light

on?

Trouble On 1/O Board,
(A45, Service Group C) Or
Short In Ribbon Cable (Pin
9 Of Plug).

L Probable Defect U19.




A Variable OV To
Vdc Regulated
or  supply With
ge/Current Monitor
~ 200 ma Current
(-hp- Model 6216A),
he Protection Circuit
lomentarily applying
Vdc To The Ter-
ed Input.

Is
The 500 NO

Scans by => ARTEK MEDIA © 2003-2005

RMINATED Light
Off?

+15Vdc
ly to The TER-
TED Input.

ect The

Is
The Supply
urrent < 1ma?

Is
OVdc At
u9(14) And

u9(16)?

Is
4.8Vdc (nominal)
At U9(1) And
u9(3)?

bable Defect U9.

1. Disconnect The Power
Supply From The Ter-
minated Input.

2. Press The 50Q Im-
pedance Key.

Probable Defect K1 Or K3
Contacts Stuck. (Possible
Input Loading In Protec-
tion Detector Circuit.)

Probable Defect U13 C,D
(Or U9 Loading U13 Out-
put).

Is
—14.8Vdc (nominal)
At U14(6)?

Is
+12Vdc At
Emitter Of Q2?

Probable Defect CR7.

1. Jumper Between
Emitter And Collector Of
Q2.

2. Press
Preset.

Instrument

Is

The 500 NO oI Probable Defect Q2 (Or
TERM'N{)‘T,ED Light Possibly CR2, CR4).
ne
YES
Is NO
- 6Vdc (nominal) Probable Defect Q4,
At U14(7)? (U14, 13, CR27).
YES
Trouble On I/O Board
Is = YES (A45, Service Group C,
To +0 .2Vdc At DSA Test 11-C-3-1) Or
u19(6)? Open Ribbon Cable Con-
nected To A1 J6.
NO
Is
. YES
—14.2 Vdc (nominal) Probable Defect U19.
At U10(15)?
NO
s YES
- 6Vdc (nominal)
At U10(2)? Probable Defect U10.
NO

Probable Defect U14 (Or
U10 Loading U14).

Is

The 500

TERMINATED Light
On?

(Reset Circuit)

Is
=~ -6Vdc
At U13(4)?

Press The
PEDANCE Key.

1T™MQ IM-

1. Set The Power Supply
For An Output Of =
0.5Vdc.

2. Connect The Power
Supply To The 50Q Ter-
minated Input.

3. Slowly Increase The
Power Supply Output Un-
tii The 502 Terminated
Light Just Goes Off.

Is
The Power

Supply Voltage
+13.5V £0.7Vdc?

Is
+12.1V £0.2Vdc
At Emitter Of

Q2?

Probable Defect CR7.

Probable Defect CR2,
CR4 (Possibly Q2).

Is
—14.8Vdc (nominal)
At U13(6)?

Probable Defect U14.

Is
- 14.8Vdc (nominal) NG
At U13(4)?

YES

Connect A ‘Scope
(10ms/DIV; 2V/DIV; 1:1;
ac Coupled) To U14(10).

While
Observing The
“Scope, Repetitively Press
And Release The 500
Impedance Key =
Once/Sec:

Does A 7V Peak
Positive Pulse Appear
Each time The Key Is
Pressed?

Probable Defect U10A.

Probable Defect U13.

Probable Defect U13.

Probable Defect U14D (Or
| Possible Loading By U10A
Or U13B).

K

1. Disconnect The Power
Supply From The Ter-
minated Input.

2. Reset The Protection
Circuit By Pressing The
500 Impedance Key.

Trip The Protection Circuit
By Momentarily applying
-15Vdc To The Ter-
minated Input.

The 500
TERMINATED Light
Off?

NO

Is
-12.1V +£0.4Vdc

1. Reset The Protection
Circuit By Pressing The
50Q IMPEDANCE Key.

2. Set The Power Supply
For An Output Of =
-0.5V.

3. Connect The Power
Supply To The Terminated
Input.

4. Slowly Increase The
Power Supply Output Un-
til The 50Q Terminated
Light Just goes Off.

Is
The Power
Supply Voltage
—13.5V £0.7Vdc?

At Emitter Of
Q1?

Probable Defect CR6.

Momentarily Short Emit-
ter To Collector Of Q1.

The 500
TERMINATED Light
Off?

Probable Defect Q3.

Probable Defect Q1 (Or
Possibly CR1, CR3).

YES

Protection Circuits Check
OK. Disconnect The
Power Supply, Press In-
strument Preset And
Recheck Symptoms.

Disconnect The Power
Supply.

Is
-12.1V £0.4Vdc
At Emitter Of
Q1?

Probable Defect CR6.

Probable Defect CR1,
CR3 (Possibly Q1).

1

85-TSAI-8

Al Protection Circuit Troubleshooting Tree

11-53/11-54




14 [
g 56 Ll e
5 O o -3
I L IR
Hmm__mw 'l —ser— 1\ 1o o
oo ——s010— | ® 130 § 0!
°®(noalm s | gl | T eg 53
- DTl Fotdl e .
ol1d - gpte— |E~.m_|uw ﬂ_ T _

—e— |
-g2— —Of— 3 IS & |
W o yEquEEs o ugm_._. am
e — 2\ 2t " &3 [zm e
— 60— @n Ch Lbh 87 18 g

2w 2 m@ B2z 7 nmva%
g6y —669— G FTE

—” —6g!
OREONNEO

-Clo7-
—L27—
éz)
e

—=Clli-
= RI59-

® w—"e Q1 1 L1
-0EI— —gziy —
e \ %G ! @n !
@ - e % 3 = m&l.b
Zefiy- ;8- § ~ 8328
o O kiiit;
B (3) T
oK TN
I H»mwllm g i
,ﬂﬂoﬂ:._zﬂ.|m5
—ci— —eny—
Zewo— _ _ —Sim—
_ - _M_xl
8, | & & =
_m P — oo~
H —690—
| ! _ —pi—
w@ W mw e ® w
- I = @
s gl —i5H— vy — . 980160 =2
% @ mm e = w —950— < “
e * ) 8 P @ —em I3
F o -vow- & @ 2 @ 4 uHaF b HWo“H m
i ® § =i IS L
| —o6y— —gey— —z6u— Iqjlm @ I Iao,.,_nluw
_ J7 ® =)
Zeu—
@D w0 ® W
—czu— D -z- -s20- Aﬂﬁw -
4 LORNNS)) P !
& 0 mm ) |, T et
i R
e 1[3] © 35 @ |
L 1 I [
H ® mw L1o- )

pubodvnt ® _M_U

—co—
—29— 60—

R —w— —2ue— °

OO0 —egy—  Tla—

Scans by ARTEK MEDIA =>



H

Scans by => ARTEK MEDIA © 2003-2005

Connect A 150KHz,
0dBm Signal To The Ter-
minated Input. )

B!

" Instrument Preset
Range 0OdBm.

Enter:

+6.5Vdc At U7(8) NO

—-6.5Vdc At U7(5)?

YES

NO

-7.5Vdc
At CR10?

YES

1Vdc
+0.1V At
ug(6)?

NO

YES

= -6Vdc
On Collectors NO
Of Q22,237

YES

+7.5Vdc At CR24 NO

—7.5Vdc At CR25?

YES

Probable Defect Q20 Or
Q21.

Probable Defect CR10.

=0.25Vdc NO

At CR19?

YES

Probable Defect U7.

0.6Vdc
On Base Of
Q22. OVdc On Base
0of Q237

NO

YES

= -6Vdc NO

On U20(1,4)?

YES

Probable Defect Q22,23.

Probable Defect CR24 Or
CR25.

Probable Defect CR19 Or
c1ia.

Probable Defect U8.

Probable Defect U20.

Set
The Range
To + 10dBm. Check
Collectors For:
-6Vdc On Q22
OVdc On Q237

Check
Base For
0.6Vdc On Q22
-0.7Vdc On Q23?

Probable Defect U8.

Probable Defect Q22,23.

Set
The Range
To -5dBm. Check
Collectors For:
OVdc On Q22
-6Vdc On Q23?

Check
Base For
-0.7Vdc On Q22
0OVdc On Q23?

Probable Defect U8.

Probable Defect Q22,23.

U20(6)=5Vdc NO

U20(7)=0Vdc?

Set
The Range

v

- To +10dBm
U20(6) = 0Vdc
U20(7}=5Vdc2

Probable Defect U20.

The Problem Appears To
Be On The 1/0 Board Or
The Ribbon Cable Con-
nected To The Input Sec-
tion.

85-TSAlI-9

Al Autorange Troubleshooting Tree
11-55/11-56
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Probable Defect Q13.

Is
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Input

Start
An

Signal Of 0.44Vp-p At
Short Across C99.

Top of R142. Q

Recheck For

Probable Defect U6.

Can
U6(6) Be
NOTE
This Voltage Will Drift,
3vdc Is Only A Nominal

Adjusted For OVdc
+3Vdc Using

With R170?

Value.

Set The Voltage At U6(6)

To
R170.

for

[~

34
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Probable Defect CR30.
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85-TSAl-12

Is LED
CR30 Lit?

Using The Schematic,

Check The Base-To-

Al Output Buffer Troubleshooting Tree

Emitter Voltage Drops Of

Q16-19.

0.1 usec/DIV
0.005 volts/DIV
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Preliminary Checks (All

Relay Problems): NOTE

The negative dc levels
given in these trees are
.nominal and will vary ac-
cording to the - 15.Vdc
supply voltage on the A1
board.

Instrument Preset.

i
_@ & éeé;l gég °" —1I2 8Vdc JES

— — 3838 = .
) - 'éulg'@éggd AtU13(1)? }
AR .mf'i@l'c:,'“
, i 1 o I T Press 1MQ.
] R =
; 8 1

e Q- clll~T-un»T

1
B -O87- & . s ;
@ T@é Eﬂ:@:ﬂi—.@g Is
\ S 'J — or— e = —6Vdc y
At U16(7)? Probable Defect U14E. Is VES Is VES
= —-6.7Vdc = |- 14.8Vdc
At U13(1)? Ar U13(2)? l
NO Enter:
Recall 604
. Instrument Preset.
H +I=»S4Vd Hi/Lo Impedance And
= .4Vdc Probable Defect U16A Calibration Logic OK.
At R195? robable Lelec 1'2 8vd YES +CI)SZVd Check Drive And Logic For
= —14. c . c Suspected Defective
At U16(7)7 Probable Defect U14E. AtR1967 Probable Defect U16B. < Relas:
~ —6Vdc YES o oo _
\ AtU13(2)? elay: Go To:
NO NO K1 A
K3 B
K2,K4 C
+3 lssv To K5—-K13 D
1 BVHe At Probable Defect U16A. s JES K14 £
uU16(2)? = +0.2Vdc
At R195? Probable Defect U16A. |
S
=At+;1-gggc Probable Defect U16B.
NO '

Apparent Trouble On 1/O
Board (A45, Service

Group C) Or In I/O Ribbon
Cable Connected to 85-TSAI-I3
A1J6.

Al 1/0, Logic and Relay Drive Troubleshooting Tree
11-63/11-64
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¥ T T | 'ié @' % @?ﬁgﬁ% _@" Instrument Preset.
23 N Sthy
5 2 ©OF |- aalS Sy
Y —RI35— H -4
'y —c20 - -c9- o , ™ . f 7
ik I de i [[ @ = = LTS
P11 caa &0 ? - & - 3
Gl @) Thibid Vool B @ : © e RORINE ket
B 45 O Hiy =oH e, EE N e s '
‘M= @, 3 Ly R e e o OVee At ~ —14.2Vdc Probable Defect U13.
Oz @@ X @:._‘f'.‘ﬁ% ‘ 114 ;g,g; _m_ . 09(14)? At U9(3)?
<37- ! ' - 3_;|— cRis3- Jr
FIEH ;% ©OFe AE . 2 & B '
‘I"IHG'DI T o H ] (oo ] L]
g2l Ny el IléfITTllk i %&é éé
B AR L et S AR
i%r] | T = u Press 1MQ. Probable Defect USC.
g = (o]

Al
03585-66501

—L5— -C43-

; 4 Ener: 1'2 2Vdc
élﬁ zAt_L}QﬁHzX)?c Recall 602 y ; Probable Defect U13.
ﬁ L4

AT U9(14)?

Instrument Preset.

"K1 Logic And Drive Cir-
cuits Check OK. Probable
Apparent Trouble In Pro- ° .Defect K1.

tection Circuit. Go To Pro-
tection Circuit Trouble-
shooting Tree.

Is

TERMINATED Light
On?

Is
= —7.4Vdc
At US9(3)?

Probable Defect U13.

Probable Defect U9.

85-TSAI-13

K1 Logic and Drive Circuitry Troubleshooting Tree
11-65/11-66
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Probable Defect U13.

Is
=~ —7Vdc

At U9(1)?
Probable Defect U9.

K3 Logic And Drive Cir-
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cuits Check OK. Probable

Defect K3.

OVdc At

u9(16)?

NO

Prpbable Defect U13.

NO

Is
= —14.2Vdc

YES

At U9(1)?
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K3 Logic and Drive Circuitry Troubleshooting Tree
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Instrument Preset.

4
- —Ri04— —a —c?7— , 1o,
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o g =ERE] & i | &8s 1)) e _ 12 Press 75Q. Is K2, K4 Logic And Drive
H | |42 © P | ERAES 3] T 'ZV‘,"’ Ovdc At Circuits Check OK. Pro-
i - I ot st At U9(15)? u9(15)? able Defect K2 Or K4.
v —RI35— L]
s ) N [
32 8 H gk - ; e e
) [ g e —eR31— - cR32- g
. ) T 33 P 1§ @ R @é
o H G g eo| B oM WSS
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é 1000 —CH2 — ,éal' f::ﬁi —Cre2— 128 ——
14 L 17 £ he- TR |, —RI79— —e— -mso- O
o () 22 N— | v = ligh —mp- o | Is
. 1 », i . o] st 7 S y
Hibdtiis P : oo Se = o - = 8 vde Probable Defect U9. ~ prod2vde Probable Defect US.
1 -—oa- | (87 pr G t . - :
|'||I'“G'DH o caa- 1 ééé“-‘!*ﬂ o
seLlls Tl e T'glllTTTﬁ . Ty 3 gé
i @ | b AR
\ \=
/ .. \
—L4— -caz- 03585-86501 IE' Is Is
T = —6Vdc Probable Defect U14A. = —14.2Vdc Probable Defect U14A.
x4 At U15(6)? At U15(6)?
o=

Is
= +4.4Vdc
At R194?

Probable Defect U15B. Probable Defect U15B.

Is
+3.5 To +5Vdc

At U15(3)? Probable Defect U15B.

Apparent Trouble On 1/0
Board (A45, Service
Group C) Or In I/0O Ribbon
Cable Connected To
A1J6.

85-TSAlI-13

K2, K4 Logic and Drive Circuitry Troubleshooting Tree
11-69/11-70
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Table 1. Range Switching Troubleshooting Tree.

Table 2. LO Impedance Range Switching —25dBm Range.

Ni Impedance Range Switching Checks —25dBm Range.

Checkpoint:

Part A Logic gate outputs;
- relay driver inputs.
Checkpoint:
Relay: K13 K12 K5 K6
Logic gate outputs;
relay driver inputs. Relay Driver: u10(11) u10(12) uU9(13) u9(12)
Relay: K9 K11 - K7 K8 a. Check for —7.3Vdc (nominal) at: u11( 4) uli( 3) u12( 4) u12( 3)
Relay Driver: u10(14) u10(13) ug(11) u9(10) If incorrect, go to Step b.
Check for —7.3Vdc (nominal) at: [VARISR)] u11(10) u12(11) u12(10) If correct, probable defect is
i associated Relay Driver; i.e.,
If incorrect, probable defect is logic U10 or U11.
gate having incorrect output; i.e.,
U1l orul2.
Checkpoint:
If correct, probable defect is L
associated relay driver; i.e., U10 or Optical isolator outputs;
u9. logic gate inputs.
b. Check for — 14Vdc (nominal) at: u17(¢ 6) u18( 6) uis( 7) ul7( 7)
Hi impedance Range Switching Checks +30dBm Range. 3
Part B If incorrect, go to Step c.
Checkpoint: If correct, probable defect is
logic gate having incorrect
Logic gate outputs; output in Step a.
relay driver inputs.
Relay: K9 K11 K7 K8 Checkpoint:
Relay Driver: U10(14) u10(13) u9(11) u9(10) Inputs from 1/O to optical isolators.
Check for — 14.8Vdc (nominal) at: ut1(11) u11(10) u12(11) U12(10) c. Check for +0.2Vdc (nominal) at: R198 R199 R193 R197
If incorrect, probable defect is logic If incorrect, trouble is on /0
gate having incorrect output; i.e., Assemblly (A45, Service Group
U11 orU12. C) or ribbon cable (W71) con-
nected to A1J6.
If correct, probable defect is .
associated relay driver; i.e., U10 or If correct, probable defect is
u9. optical isolator having incor-
rect output in Step b.
Table 3. LO Impedance Range Switching +30dBm Range.
Checkpoint: !

Logic gate outputs;
relay driver inputs.

Relay:

Relay Driver:

a. Check for — 14.8Vdc (nominal) at:
If incorrect, go to Step b. ‘
If correct, probable defect is

associated Relay Driver; i.e., U10
orU11.

K13

K12 K5 K6

u10(11)

u10(12) u9(13) u9(12)

u11( 4)

ul1( 3) u12( 4) u12( 3)

Checkpoint:

Optical isolator outputs;
logic gate inputs

b. Check for —6.Vdc (nominal) at:
If incorrect, go to Step c.
If correct, probable defect,is logic

gate having incorrect output in
Step a.

u17( 6)

u18( 6) u1s( 7) ulz( 7)

Checkpoint:

Inputs from 1/0 to optical isolators.
c. Check for +4.4Vdc (nominal) at:.

If incorrect, trouble is on 1/0
Assembly (A45, Service Group
C); 1/0 ribbon cable W71 con-
nected to A1J6; or open Optical
Isolator.

If correct, probable defect is
optical isolator having incorrect
output in Step b.

R198

R199 R193 R197

1. Press Instrument
Preset.

2. Set Range to
—25dBm (Auto Range
Off).

Does
The Trouble
Occur Only When The

= -14.2Vdc At
u10(11), U10(12),

High Impendance (1MQ)
Input Is Being
Used?

Activate The High Im-
pedance Input By Pressing

1MQ.

= —14.2Vdc At:
U10(14), U10(13),
U9(11) And U9(10)?,

Set Range To +30 dBm
(Auto Range Off).

Is
OVdc at:
uU10(14), U10(13),
U9(11) and U9(10)?

High Impedance Range
Switching OK. Probable
Defect K7, K8, K9 or
K11.

U9(13) And U9(12)?

Isolate Trouble Using Pro-
cedure given in Table 2.

Set Range To + 30 dBm
(Auto Range Off).

Is
OVdc At:
U10(11), U10(12),
U9(13) And U9(12)?

Isolate Trouble To Fielay
Driver Or Logic Gate Using
Table 1a.

Isolate Trouble Using Pro-
cedure Given in Table 3.

Low Impedance Range
Switching OK. Probable
Defect K5, K6, K12 or

K13.
Isolate Trouble To Relay
Driver Or Logic Gate Using
Table 1b.
85-TSAI-I13

Range Switching (K5—K13) Logic and Drive Circuitry Troubleshooting Tree

11-71/11-72




Instrument Preset.

Probable Defect U10G.

NO

Is
OVdc
At U10(10)?

Press 1MQ.

Li-u-seee
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T eeo— m@ A T m
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~2028—

NO

Is
-14.2Vdc

At U10(10)?

85-TSAI-1B3

K14 Driver OK. Probable

Defect K14.

K14 Drive Circuitry Troubleshooting Tree

11-73/11-74
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Model 3585A Service Group A-2

SERVICE GROUP A-2
CONVERSION SECTION
Board No's. A2,3,4,5
Part No. 03585-66502 Thru 03585-66505

INDEX:

Title Page
Input/Conversion Section Removal............ ... ... et .. 11-77/11-78
Main Conversion Section Troubleshooting Tree................oouevvirrnnnn. ... 11-79/11-80

ADJUSTMENTS:

Component Adjusted Parameter Paragraph Location

A2L.7,8,11,12 100.35MHz Passband Filter 5-33

A3L2 79.65MHz Image Filter 5-33

A3CS8 79.65MHz Image Filter 5-33

A3L11,3,5,7 100.35MHz Passband Filter 5-33

Ad4L7 10.35MHz Passband Filter 5-33

AS5L2.,4,6 10.35MHz Passband Filter 5-33

AS5L1,3,5 9.65MHz Image Filter 5-33

TROUBLESHOOTING NOTES:

1. All levels shown in the troubleshooting tree or on the schematic were measured with the Model
10020A probe with the 20:1, 1KQ tip installed. The usage of this probe is essential if repeatable
readings are to be obtained.

2. Signal levels shown are typical values + 3dB. Conversion Section problems usually occur when
signal levels are too low.

3. Signals entering opposing pins on the diode quad mixers should have equal amplitudes + 2dB.
Imbalances indicate a possible input or output transformer problem if the transformer input signals
are equal.

11-75/11-76
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INPUTICUNVERSIM‘ SECTION REMOVAL.

a. Set the 3585A LINE Switch to off.
b. Place the instrument on its left side.
c. Remove the bottom cover.

d. Remove the following cables.

e. Place a stack of books,
approximately eight ‘inches
high, next to the instrument.
These books will be used to
support the Input/Conversion
Section.

WARNING

Use caution when working
near the High Voltage portion
of the instrument.

f. Remove the seven mounting screws.

g. The Input/Conversion Section of the instrument is now free. If necessary the covers may be
removed. To work on the Conversion Section, place the Input/Conversion box as shown in the
photo on the left. To work on the Input Section, place the Input/Conversion box as shown in the

photo on the right. Reconnect all cables for proper operation after positioning the Input/Conversion
box.

Figure 11-A-2-1. Input/Conversion Section Removal
11-77/11-78
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1. Before beginning
these tests the spectrum
analyzer (8558) should be
calibrated as follows:

Set the synthesizer for

5MHz, 0dBm.
Set the 8558 controls for:
Freq Span 5MHz/Div

Reference Level -26dBm
Attenuator -30dB

2. Connect the 20:1
1KQ probe to the 8558's
50Q input. Touch the
probe tip to the
sythesizers output. Be
sure the probe is grounded
to the synthesizer.

3. A 5MHz, -26dBm
response should appear
on screen. It may be

necessary to adjust the
Reference Level so that
the signal is at the top
graticule line. Record any
deviation from -26dBm

and add it to all your
readings during these
tests.

NOTE

It may be necessary to
repeat this procedure dur-
ing the course of these
tests due to the internal
amplitude drift of the
8558.

Disconnect A2J1.

-13.5Vdc dar
£1V At the
A3C13 s
(TP1)? pro

cor

NO

A2J1.

Reconnect Power To

Disconnect A5J4

Remove A2U1, Recon-
nect Power To A2J1.

-14V+ 1V
A5J3?

Check
Capacitors.
A2C1,11.

For

Shorted
Particularly

Power
A5J4. Remove The S
Rigid Coax Jumper

Reconnect

Probable Defect A2U1.

tween A3J2 And A4,

Probable Defect Is Or
Check C12,13
Shorts.




1. Before beginning
these tests the spectrum
analyzer (8558) should be
calibrated as follows:

Set the synthesizer for

5MHz, OdBm.
Set the 8558 controls for:
Freq Span 5MHz/Div

Reference Level -26dBm
Attenuator -30dB

2. Connect the 20:1
1KQ probe to the 8558's
50Q input. Touch the
probe tip to the
sythesizers output. Be
sure the probe is grounded
to the synthesizer.

3. A 5MHz, -26dBm
response should appear
on screen. It may be
necessary to adjust the
Reference Level so that
the signal is at the top
graticule line. Record any
deviation from -26dBm
and add it to all your
readings during these
tests.

NOTE

It may be necessary to
repeat this procedure dur-
ing the course of these
tests due to the internal
amplitude drift of the
8558.
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Disconnect A2J1.

Check
The Following

From- this point on Levels By Disconnecting
measurements listed as e
_13.5Vdc gr!?;n sg%usldebesngzdcet \rnlljltr: Enter: Cable Fromt‘il;hne Input Sec-

+1V At . Recall 603 :

A3C13 s;':;‘;z_er Tz?: :Jr;ibgo.il Instrument Preset And Touc_{_\imgr (;I' he Prabe

(TP1)? essential for isolation and Manual Sweep 10MHz. The Cable’s Inner Conduc-
correct readings. All tor.
readings are + 3dB.

NO A6AJ1(First LO) -25dBm,110.35MHz

Reconnect Power To Disconnect A5J4.
Remove A2U1, Recon- NO Probable Defect Is On A5
nect Power To A2J1. Check C8,9,10,12,14

For Shorts.
YES

Check For Shorted

Capacitors. Particularly Reconnect Power To

A2C1,11. A5J4. Remove The Semi-

Rigid Coax Jumper Be-.

Probable Defect A2U1.

tween A3J2 And A4J2. .

Probable Defect Is On A4
Check C12,13,14 For
Shorts.

Probable Defect Is On A3

Check
Shorts.

C12,13 For

A6BJ1{(90MHz LO)

-12dBm,90MHz

Insufficient Level From
The 10MHz Or 90MHz LO
Indicates a Problem On
The A21 Board. Go To
Local Oscillator
Troubleshooting. Insuffi-
cient Level From The First
LO Could Indicate Many
Problems. Go To Local
Oscillator Trouble-
shooting. (Service Group
B.)

A6CJ1(10MHz LO) -8dBm, 10MHz

YES

Disconnect
A11J1. Check
For -40dBm, 350KHz
On The Inner Conductor
Of The Disconnected
Cable?

NOTE

The Input/Conversion sec-
tion appears to be output-
ting the correct amplitude
and frequency. Return to
the Primary Trouble-
shooting tree.

If you suspect a problem A
with the cable connecting NO
A17J1 and A6dJI1,
recheck the signal at
A6dJ1 and 350KH:z.
-50dBm,
10.35MHz At NO
The Collector
Of A4Q3?

The problem appears to be YES
on the A5 Board.

-38dBm,
10.35MHz At
The Emitter Of
A5Q1?

NO

YES

-38dBm,
10.35MHz At
The Base Of
A5Q1?

YES

Probable Defect A5Q1.

-25dBm,
10MHz At
A5U1(3,4)?

NO

YES

-20dBm,
10MHz At
The Base Of
A5Q3?

NO

YES

Probable Defect A5Q3,4. Proba

-7.8Vdc
+0.5V At
A5U1(9)?

NO

Probable Defect A5Q2.

YES

-46dBm,
350KHz At
A5U1(1,16)?

NO

Probable Defect A5U1.

YES

2robable Defect A5T3,4.
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Check

The Following

Levels By Disconnecting
The

Cable From The Input Sec-

tion
And Touching The Probe
Tip To
The Cable’s Inner Conduc-
tor.

A6AJ1(First LO) -26dBm,110.35MHz
A6BJ1(90MHz LO) -12dBm,90MHz
A6CJ1(10MHz LO) -8dBm, 10MHz

YES

Disconnect
A11J1. Check
For -40dBm, 350KHz
On The Inner Conductor
Of The Disconnected

NOTE

v suspect a problem
the cable connecting
'J1 and A6dJ1,
eck the signal at
J1 and 350KHz.

—anNO

-50dBm,
10.35MHz At NO

'y

Insufficient Level From
The 10MHz Or 90MHz LO
Indicates a Problem On
The A21 Board. Go To
Local Oscillator
Troubleshooting. Insuffi-
cient Level From The First
LO Could Indicate Many
Problems. Go To Local
Oscillator Trouble-
shooting. (Service Group
B.)

The Input/Conversion sec-
tion appears to be output-
ting the correct amplitude
and frequency. Return to
the Primary Trouble-
shooting tree.

The Collector
Of A4Q3?

YES

The problem appears to be
on the A5 Board.

-38dBm,
10.35MHz At
The Emitter Of
A5Q1?

NO

YES

-25dBm,
10MHz At
A5U1(3,4)?

NO

YES

-7.8Vdc
+0.5V At
A5U1(9)?

NO

YES

-46dBm,
350KHz At
A5U1(1,16)?

NO

YES

?robable Defect A5T3,4.

-38dBm,
10.35MHz At
The Base Of
A5Q1?

YES

The problem appears to be
on the A1 Board of the
100.35MHz filter.

NO ol probable
10.35MHz Filter.

Defect

-54dBm,

100.35MHz JES

The problem appears to be
on the A3 buffer or the se-

cond mixer.

-25dBm,
90MHz At

At A3R2?

-21dBm,
100.35MHz At
A2U1(15,16)?

-27dBm,
100.35MHz At
A2U1(5,11)?

Probable Defect A2T1.

Probable Defect A2U1.

-54dBm,
10MHz At
A2R15?

Improper Signal Level

From The A1 Board.

-62dBm,
100.35MHz At
A2R13?

Probable Defect |Is
A2T2,3,4 Or CR1.

Probable Defect Is In The
100.35 MHz Filter.

Probable Defect A5Q1.

-20dBm,
10MHz At
The Base Of
A5Q3?

YES

-14dBm,
10MHz At
A5C19?

NO

YES

NO

Probable Defect A5Q3,4.

Probable Defect A5T2.

Probable Defect A5Q2.

Probable Defect A5U1.

Probable Defect A5T1.

The Emitter Of
A4Q1?

Probable Defect A4Q1,2.

-57dBm,
100.35MHz At
A4J2 (Measure
At A4T2)?

-51dBm,

100.35MHz
At The Emitter
Of A3Q2?

Probable Defect A4C1,2°
Shorted.

-51dBm,
100.35MHz At
The Emitter Of
A3Q1?

Probable Defect A3Q1.

Probable Defect Is The
Coax Jumper Connecting
A3J2 And A4J2.

-56dBm,
100.35MHz At
A4R8?

Probable Defect A4T1,2
Or CR1.

Probable Defect A4Q3.

85-TsSA2-|

Probable Defect A3Q2.

Main Conversion Section Troubleshooting Tree
11-79/11-80



INDEX:
Title

Final IF (A17-19) Troubleshooting Tree
A17-19 30KHz BW Main Signal Path Troubleshooting Tree
A17-19 LC BW Main Signal Path Troubleshooting Tree
A17-19 Crystal BW Main Signal Path Troubleshooting Tree
A17 LC BW Switching Troubleshooting Tree
A18 LC BW Switching Troubleshooting Tree
A19 LC BW Switching Troubleshooting Tree
Al17 Crystal BW Switching Troubleshooting Tree
A18 Crystal BW Switching Troubleshooting Tree
A19 Crystal BW Switching Troubleshooting Tree
IF Attenuator Troubleshooting Tree

SERVICE GROUP A-3
FINAL IF SECTION
Board No’s A17, 18 AND 19

Part Number 03585-66517 Thru 03585-66519

Page

........... 11-87/11-88
............ 11-89/11-90
........... 11-91/11-92
........... 11-93/11-94
........... 11-95/11-96
............ 11-97/11-98

A17 FET Switch Truth Table. . ... i i i et 11-109
A18 FET Switch Truth Table. ........ ... . i i ittt i 11-109
Al19 FET Switch Truth Table. .. ..... ... i i i i et 11-110
Test Procedure For IF Filters. . ... oot it i it 11-110
Test Procedure For An Individual IFStage. . ............co ittt 11-111
A17-A19 Board Signature Analysis TestS. ..ottt 11-112
Crystal Replacement Procedure. ........... ... i it it iiin e 11-117
ADJUSTMENTS:
Component Adjusted Parameter Paragraph Location
A17R10S IF Input Level 5-39
Al7L4 LC First Stage Center Frequency 5-30
Al7R12 LC First Stage Insertion Loss 5-30
AIl7LS LC Second Stage Center Frequency 5-29
Al17R20 LC Second Stage Insertion Loss 5-29
Al17L6 XTAL First Stage Center Frequency 5-28
Al17C29 XTAL First Stage Symmetry 5-28
Al17L8 XTAL First And Second Stage
Amplitude 5-28
Al17L7 XTAL Second Stage Center Frequency 5-27
Al17C39 XTAL Second Stage Symmetry 5-27
Al17C27 XTAL 1, 3Hz Center Frequency 5-31
Al17C37 XTAL 2, 3Hz Center Frequency 5-31
A17R26 300Hz Res. BW Gain 5-31
Al7R28 100Hz Res. BW Gain 5-31
A17R30 30Hz Res. BW Gain 5-31
A17R32 10Hz Res. BW Gain 5-31
Al7R34 3Hz Res. BW Gain 5-31
AI18LS LC Third Stage Center Frequency 5-26
Al18RI15 LC Third Stage Insertion Loss 5-26
Al8L4 XTAL Third Stage Center Frequency 5-25
Al8C24 XTAL Third Stage Symmetry 5-25
Al18L6 XTAL Third Stage Amplitude 5-25
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Component Adjusted Parameter Paragraph Lecation
Al8C22 XTAL 3, 3Hz Center Frequency 5-31
A18R77 First 16dB Gain Amplitude 5-31
Al18R71 Second 16dB Gain Amplitude 5-31
A18R65 Third 16dB Gain Amplitude 5-31
AI9L4 LC Fourth Stage Center Frequency 5-23
AI9R20 LC Fourth Stage Insertion Loss 5-23
Al9L5 LC Fifth Stage Center Frequency 5-24
A19R28 LC Fifth Stage Insertion Loss 5-24
A19L6 XTAL Fourth Stage Center Frequency 5-22
A19C30 XTAL Fourth Stage Symmetry 5-22
AI9L7 XTAL Fifth Stage Center Frequency 5-21
A19C41 XTAL Fifth Stage Symmetry 5-21
A19C28 XTAL 4, 3Hz Center Frequency 5-31
A19C39 XTAL 5, 3Hz Center Frequency 5-31

TROUBLESHOOTING NOTES:

1. When you encounter the instruction

Enter: Res. BW

press the following keys: - .

This sequence of keys forces the instrument into the proper test mode.
2. Two things should be watched for during the tests:

Correct signal amplitude
Correct filter skirt width

3. Figures of the CRT are used extensively in this section to illustrate various steps in the pro-
cedure. The figures below should help you determine if a failure has occured. Figure 11-A-3-11 shows
the normal difference between two bandwidths. Figure 11-A-3-2,3,4 show what a true failure usually
looks like.

4. If, after studying the figures, it is still unclear whether or not a true failure has occured, use the
Bandwidth Tests (Paragraph 4-83) to check the Resolution Bandwidth in question. If the Bandwidth
in question passes the 3dB bandwidth and Shape Factor specifications continue with the
troubleshooting procedure.

5. If one or more stages of IF filtering fail, the Shape Factor will increase according to the table
below. To use the table, measure the Shape Factor of the instrument. If the result is equal (+ 10%) to
one of the numbers in the table it is an indication that one of the IF filter stages has failed.

NOTE

This test is only a first order indication. The problem must be isolated to
an individual board before a failure can be confirmed.

# Of Stages Operating

5 4 3 2 1
Shape Factor 10 11.3 13.2 16.7 25.9

Shape Factor = 60dB Bandwidth/3dB Bandwidth

Scans by ARTEK MEDIA =>



Model 3585A

x:?» REF -25.0 dBm MARKER 10 000 000.0 Hz
10 dB/01V RANGE -25.0 dBm -25.0 dBm

N\
7\
/ N\
/ N\
7 \

.......... t¢/;m“hunk_m"m“m

P2 NN

CENTER 10 000 000.0 Hz SPAN 20 000.0 Hz
RBW 1 KHz VBW 3 KHz ST .2 SEC

Figure 11-A-3-1. Normal Display With Two
Different Res. Bandwidths

REF -25.0 dBm MARKER 10 000 00C. 0 Hz
10 dB/D1V RANGE -25.0 dBm -25.1 dBm

AN

[\ N

ZAVERNAN

__________ i/_7m“wuxm\<“m"m

NN

A Nl

I Ll

CENTER 10 000 000.0 Hz SPAN SO 000.0 Hz
RBW 3 KHz VBW 10 KHz ST .2 SEC

Figure 11-A-3-3. Shape Factor Too Small

REF -25.0 dBm MARKER 10 000 000.0 H=z
‘:z 10 d4B/D1IV RANGE -25.0 dBm -25. 0 dBm

\

CENTER 10 000 000.0 Hz SPAN S00 000.0 Hz
RBW 30 KHz VBW 30 KHz ST .2 SEC

Figure 11-A-3-5. 30KHz Res. Bandwidth

Service Group A-3
REF -25.0 dBm MARKER 10 000 000.0 Hz
10 4B/D1V RANGE -25.0 dBm -24.9 dBm

/AR
\

_____ A R

~ N
Pl N
v N

CENTER 10 000 000.0 Hz
RBW 3 KHz VBW 10 KHz

Figure 11-A-3-2. Shape Factor Too Large

SPAN 50 000.0 H=z
ST .2 SEC

REF -25.0 dBm MARKER 10 000 000. 0 Hz
‘:r 10 dB/DIV RANGE -25.0 dBm -25.5 dBm

/

y

S %4 ..... ) \< ..........

P
A ~
e

CENTER 10 000 000.C Hz SPAN 2 000.0 Hz
RBW 100 H=z VBW 300 Hz ST .4 SEC

Figure 11-A-3-4. Shorted Crystal Stage

REF -25.0 dBm MARKER 10 000 000.0 H=z
10 dB/DIV RANGE -25.0 dBm -25. 0 dBm

<
_______ ;7an"_""““m“m\<"m

CENTER 10 000 000.0 H=z
RBW 10 KHz VBW 30 KHz

Figure 11-A-3-6. 10KHz Res. Bandwidth

SPAN 100 000.0 H=z
ST .2 SEC

11-83
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REF -25.0 dBm MARKER 10 000 000.0 H=z
10 dB/DIV RANGE -25.0 dBm -25.0 dBm

T / __________ S S \\ .....
e N
Z N
m ¥ \“*ﬂ "

CENTER 10 000 000.0 Hz
RBW 3 KHz VBW 10 KHz

SPAN SO 000.0 Hz
ST .2 SEC

Figure 11-A-3-8. 1-3-10KHz Bandwidths,
Two Filter Stages

MARKER 10 000 000.0 Hz
RANGE .0 dBm -.8 dBm

7

REF .0 dBm
10 dB/D1V

pd \\
m/ M

1Wiad b
CENTER 10 000 000.0 H=z
RBW 300 H=z

Figure 11-A-3-9. 300Hz Res. Bandwidth

SPAN S 000.0 Hz
VBW 1 KHz ST .2 SEC

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.5 dBm

REF .0 dBm
10 dB/DIV

__________ I GO O \ﬂ

SPAN 500.0 Hz

CENTER 10 000 000.0 Hz
RBW 3 ST 1.2 SEC

0 H=z VBW 100 Hz

Figure 11-A-3-11. 30Hz Res. Bandwidth

11-84

Model 3585A

MARKER 10 000 000.0 Hz
RANGE .0 dBm -.3 dBm

LI
N
/AN

YA AR N
_____ ///\\\
7 NANED

REF .0 dBm
10 4B/DIV

a
| | |

CENTER 10 000 000.0 H=z SPAN 200 000.0 Hz
RBW 1 KHz VBW 3 KHz ST . 4 SEC

Figure 11-A-3-7. 3KHz Res. Bandwidth
Reference Trace

MARKER 10 000 000. 0 Hz
RANGE .0 dBm -1.8 dBm

[\

0 REF .0 dBm
10 dB/DIV

X
_______________ N

CENTER 10 000 000.0 H=z
RBW 100 H=z VBW 300 H=z

SPAN 2 000.0 H=z
ST .4 SEC

Figure 11-A-3-10. 100Hz Res. Bandwidth

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.9 dBm

[\

............... N

REF .0 dBm
10 4B/01IV

CENTER 10 000 00C. 0 H=z
RBW 10 Hz VBW 30 Hz

Figure 11-A-3-12. 10Hz Res. Bandwidth

SPAN 200. 0 Hz
ST 4.0 SEC
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Model 3585A

REF .0 dBm
10 dB/D1V

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.7 dBm

/[
/ A

_____ ;_--_._//.__-_ USSR SUPIRORY SEPIVRVES O NUUN PUPRI SR

CENTER 10 000 000.0 Hz SPAN 50.0 Hz
RBW 3 Hz VBW 10 Hz ST 11.2 SEC

Figure 11-A-3-13. 3Hz Res. Bandwidth

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.2 dBm

REF .0 dBm
@ 10 dB/D1V

e AN

__________ e e

CENTER 10 000 000.0 Hz SPAN 10 000.0 Hz
RBW 100 H=z VBW 300 Hz ST 2.0 SEC

Figure 11-A-3-15. 100Hz Res. Bandwidth,
Two Filter Stages

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.2 dBm

REF .0 dBm
@ 10 dB/DIV

. N

.......... e e

SPAN 1 000.0 Hz

CENTER 10 00C 000.0 Hz
ST 20.0 SEC

RBW 10 H=z VBW 30 Hz

Figure 11-A-3-17. 10Hz Res. Bandwidth,
Two Filter Stages

Service Group A-3

MARKER 10 000 000.0 Hz

REF .0 dBm
‘:I 10 dB/DIV RANGE .0 dBm -1.3 dBm
JAAN
/
/
__________ AR N .
/’///A ™.
L \\
Ty

CENTER 10 000 000.0 Hz
RBW 300 Hz VBW 1 KH=z

Figure 11-A-3-14. 300Hz Res. Bandwidth,
Two Filter Stages

SPAN 20 000.0 Hz
ST .6 SEC

MARKER 10 000 000.0 Hz
RANGE .0 dBm -.7 dBm

REF .0 dBm
10 48/01V

CENTER 10 000 000. 0 Hz SPAN S 000.0 Hz
RBW 30 Hz VBW 100 Hz ST 11.2 SEC

Figure 11-A-3-16. 30Hz Res. Bandwidth,
Two Filter Stages

MARKER 10 000 000.0 Hz
RANGE .0 dBm -1.0 dBm

/

REF .0 dBm
10 dB/DIV

_____ // I — \\

CENTER 10 000 000. 0 Hz SPAN 200.0 Hz
RBW 3 Hz VBW 10 Hz ST 44.6 SEC

Figure 11-A-3-18. 3Hz Res. Bandwidth,
Two Filter Stages

11-85
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Service Group A-3

REF -15.0 dBm MANUAL 19 999 840.3 Hz

10 dB/DIV RANGE -25.0 dBm  -95.0 dBm

.................... R S S e ek Sttt

CENTER 19 999 840. 3 Hz _SPAN . 0 Hz
RBW 100 Hz  VBW 10 Hz ST 35.0 SEC

Figure 11-A-3-19. IF Attenuator Test Set-up
Display

11-86

Model 3585A

REF -84.3 dBm MARKER 19 9989 840. 3 Hz
(2Y 10 dB/DIV RANGE -25.0 dBm -132. 1 dBm

_____ O el I N O

SPAN .0 Hz

CENTER 19 999 840.3 H=z
RB ST 35.0 SEC

W 100 Hz VBW 10 Hz

Figure 11-A-3-20. Typical IF Attenuator
Stairstep Response
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NOTE
Go To A16 Board Trouble-

shooting.

proper signal amplitude

The two things to watch
for during these tests are
and filter skirt width.

Remove
The A18 Board

NOTE
If the problem is not on
the A17 board, A5T4,5
may be misadjusted.

Path

Signal
Troubleshooting Tree.

Go To the A17-19 30KHz

r Main
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Lines For U2,6
Lines For U3,6
Lines For

With The A17 FET Switch

Truth Table.
With The A18 FET Switch

Truth Table.
A19U7 Or U10. Check

b The Control
U7,10 With The A19 FET

A18U3,U6. Check The
Switch Truth Table.

A17U2,U6. Check The
Control

Probable Defect
¢ Control

Probable Defect

Probable Defect

NO

A17TP7?
A18TP10?
A19TP7?

Check the 30KHz filter on

the A14 Board.

AlS

A18
03585-66518

L[I[]I]I]DDDDI]UUUI]I]DJ

—RI6-
oTP3

—RIN3-

-c67—
-RIlI~ —RI2— _cgq_
-R32-

-C€9-
-Rill4 -
—C66—
TP
[ ]

—C4—

.000000000000000

i

A19
03585-66519

-RI22- —C50—
-C77—- —R94—
~RI21- -C52—
—C76—
~C54 -
k36"
—Csl

- CRI3—

H

-C53
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Al AIS
A18
03585-66518

Remove
The A18 Board
And Place it On
A PC Extender.
Check For
+15V On Pin A19
—15V On Pin A17?

NO

Enter The Foll'owing 3585
Commands:

Recall 602
Instrument Preset

Center Freq. 10MHz
Res. BW Hold On
Range -25dBm
Freq. Span 500KHz

Does
The Display
Resemble

o

YES

NOTE

The two things to watch
for during these tests are
proper signal amplitude
and filter skirt width.

| Go To A16 Board Trouble-
shooting.

NO
Enter:
Res. BW = 10KHz
Freq. Span = 100KHz

Does
The Display
Resemble

\Of

YES

NO

Enter:

Res. BW =
Manual Sweep.

30KHz

~0.9Vp-p
At
A17TP7?

~0.8Vp-p
At

NO

NO

Go To the A17-19 30KHz
+ Main Signal Path
Troubleshooting Tree.

Probable Defect
A17U2,U6. Check The
b Control Lines For U2,6
With The A17 FET Switch
Truth Table.

Probable Defect
A18U3,U6. Check The

A18TP10?

Check the 30KHz filter on
the A14 Board.

Control Lines For U3,6
With The A18 FET Switch

Truth Table.

Probable Defect

A19U7 Or U10. Check
b The Control Lines For

U7,10 With The A19 FET

Switch Truth Table.

NOTE

If the problem is not on
the A17 board, A5T4,5
may be misadjusted.

Enter:
Res. BW =
Freq. Span =

10KHz
100KHz.

Does
The Display
Resemble

1O

YES

Enter:
Res. BW =
Freq. Span =

3KHz
50KHz.

Does
The Display
Resemble

9

YES

Store A - B
Res. BW =
Freq. Span =

1KHz
20KHz.

The Rest Of The IF Filters
Are Checked Against The
Stored 3KHz Trace. The A
Trace Should Be Close To
The Shape Of The B

Trace. (See

11-A-3-1.)
Filter Shapes

Figure

Watch For

Which Are

Wider (> +10%) Or Of A
Different Amplitude Than
That Of The B Trace.

NO

Amplitude
= -25dBm
+1dB?

YES

ND [Go To The A17-19 LC
 Main Signal Path
Troubleshooting Tree.

Enter:
Save 1
Recall 609

Instrument Preset

Recall 1

CF Step Size = 1.1Hz
Freq. Span 200KHz
Range 0dBm

Connect A 10MHz, 0dBm
Signal To The Terminated
Input.

Does
The Display
Resemble NO

| Go To A17 LC BW Swit-

- ching Troubleshooting.
For The Displayed
Res. BW?

YES

Enter:

CF Step Size = 1.3Hz
Res. BW 1

Does
The Display
Resemble

O

For The Displayed
Res. BW?

NO Go To A19 LC BW Swit-

I ching Troubleshooting.

Go To A18 LC BW Swit-
ching Troubleshooting.




NO

Go To The A17-19 LC
b Main Signal Path
Troubleshooting Tree.

Enter:
Save 1
Recall 609

Instrument Preset

Recall 1

CF Step Size = 1.1Hz
Freq. Span 200KHz
Range 0dBm

Connect A 10MHz, OdBm
Signal To The Terminated
Input.

Does
The Display
Resemble NO

Scans by => ARTEK MEDIA © 2003-2005

Enter:

Res. BW = 300Hz
Freq. Span = 5KHz
Sweep Time = 0.8sec.

300Hz
Res. BW OK?

Enter:
Res. BW = 100Hz
Freq. Span = 2KHz.

100Hz
Res. BW OK?

Enter:
Res. BW = 30Hz
Freq. Span = 500Hz.

Go To A17 LC BW Swit-

W

For The Displayed
Res. BW?

YES

Enter:

CF Step Size = 1.3Hz
- Res. BW 1l

The Display
Resemble

W

For The Displayed
Res. BW?

NO

Go To A18 LC BW Swit-
ching Troubleshooting.

- ching Troubleshooting.

30Hz
Res. BW OK?

Enter:
Res. BW = 10Hz
Freq. Span = 200Hz

Go To A19 LC BW Swit-
[ ching Troubleshooting.

10Hz
Res. BW OK?

Enter:
Res. BW = 3Hz
Freq. Span = 50Hz.

3Hz NO

Amplitude
-25dBm +0.6dB?

Set The 3585 For:

Save 1
Recall 609
Instrument Preset

Recall 1

View B Off
CF Step Size = 1.1Hz
Range 0dBm

Frequency Span =
20KHz For 300Hz RBW
10KHz For 100Hz RBW

5KHz For 30Hz RBW
1KHz For 10Hz RBW
200Hz For 3Hz RBW

Connect a 10MHz, 0dBm
Signal To The 3585's Ter-
minated Input.

Find The

Figure Which Corresponds

To The Displayed Res.
BW. Does The CRT

Display Closely

Resemble That

Figure?

YES

Enter:

CF Step Size 1.3Hz
Res BW il

Does
The CRT
Display Closely Resemble
The Previously Selected
Figure?

YES

Go To A18 Crystal BW
Switching Trouble-
shooting.

Res. BW OK?

NO

NO

NO

IF Attenuator Test.

1. Turn The 3585 Off.

2. Place The A15 Board
On An Extender.

3. Ground The Top Of
A15R12.

Go To The A17-19
b Crystal BW Main Signal
Path Troubleshooting.

NOTE

To set the proper Frequen-
cy span, check the Res.
BW value displayed on the
CRT and enter the cor-
responding Frequency
span.

1SR CRCR R0

Enter:

Recall 603

Instrument Preset

Range -25dBm
Ref. Level -15dBm
Center Freq. 20MHz
Freq. Span OHz
Res. BW 100Hz
Video BW 10Hz
Sweep Time 35sec

Press The Manual Sweep
And Clear A Keys. The
Marker Amplitude Should
Now Read -75dBm
+5dB.

Press The “CF’’ Key (In
The Marker/Continuous
Entry Block) And Adjust
The Center Frequency To
Obtain A Marker Reading
Of -95dBm. .

Activate:

Ref Lvl (Marker/Con-
tinuos Entry Block)

Single Sweep

Clear A

The Sweep Is Now Arm-
ed. When You Start The
Sweep Rotate The Con-
tinuous Entry Knob Slowly
And Smoothly Counter-
Clockwise. This Will Pro-
duce A Stair Step Display
Similar To The One
Shown In

Start The Sweep By
Pressing Single Sweep.

Go To A19 Crystal BW
I Switching Trouble-
shooting.

Activate The Marker Key
{Marker/Continuous Entry
Block} And Move The
Marker To The Bottom Of
The Stairstep Response.

Press:

Offset On
Enter Offset.

Move The Marker To A
Flat Portion Of Each Step
And Observe The Offset
Marker Amplitude
Reading. The Readings
Should Correspond To
Those In Table 11-A-3-1
+0.5dB.

Agree With The Marker

Do
Your Readings

Go To The IF Attenuator
[ Troubleshooting.

Readings Shown In
Table 11-A-3-1
+0.5dB?

YES

Return To The Main
Troubleshooting Tree.
Table 11-A-3-1. Stairstep Offset Amplitude Readings
Marker Marker
Step# Reading Step# Reading
1 4 20 40
2 8 11 44
3 12 12 48
4 16 13 52
5 20 14 56
6 24 15 60
7 28 16 64
8 32 17 68
9 36
85-TSA3-1

Final IF (A17-19) Troubleshooting Tree
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< START >

Enter:
Recall 602
Instrument Preset
Manual Entry 10MHz
Range —25dBm
Autorange off

®7

P7

—RI3— -cn—_i"éés_— 5513—_ —RZ'—géxﬁ
vm ’ -Rna—..ﬁg’“'zlll._uD
Lo fleJmere °F
R
—1.000000000000000 |
A18
03585-66518

>0.3Vp-p
At
A17TP1?

=0.7Vp-p
At
A19TP7?

=0.8Vp-p
At
A18TP10?

=0.8Vp-p
At
A18TP1?

=2Vp-p
At
A18TP5?

NO

NOTE

The FET Switches and
their associated drives
used to control signal flow
in the 30kHz path may be
checked using Table
11-A-3-2 thru 11-A-3-4.

Signal Loss Is Occuring In
b The Input/Conversion
Section.

Problem is not in the IF
section. Return to the
Preliminary Trouble-
shooting Procedure.

=0.8Vp-p
At
A19TP2?

NO

=0.8Vp-p
At The Base

=0.8Vp-p
At
A18TP6?

=0.8Vp-p
At The Base
Of A18Q5?

NO Go To

IF Attenuator

" Troubleshooting.

Probable Defect A18Q5.

=0.8Vp-p
At The Base
OfA18Q6?

| Probable Defect A18U10,

11

Probable Defect A18Q6.

Of A19Q2?

YES

Probable Defect 13Q10
Or Associated Com-

ponents.

=0.8Vp-p
At
A17TP2?

Troubleshoot The Over-
drive Limiter, A18Q1,2
And 9. Check Base-To-
Emitter Voltage Drops
Using The Schematic.

Using the schematic
troubleshoot the input

b amp on A17. Check the
base-to-emitter voltage
drops of Q1,2,3.

Probable Defect A17Q6.

Probable Defect A18U2.

Go To IF Attenuator
Troubleshooting.

85-TSA3-2

A17-19 30KHz BW Main Signal Path Troubleshooting Tree

11-89/11-90



Start

A17 LC Main Signal Path
amplifiers appear to be
OK. Try checking the A17

LC BW switching.
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‘ " Start )

Connect A 10MHz, 0dBm
Signal To The 3585 Ter-
minated Input.

Enter:

Instrument Preset

Center Freq. 10MHz
Save 1

Recall 609

Instrument Preset

Recal 1

CF Step Size 1.1Hz
Freq. Span 200KHz
Res. BW 10KHz
Res. BW th.

Does
The Trace

Correspond To The YES

10KHz Trace Of
Figure 11-A-3-8?

NO

Enter:
Manual Sweep 10MHz

Put Jumpers A17J2 And
J3 In the ““T"’ Position.

=0.9Vp-p
At
A17TP3?

=0.9Vp-p
At
A17R95?

NOTE

If the center frequency of
the 1,3 or 10KHz filter is
drastically off center, it
may be due to the failure
of a center frequency ad-
Justing inductor in the Q
multiplier circuit.

Enter The Following Com-
mands:

CF Step Size 1.3Hz
Res. BW th.

Does
The Trace
Correspond To The

10KHz Trace Of
Figure 11-A-3-8?

YES

Enter:
Manual Sweep 10MHz
CF Step Size 1.2Hz
[  RES BW tl

Put Jumper A18J1 In The

““T"" Position.

Go To IF DSA Trouble-

| shooting. If The

Signatures Are Correct,
Probable Defect Is U1.

Probable Defect Q4.

Probable Defect U2, Q4
Or Q5.

=0.9Vp-p
At
A17TP4?

Probable Defect Q5.

NO

A17TP7?

Probable Defect U6.

Put Jumpers A17J2 And
J3 In The “OP’’ Position.

A17 LC Main Signal Path
amplifiers appear to be
OK. Try checking the A17
LC BW switching.

=0.9Vp-p
At
A18TP2?

2.25Vp-p
At
A18TP5?

YES

NO

Enter:
Manual Sweep  1¢

Put jumpers A19J3
J4 In The "' T’ Positi

u3(8)?

Probable Defect Q1.

Probable D;afect u3 or

Q1

Probable Defect U6.

Put Jumper A18J1 In The
‘‘OP’’" Position.

A18 LC Main Signal Path

amplifiers appear to be

OK. Try checking the A18

LC BW switching Trouble-
- shooting.

Go To IF DSA Trouble-
shooting If The Signatures
Are Correct, The Probable
Defect Is U14.

=0.9Vp-p
At
A19TP3?

=0.9Vp-p
At
A19TP4?

=0.9Vp-p
At
A19TP7?

YES

Put Jumpers A19J3
J4 In The "OP’’ Posi

——

A19 LC Main signal
amplifiers appear t
OK. Try checking the
LC BW switching.




Scans by => ARTEK MEDIA © 2003-2005

Enter The Following Com-
mands:

CF Step Size 1.3Hz
Res. BW Tl

Does
The Trace

NO
Correspond To The

10KHz Trace Of
Figure 11-A-3-8?

YES

Enter:
Manual Sweep 10MHz
CF Step Size 1.2Hz
RES BW tl

Put Jumper A18J1 In The
““T'"" Position.

Go To IF DSA Trouble-
shooting. If The
Signatures Are Correct,
Probable Defect Is U1.

=0.9Vp-p
At
A18TP2?

2.25Vp-p
At
A18TP5?

Put Jumper A18J1 In The
“OP’’ Position.

- shooting.

A18 LC Main Signal Path
amplifiers appear to be
OK. Try checking the A18
LC BW switching Trouble-

u3(8)?

Enter:

Manual Sweep 10MHz

Put jumpers A19J3 And
J4 In The ‘T’ Position.

Go To IF DSA Trouble-
shooting If The Signatures
Are Correct, The Probable
Defect Is U14.

Probable Defect Q1.

Probable Defect U3 Or
ait.

Probable Defect U6.

=0.9Vp-p
At
A19TP3?

Figure 11-A-3-8

REF .0 dBm

10 dB/DI1V RANGE .0 dBm

MARKER 10 000 000.0 Hz

=.3 dBm

/TN
@A\

/ ///\\\

\\\

N,
N
\\\
Nt

|

CENTER 10 000 000.0 H=z
RBW 1 KHz VBW 3 KHz

*0.9Vp-p
At
A19R93?

SPAN 200 000.0 Hz
ST .4 SEC

OVdc
At
u7(8)?

.shooting. If The

Go To IF DSA Trouble-

Signatures Are Correct
The Probable Defect Is
u2.

Probable Defect Q3.

Probable Defect U7, Q3,
Or Q4.

=0.9Vp-p

At
A19TP4?

Probable Defect Q4.

=0.9Vp-p NO
At

Probable Defect U10.

A1 QTV

YES

Put Jumpers A19J3 And
J4 In The ‘“OP’’ Position.

A19 LC Main signal Path
amplifiers appear to be
OK. Try checking the A19
LC BW switching.

85-TSA3-3

A17-19 LC BW Main Signal Path Troubleshooting Tree
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also

cryst:
pens:
the A
ching

Start

BW Swit-

Amplitude problems can
also be caused by the
crystals or gain compen-
sation circuitry. Go to
ching Troubleshooting.

A17 Crystal
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< Start )

Connect A 10MHz, 0dBm
Signal To The Terminated

Input.
l

Enter:

Instrument Preset

Center Freq. 10MHz
Save 1

Recall 609

Instrument Preset

Recall 1

CF Step Size 1.1Hz
Res. BW tl
Res. BW 300Hz
Freq. Span 20KHz.

Does
The Trace
Match (£ 10%)

YES

Scans by => ARTEK MEDIA © 2003-2005

Figure 11-A-3-147

NO

Activate:
Manual Sweep.

Put Jumpers A17J4 And
J5 In The “T’’ Position.

0.9Vp-p
At
A17TP5?

0.35Vp-p
At
A17TP6?

0.7Vp-p
At
A17TP7?

YES

Move A17J4 And J5 To
The ‘“OP’’ Position.

Amplitude problems can
also be caused by the
crystals or gain compen-
sation circuitry. Go to
A17 Crystal BW Swit-
ching Troubleshooting.

Enter:
CF Step Size 1.3Hz
Res. BW tl.

Does
The Trace

Match (+ 10%) NO

igure 11-A-3-142

Enter:

Manual Sweep

CF Step Size 1.2Hz
Res. BW tl.

Go To The IF DSA
Troubleshooting. If The
Signatures Are Correct,
The Probable Defect Is
uU1.

u2(1)?

Put Jumper A18J2 In The
“T’" Position.

Probable Defect U2.

0.9Vp-p
At Emitter
Oof A17Q7?

Probable Defect Q7.

Probable Defect Q8,9 or
10. These are current -
amplifiers, check the
base-to-emitter voltage
drops on each device.

Probable Defect U6.

0.8Vp-p
At
A18TP3?

Ovdc
At
us(16)?

Activate:
Manual Sweep.

Put Jumpers A19J1 And
J2 In The *‘T"’ Position.

Go To The IF DSA
Troubleshooting. If The
Signatures Are Correct,
The Probable Defect Is
U14.

Probable Defect U3.

0.55Vp-p
At
A18TP4?

0.8Vp-p
At Emitter
Of A18Q2?

YES

Probable Defect Q2.

Probable Defect Q3 or 4
These are current
amplifiers, check the
base-to-emitter voltage
drop of each device.

2.25Vp-p
At
A18TP5?

Probable Defect U6.

Amplitude problems can
also be caused by the
crystals or the gain com-
pensation circuitry. Go to
the A18 Crystal BW Swit-
ching Troubleshooting.

0.85Vp-p
At
A19TP5?

0.7Vp-p
At
A19TP6?

0.7Vp-p
At
A19TP7?

REF .0 dBm

Figure 11-A-3-14

MARKER 10 000 000.0 Hz

10 dB/DIV RANGE .0 dBm -1.3 dBm
N P 7 U O O N S
v N
e \\
Ty

CENTER 10 000 000.0 Hz

RBW 300 Hz

VBW 1 KHz

Probable Defect U7.

0.85Vp-p
At Emitter
Of A19Q5?

Probable Defect Q6,7 or
8. These are current
check the

amplifiers,

base-to-emitter
drops on each device.

voltage

Probable Defect U10.

Amplitude problems can
also be caused by the
crystals or gain compen-
sation circuitry. Go to
A19 Crystal BW Swit-
ching Troubleshooting.

SPAN 20 000.0 Hz
ST .6 SEC

Go To The
Troubleshooting.
signatures Are Correct,
The Probable Defect Is
U2.

IF DSA
If The

Probable Defect Q5.

05-TSAS-4

A17-19 Crystal BW Main Signal Path Troubleshooting Tree

11-93/11-94
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‘ Start >

Connect A 1KQ Resistor
From C9 To Ground.

Probable Defect U3 Or
Associated Drivers. *

Connect a 10MHz,
—25dBm Signal To The
Terminated Input.

Enter:
Res. BW 3KHz.

Enter:

Instrument Preset
Manual Sweep 10MHz
Res. BW 10KHz.

Probable Defect U3 Or
Associated Drivers. *

0.55Vp-p
+20% At
co?

Probable Defect U3 Or
Associated Drivers. *

Enter:
Res. BW 1KHz.

Enter:
Res. BW 3KHz.

Probable Defect U3 Or
Associated Drivers. *

Probable Defect U3 Or
Associated Drivers.*

If a problem persists in the
LC BW's check the A18
and A19 BW Switching
Troubleshooting.

—ca—o (r4] ‘R , '
—RI06— C70 | c29 cz7 |9 71 ~
AL R EICNEL . ERED 1
"'@zgg"_ Pl -R48- 10110 :
w85y 1118 Lo L Cpiad
2! ] [l J5 © |
ogx © Nl ,,l.,w §22 —RS2— J4 A > ey
l"?f,‘l‘?gll“ | ] N
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vr | TIT —RB— -Cli- —Cé3— —f83= —Ra— ¢RI Sl
v M ~RI3— @ R2TT T Epm@asa
1. @ ! "gﬁ 1 | chcrre
588 ] |3 I J°° 2 fa @ 1111l
b ul © us —R93— 57 —Ria—
: ! -R92— (58 : — RIO9- TP6
1L
g o oo B
5 £ —c2 —La— G883 I2 &3
T | e —Ruo-
—Rea— ! |1 —Cl— — LI— P07 —Ruo-
Al A5
A17
03585-66517

Enter:
Res. BW 1KHz.

Probable Defect U3 Or *If the signatures from
Associated Drivers. * the IF DSA trouble-
shooting are correct to the
FET Switch control
lines,the probable defect
is U9.

Enter:
Res. BW 10KHz.

Remove The Resistor
From C9. Connect The
1KQ Resistor From C13
To Ground.

A17 LC BW Switching Troubleshooting Tree
11-95/11-96
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( START ’

Connect A
From C8 To

1KQ Resistor
Ground.

Connect

A 10MHz,
-256dBm Signal To The
Terminated Input.

Enter:

Instrument Preset
Manual Sweep 10MHz

Res. BW

10KHz.

1) @
o — - [V EN]
| RIO? X
3 It dobdda Zcar— @ eSS !
[N c3a ~-0= g0 ca- b Qo3
O O O - (55— —R85— TTirs o2
P8 boar by —R5— —R57— Ty
—-c39-. Vel Akt —R7——C29— v3 RN
—Rr2— Qo2e 85893082 768 segrs  ce |l
-l 3z<l)n: Ozoxo g0 @ —R59— ?clwou 11598
ES|4||1||J’ItI|IqI|I|I g 7Tl 0oy
T Rt et L 2 L L\
-cri- PFFE 7T won of ° 20O
(] ! oxoa —R46—5 000K —RSZ
-cm'z?P9 ARk 5 Ct MR ZC26—
hd L —R43— -R31— —RIB—
RT7) Z§30= 1o gadpsene . B o
| o 82 TETTr EIOF 8-
® ¢ ur | &S Trrrryyy i 8 TCro—
2 1y Rl | = R1z M
i 72— A

|
- [ — - - — S
& Sl Py .7 TER Rall WA RAT~ —Rze-
| | & < R27
-CRI3— ,_,3 -R102- n:. —Cla—
—R92— B3 —RIl— i &3 —
-RI22- —C50— & —Rio- L Ji —Ciz—
-C77- —R94— | —CR8—
-C52—
Z . |
— ° ©

e | |
~C5a— _pep_ S 3 e om |us| TS5 RS-
—R96— o - —C66— —C67— —~RII6-
—C51— I l ~RIlI- —RIl2— _cgg—
-c53 —C61— GgDTPIO -RII3-
TR RS _cas —ca— &' -Rrz:2- °T3

| Probable Defect U4 Or
Associated Drivers. *

—000000000000000]

A18
03585-66518

*If the signatures from
- the IF DSA Trouble-
Enter: shooting are correct to the
Res. BW = 3KHz. FET switch control lines,
the probable defect is
U13.
0.25Vp-p NO Probable Defect U4 Or
At Associated Drivers. *
Cc8?
YES
Enter:
Res. BW = 1KHz.

Probable Defect U4 Or
Associated Drivers.*

The A18 LC BW Swit-
ching appears to be OK. If
the problem persists-in the
LC BW'’s check the A17
and A19 LC BW Swit-
ching Troubleshooting.

85A-TSA3-6

A18 LC BW Switching Troubleshooting Tree

11-97/11-98
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< START ’

Connect A 1KQ Resistor
From C11 To Ground.

Connect A 10MHz,
-25dBm Signal To The
Terminated Input.

Enter:

Instrument Preset
Manual Sweep 10MHz

Res. BW 10KHz.

Enter:

Res. BW 3KHz.

Probable Defect U8 Or
Associated Drivers. *

Probable Defect U8 Or
| Associated Drivers. *

Probable Defect U8 Or
Associated Drivers.*

& Lhddbal L] 12 Iy Enter:
WYt e i o el 1 Ros. BW 1KHe
o —RIO7- [PV SEN]
B [ e T DT BB (O
O - - — ] xOa
-C39- Tze I|I(I|I|' .I I"‘"Q"'J‘u‘p :?!g: :ggg’: vz l&l.‘q = | : : ! Enter:
—R72— oo E=30% o oy -
od T B2 SBEE () The | | BEES REd Res. BW 3KHz.
BS (&) oo pame s g\ e Probable Defect U8 Or
“CRI1- ‘l’?lf e II] ?%’?Eﬁ . _ggg_r?;;???? AN Associated Drivers.*
T Tpe h —Ra4- — 26—
® IRy —R4 —-R3I— —RIB—
77 —G30— 1)) bbubdonhd 5 = 7 -
T R I S N S
® 1 ur [ 296 AL ZRiS- @ T'_% ZRT fém 0.25Vp-p NO Probable Defect U8 Or
§ 82 -“ -c72- —REa— ZR39- “REe= +20% At i h «
[ o Rio— Ra9- T Associated Drivers.
‘l’ car T ed _%églz;_ l_";l Ve SRt _l'élé— ciz If a problem ;-)e sists in th
- — -F = - . r in e
T ooZcmia 1 3% II]-R.OZ- 4] Rer— LC BW’s check the A17
_R92— B0 —RII— - Qi3— =
Rizz- —hesT @ —ro— | i put 7 YES and A18 BW Switching
e R I | ’ ZSRe- Troubleshooting.
—CT6- _ Ztro—
ZR3eC —Re2- 33 5 3 é 3 _%?535: —ce7— :—f:'l{%'_: Enter:
—csi— -RIll= —RII2— _ceg—
—c53 —C6I— GgDTPIO l I ~RI13- Res. BW 1KHz.
e T L a—
A18 *If the signatures from
03585-66518 the IF DSA Trouble-

Enter:
Res. BW 10KHz.

Remove The Resistor
From C11. Connect The
1KQ Resistor From C15
To Ground.

Probable Defect U8 Or
Associated Drivers. *

shooting are correct to the
FET Switch control
lines,the probable defect
is U1.

A18 LC BW Switching

B85A-TSA3-7

Troubleshooting Tree
11-99/11-100




Figure 11-A-3-14

REF .0 dBm MARKER 10 000 000.0 Hz
10 dB/DIV RANGE .0 dBm -1.3 dBm
N
---------- 7.---“---- ———- _--_.k----.-----
L~ »
\\
Ty

CENTER 10 000 000.Q0 Hz

RBW 300 Hz VBW 1 KHz

Figure 11-A-3-16

SPAN 20 000.0 Hz
ST .6 SEC

REF .0 dBm MARKER 10 000 000.0 H=z
10 4B/DIV RANGE .0 dBm =.7 dBm
i
i\
/L \
..... 5 5 e o o

CENTER 10 000 000.0 Hz

SPAN S 000.0 H=z

RBW 30 Hz VBW 100 Hz ST 11.2 SEC
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Figure 11-A-3-15

MARKER
RANGE .0 dBm

REF .0 dBm
10 dB/DIV

10 000 000.0 Hz

-1.2 dBm

[\

/ i\

/ N

AN

S

CENTER 10 000 000.0 Hz
RBW 100 Hz VBW 300 Hz

Figure 11-A-3-17

REF .0 dBm

10 dB/DIV RANGE .0 dBm

SPAN 10 000.0 H=z
ST 2.0 SEC

MARKER 10 000 000.0 Hz

-1.2 dBm

e

F==--t---- 7

AN

"Q"“* """

CENTER 10 00O 000.0 H=z
RBW 10 Hz VBW 30 Hz

Figure 11-A-3-18

REF .0 dBm

10 4B/DIV RANGE .0 dBm

SPAN 1 000.0 Hz
ST 20.0 SEC

MARKER 10 000 000.0 Hz

-1.0 dBm

[\

. e

'Y """

CENTER 10 000 000.0 Hz
RBW 3 Hz VBW 10 Hz

Scans by ARTEK MEDIA =

SPAN 200.0 Hz
ST 44.6 SEC
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( START )

Connect a 10MHz, 0dBm
Signal To The Terminated

Input.
|

Enter:

Recall 609

Instrument Preset

CF Step Size 1.1Hz
Center Freq. 10MHz
Res. BW Hold On
Res BW 300Hz
Freq. Span 20KHz
Res. BW 1l

Compare The Displayed
Trace with Figure
11-A-3-14. Mark The
Chart Below To Indicate If
The 300Hz BW Is Good
Or Bad. Enter The Next
Res. BW And Freq. Span
For Figure 11-A-3-15
Thru 18 To Complete The
Chart.

Res. BW

300Hz
100Hz
30Hz
10Hz
3Hz

Good Bad

]
1]

Are
All 5
BW'’s Bad?

NO

Put Jumper J-4 InThe “T""
Position.

Does
The Problem
Go Away In All
BW's?

NO

Put jumper J4 In The
*“OP’’ Position And J5 In
The '‘T’’ Position.

Does

The Problem
Go Away In All
BW's?

NO

Put Jumper J5 In The
“’OP’’ Position.

Recheck The BW's, Pay-
ing Particular Attention To
The 300Hz and 3Hz
BW'’s.

YES

YES

NOTE

The filter skirts will be
wider than those shown in
Figure 11-A-3-14 thru 18
when A17J4 or J5 are in
the ’T’’ position.

NO

b Probable Defect CR13.

NO

YES

10Hz

NO

Enter:

Res. BW 100Hz.

Enter:

Res. BW 30Hz.

Crystal Y1 Appears To Be
L At Fault. Go To The
Crystal Replacement Pro-
cedure.

Crystal Y2 Appears To Be

| At Fault. Go To The
Crystal Replacement Pro-
cedure.

=8Vdc
On
U4(2)?

Probable Defect CR1,5,9.

=8Vdc
n
u4(14)?

~0Vdc
On
U5(15)?

YES

Probable De'fect CR2,6,
10.

Probable Defect U4.

NO

NO

P Probable Defect U5.

=0Vdc
On
U4(16)?

BW OK?

NO

YES

Enter:
Res. BW

3Hz.

Enter:

Res. BW 10Hz.

| Go To IF DSA Trouble-
shooting. *

Probable Defect U4.

Probable Defect U5.

Go To IF DSA Trouble-
" shooting.*

=~ 8Vdc
On
U4(11)?

=0Vdc
On
Us(11)?

YES

Probable Defect CR3,7,

NO

ua(7)?

=0V
On
U5(6)?

Probable
12.

Defect CR4,8,

=0Vdc
On
U4(9)?

Probable Defect U4.

=0Vdc
On
u4(8)?

Probable Defe

NO [
b Probable Def

| Go To IF DS/
shooting.*

b Probable Defect U5.
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U4(7)?

=0V
On
U5(6)?

12.

Probable Defect CR4,8,

=~ 8Vdc =0Vdc
On On
U4(11)? U4(9)?

Probable Defect U4.

300Hz.

| Go To IF DSA Trouble-

shooting.*

Probable Defect U4.

NO

Probable Defect U5.

| Go To IF DSA Trouble-

shooting.*

~0Vdc NO

On
U5(11)?

b Probable Defect U5.

l;’r10bable Defect CR3,7,

Enter:
Res. BW
YES
10Hz
BW OK?
NO Enter:
Res. BW 3Hz.
Enter:
Res. BW 10Hz.

30Hz
BW OK?

10Hz
BW OK?

=-13Vdc
On
u4(2)?

=4.5Vdc
On
u4(1)?

Probable Defect U4.

=0.8Vp-p

On
U5(3)?

Probable Defect US.

Probable Defect CR1,5,9.

=-13Vdc
On
u4a(14)?

=4.5Vdc
On
U4(16)?

Probable Defect U4.

=0.8Vp-p

n
U5(15)?

Probable Defect U5.

Probable Defect CR2,6,
10.

=-13Vdc
On
U4(11)?

Probable Defect U4.

=0.8Vp-p
On
us(11)?

Probable Defect CR3,7,
11.

NO

Probable Defect U5.

Go To IF DSA Trouble-

P shooting.*

=-13Vdc
On
u4(7)?

=0.8Vp-p
On
u5(6)?

Probable Defect CR4,8,
12.

Ll Go TO IF DSA Trouble-

shooting. *

| Go To IF DSA Trouble-
shooting. *

*To check the FET switch
drivers, go to the IF DSA
Troubleshooting. The
signatures should be
checked up to the FET
switch control lines. In-
correct signatures in-
dicate a probable defect
of U9.

| Go To IF DSA Trouble-
shooting. *

Probable Defect U4.

Probable Defect U5.

85-TSA3-8

A17 Crystal BW Switching Troubleshooting Tree

11-101/11-102



Figure 11-A-3-21

MARKER 10 000 000.0 Hz
RANGE -5.0 dBm -5.1 dBm

REF -5.0 dBm
10 dB/0D1V

N

PSP IUDEVHVRY R EPIPEY S S N rr CRETE EE R

CENTER 10 000 00C.0 Hz
RBW 300 Hz VBW 1 KHz ST

300Hz Res. Bandwidth, One Filter Stage.

Figure 11-A-3-23

SPAN 20 000.0 Hz
.6 SEC

REF -5.0 dB MARKER 10 000 000.0 Hz
10 d4B/DIV RANGE -5.0 dBm -5.2 dBm
% \;\

_____ PR RN RIS S S e R  t et bttt

CENTER 10 00C 000.0 Hz SPAN S5 00C.0 Hz
RBW 30 Hz VBW 100 Hz ST 11.2 SEC

30Hz Res. Bandwidth, One Filter Stage.
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Figure 11-A-3-22

REF -5.0 dBm MARKER 10 000 000.0 Hz
10 dB/01V RANGE -5.0 dBm -5.1 dBm

N

---------- i it et Sttt Sttt L EEEEE LRl

CENTER 10 000 000.0 Hz SPAN 10 000.0 Hz
RBW 100 Hz VBW 300 Hz ST 2.0 SEC

100Hz Res. Bandwidth, One Filter Stage.

Figure 11-A-3-24

REF -5.0 dB MARKER 10 000 000.0 Hz
10 dB/D1V RANGE -5.0 dBm -5.2 dBm
~
— —

_____ b ——f - ——— }._--- EEETEE EEEEE EEETTE EEEEE EET L EET T

SPAN 1 00C.0 Hz
ST 20.0 SEC

10Hz Res. Bandwidth, One Filter Stage.
Figure 11-A-3-25

CENTER 10 000 000.0 Hz
RBW 10 Hz VBW 30 Hz

REF -5.0 dB MARKER 10 000 000.0 Hz
10 dB/DIV RANGE -5.0 dBm ~-7.1 dBm
l
/ N\
/
——-—-"/ \\

e T et S it Bt

SPAN 200.0 Hz

CENTER 10 000 000.0 H=z
RBW ST 44.6 SEC

3 Hz VBW 10 Hz

3Hz Res. Bandwidth, One Filter Stage.
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( SsTART )

Connect A 10MHz, 0dBm
Signal To The Terminated

Input.

Enter:

Recall 609

Instrument Preset

CF Step Size 1.2Hz
Center Freq. 10MHz
Res. BW Hold On
Res. BW 300Hz
Freq. Span 20KHz.
Res. BW 1l

Compare The Displayed
Trace with Figure
11-A-3-21.
Chart Below To Indicate If
The 300Hz BW Is Good
Or Bad. Enter The Next
Res. BW And Freq. Span
For Figure 11-A-3-22
Thru 25 To Complete The
Chart.

Res. BW

300Hz
100Hz
30Hz
10Hz
3Hz

Put Jumper A18J2 In The
““T"" Position.

b Probable Defect CR8.

YES

10Hz

Enter:

Res. BW 100Hz.

30Hz
BW OK?
NO
Enter:
Res. BW 30Hz.

Does
The Problem
Go Away In all
BW's?

YES

Crystal Y3 Appears To Be
At Fault. Go To The
Crystal Replacement Pro-
cedure.

NO

Put Jumper J2 In The

“‘OP"’ Position.

Recheck The BW's Paying

Particular Attention To
The 300Hz And 3Hz
BW's.

Us(7y?

0.5Vp-p
On
U6(11)?

Probable Defect CR4.

NO

uUs(10)?

0.05Vp-p
On
u6(11)?

Probable Defect CR1,5.

ov
On
us(8)?

Probable Defect US.

NO

NO

| Probable Defect U6 Or
Associated Drivers.

BW OK?

NO

YES

Enter:

Res. BW 3Hz.

Enter:

Res. BW 10Hz.

| Go To IF DSA Trouble-

shooting.

Probable Defect U5.

| Probable Defect U6 Or

Associated Drivers.

Go To IF DSA Trouble-

shooting.

8V
On
U5(15)?

0.05Vp-p
On
u6(11)?

Probable Defect CR2,6.

NO

8v

.05Vp-
o 00gue
U5(2)?

us(1)?

Probable Defec

Probable Defec
' Associated Drive

=
Probable Defect CR3,7.

ov NO

On | Go To IF DSA
us(16)?

shooting.

YES

Probable Defect U5.

| Probable Defect U6 Or
Associated Drivers.
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10Hz
BW OK?

NO

Enter:
Res. BW 3Hz.

Enter:

Res. BW 10Hz.

8V
On
U5(15)?

0.05Vp-p
On
U6(11)?

Probable Defect CR2,6.

us(2)?

0.05Vp-p
On
us(1)?

Enter:
Res. BW

300Hz.

Go To IF DSA Trouble-

" shooting.

Probable Defect U5.

Probable Defect U6 Or

oV NO
On
u6(11)?
YES
Probable Defect CR3,7.
NO

Probable Defect U5.

| Probable Defect U6 Or
Associated Drivers.

Associated Drivers.

| Go To IF DSA Trouble-

shooting.

100Hz
BW OK?

0.5Vp-p
On
u6(11)?

On
us(8)?

Probable Defect U5.

Probable Defect CR4.

30Hz

BW OK?

BW OK?

0.05Vp-p
On
ue(11)?

Probable Defect U6.

U5(9)?

Probable Defect U5.

Probable Defect CR1,5.

=-13V

10Hz On
Us(15)?

0.05Vp-p
On
U6(11)?

Probable Defect U6.

=4.5V

NO

Go To IF DSA Trouble-
shooting*.

" shooting ™.

Go To IF DSA Trouble-

*To check the FET switch
drivers, go to the IF DSA
Troubleshooting. The
signatures should be
checked up to the FET
switch control lines. In-
correct signatures in-
dicate a probable defect
-~ of U13.

On
us(16)?

Probable Defect U5.

Probable Defect U6.

Probable Defect CR2,6.

Go To IF DSA Trouble-
shooting*.

Us(2)?

0.05Vp-p
On
u6(11)?

=4.5V
On
us(1)?

NO

Go To IF DSA Trouble-
shooting™.

Probable Defect US.

Probable Defect U6.

Probable Defect CR3,7.

85-TSA3-9

A18 Crystal BW Switching Troubleshooting Tree

11-103/11-104
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ST 2.0 SEC

-1.2 dBm

-1.2 dBm

SPAN 1 000.0 Hz
ST 20.0 SEC

SPAN 10 000.0 Hz

\
\

MARKER 10 000 000.0 Hz

MARKER 10 000 000.0 Hz
RANGE .0 dBm

RANGE .0 dBm

[\

/

[\

/

VBW 300 Hz

Figure 11-A-3-15
VBW 30 Hz

Figure 11-A-3-17

RBW 100 Hz
RBW 10 Hz

CENTER 10 000 000.0 Hz
CENTER 10 000 000.0 H=z

REF .0 dBm
10 dB/DIV
REF .0 dBm
10 dB/DIV

//

ST .6 SEC

7.----.----}---- ---_.\

-1.3 dBm
SPAN 20 000.0 Hz
-.7 dBm

SPAN S 000.0 Hz
ST 11.2 SEC

\

MARKER 10 000 000.0 Hz
MARKER 10 000 000.0 Hz

[\
[i\

/

VBW 100 Hz

Figure 11-A-3-14
VBW 1 KHz

Figure 11-A-3-16

RANGE .0 dBm
RANGE .0 dBm

RBW 300 Hz
RBW 30 Hz

CENTER 10 000 000.0 Hz
CENTER 10 000 000.0 Hz

REF .0 dBm
10 dB/DIV
REF .0 dBm
10 dB/DIV
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/\ YES
10Hz

=0Vdc

NO

NO

Enter:
Res. BW

3Hz.

Enter:

Res. BW 10Hz.

On
u9(16)?

YES

Probable Defect U9.

-, Go To IF DSA Trouble-

shooting.*

Go To IF DSA Trouble-
shooting. *

u9(7)?

*To check the FET switch
drivers, go to the IF DSA
Troubleshooting. The
signatures should be
checked up to the FET
switch control lines. In-
correct signatures in-
dicate a probable defect
of U1.

Probable
10.

Defect CR2,6,

Probable Defect U9.

=0Vdc
On
u9(1)?

[ shooting. *

Go To IF DSA Trouble-

Probable De-fect CR1,5,
9.

Probable Defect U9.

Enter:

Res. BW 300Hz.

Go TO IF DSA Trouble-

[ shooting. *

100Hz
BW OK?

BOHz
BW OK?

u9(7)?

YES

YES

YES

YES

NO

=-13Vdc
On
u9(10)?

YES

NO

=4.5Vdc
On
u9(9)?

YES

Probable Defect CR3,7.

Probable Defect U9.

=-13Vdc
On
U9(15)?

YES

NO

=4.5Vdc
On
Usg(16)?

YES

Probable Defect CR4,8.

Probable Defect U9.

YES

Probable Defect U9.

ug(8)?

YES

Probable De;ect CR2,6,
10.

Probable Defect U9.

NO

NO

NO

Go To IF DSA Trouble-

[ shooting. *

| Go To IF DSA Trouble-
shooting. *

| Go To IF DSA Trouble-
shooting. *

Go To IF DSA Trouble-

" shooting. *

85-TSA3-10

A19 Crystal BW Switching Troubleshooting Tree

11-105/11-106
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( Start >

1. Place The A18 And
A19 Boards On PC Ex-
tenders.

2. Enter:

Recall 601

Instrument Preset

Manual Sweep 10MHz
Auto Range Off
Range —25dBm

Connect A 10MHz,
-26dBm Signal To The
Terminated Input.

0.7Vp-p
At
A18TP6?

YES

2.25p-p
At
A18TP5?

NO

YES

NO

Change The Signal Level
Of The Synthesizer To
-20dBm.

[Enter:

Reference Level -25dBm

Range -25dBm.

Set The Reference Level
For -28dBm.

Go To The Primary IF

Troubleshooting Tree.

" Probable Defect Q5.

1.1Vp-p
At

A18TP6?

Probable Defect U1 Or
Associated Drivers.

Set The Reference Level
For -32dBm.

A18TP6?

Probable Defect U1 Or
Associated Drivers.

YES

Set The Reference Level
For -36dBm.

0.46Vp-p
A

Probable Defect U1 Or
Associated Drivers

t
A18TP6?

Probable Defect U1.

<0.5m
At NO

TP7,8 And 9?7

=1.4Vp-p
At
A18TP10?

YES

Probable Defect U10C,D;
U11A Or Associated
Drivers.

1.3Vp-p

At NO
A18U11(10)?

Set The Reference Level
For -36dBm.

Probable Defect Q6.

=4.6Vp-p
At
A18TP10?

=4.6Vp-p
At
A18TP9?

YES

Probable Defect U11 Or
Associated Drivers.

0.8Vp-p
At NO

A18U9(3)?

Change The Synthesizer
Output Level To -36dBm.

Probable Defect U11B Or
Associated Drivers.

Probable Defect U9.

Change The 3585 |
Reference Level To

-52dBm.

=~4.6Vp-p NO
At
A18TP10?

YES

Change The Synthesizer ¢
Output Level To -20dBm.

=4.6Vp-p
At
A18TP8?

Probable Defect CR13,
14; U11A Or Associated
Drivers.

0.8Vp-p
At
A18U8(3)?

Probable Defect CR11,
12; U10C Or Associated
Drivers.

Probable Defect U10D Or
Associated Drivers.

Probable Defect U8.
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Probable Defect U10C,D;
U11A Or Associated
Drivers.

1.3Vp-p
At
A18U11(10)?

Probable Defect Q6.

=4.6Vp-p
At
A18TP9?

Probable Defect U11 Or
Associated Drivers.

Probable Defect CR13,
14; U11A Or Associated
Drivers.

Probable Defect U11B Or
Associated Drivers.

Probable Defect U9.

Change The Synthesizer
Output Level to -52dBm.

Change The 3585
Reference Level To
-68dBm.

z4.6Vp-p
At
A18TP10? .

YES

Change The 3585
Reference Level To
-25dBm.

Change The Synthesizer
Output Level To -25dBm.

0.7Vp-p
At
A19TP2?

YES

Change The Synthesizer ]
Output Level To -20dBm.

=0.7Vp-p
At The Base
Oof Q2?7

A18TP7?

©0.8Vp-p

At NO Probable Defect U10A Or
A18U7(3)?

Associated Drivers.

Probable Defect U10B Or
Associated Drivers.

Probable Defect U7.

0.7Vp-p
At

The Base Of
Q9?

Change The Reference
Level To -21dBm.

Probable Defect A19U6
Or Associated Drivers.

Probable Defect A19Q9.

0.44Vp-p NO
At
A19TP2?

YES

Change The Reference
Level To -17dBm.

=4.6Vp- 0.8Vp-

\NO Change The Synthesizer At PP Atp P Pro.bable Defect CR11,
~ Output Level To -20dBm. A18TP8? A18U8(3)? Illjﬁvelg OC Or Associated
Probable Defect U10D Or .

Associated Drivers. Probable Defect U8.

0.44Vp-p NO
At
A19TP2?

YES

Change The Reference
Level to -15dBm.

0.19Vp-p
At
A19TP2?

The IF Attenuator appears
to be OK, return to the
Primary |IF Trouble-
Shooting Tree.

Probable Defect U6 Or

Associated Drivers.

Probable Defect U6 Or
Associated Drivers.

Probable Defect U6 Or
Associated Drivers.

85-TSA3-11

Probable Defect A19Q1,
Q2.

IF Attenuator Troubleshooting Tree
11-107/11-108



Model 3585A Service Group A-3

Table 11-A-3-1. A17 FET Switch Truth Table

Filter Path Selection Bandwidth Selection
Res. U2 Ub U3 U4 Us
Bandwidth | 1) (8) (9 10 (9 (16}|[(1) (@8 (9 (16 M ® @ (6 ® (9 (s
30KHz H H L H H L H H H H H H H H H H H H
10KHz H L H L H H L H H L H H H H H H H H
3KHz H L H L H H H L L H H H H H H H H H
1KHz H L H L H H H H H H H H H H H H H H
300Hz L H H H L H H H H H H H H H H H H H
100Hz L H H H L H H H H H L H H H L H H H
30Hz L H H H L H H H H H H H H L H H H L
10Hz L H H H L H H H H H H H L H H H L H
3Hz L H H H L H H H H H H L H H H L H H
H = 3.5V to 5V
L = OV to 0.6V
Table 11-A-3-2. A18 FET Switch Truth Table
Filter Path Selection Bandwidth Selection
Res. U3 1] U4 us 1]
Bandwidth |T1) 8 (161 1) (8 (61| @ (168 T @ @ (16" (9
30KHz L H H H L H H H H H H H H
10KHz | H L H L H H L H H H H H H
3KHz | H L H L H H H L H H H H H
1KHz | H L H L H H H H H H H H H
300Hz H H L H H L H H H H H H H
100Hz H H L H H L H H H L H H H
30Hz H H L H H L H H H H L H L
10Hz H H L H H L H H H H H L L
3Hz H H L H H L H H L H H H L
4dB/Step Attenuator 16dB Gain Steps
Reference U1 u10 u11
tevel [(1) ® (9 (16)'|(M (@ (9 (16 (1) B (3 (6
-25dBm | H L H H H H H H H H L L
-28dBm | H H H L H H H H H H L L
-32dBm | H H L H H H H H H H L L
-36dBm | L H H H H H H H L L H H
-62dBm | L H H H H L L H H L H H
-68dBm | L H H H L L H L H L H H
H = 3.5V to 5V
L = OV to 0.6V

11-109




Service Group A-3

Table 11-A-3-3. A19 FET Switch Truth Table

Model 3585A

Filter Path Selection Bandwidth Selection
Res. U7 U10 us
Bandwidth | T0) () (16) T @ (16| (M @ (9 (6" (1) 8 (@ (16
30KHz H H L L H H H H H H H H H H
10KHz H L H H L H H L L H H H H H
3KHz H L H H L H L H H L H H H H
1KHz H L H H L H H H H H H H H H
300Hz L H H H H L H H H H H H H H
100Hz L H H H H L H H H H L H H H
30Hz L H H H H L H H H H H L H H
10Hz L H H H H L H H H H H H L H
3Hz L H H H H L H H H H H H H L
Overdrive Attenuator FET Switch Truth Table
(Instrument Test Mode 01).
Reference — U6
Level (1) 8) 9 (16)
-15dBm H H H L
-17dBm H H L H
-21dBm L H H H
-25dBm H L H H
H = 3.5Vtob
L = OV to 0.6V

Test Procedure For IF Filters.

1. Input a full scale signal to the Terminated input. For example, use a —25dBm signal
with the Range and Reference Level equaling —25dBm.

When checking the IF section, it is best to use a synthesized signal
source. This becomes essential when checking the Crystal Band-

widths.

NOTE

2. Using MANUAL ENTRY, enter the frequency of your signal source on the 3585A.

3. Select the desired RES. BW.

4. Signal tracing may now be done on any of the IF boards. Signal level should be slightly

less than unity from the IF input to the IF output (=1.5dB loss).




Model 3585A Service Group A-3

- Test Procedure For An Individual IF Stage.

1. Input a full scale signal to the Terminated Input.

2. Place the A17, 18 or 19 board on a PC extender. Using Table 11-A-3-4, place the test
jumper specified in the ‘“‘test’’ position.

Table 11-A-3-4. Jumper Test Positions

Jumper To Place In Test Pasition
To Test IF Filter Stage LC BW's Crystal BW's
1 A17J3 A17J5
2 A17J2 A17J4
3 Jumpers bypass the entire third stage
4 A19J4 A19J2
5 A19J3 A19J1
3. Enter:
Recall 609
Instrument Press
Center Frequency............. signal source frequency
CF Step Size................. 1.1,1.2 or 1.3Hz (board # cor-
responds to the CF Step Size
entry)
Res. BW.....................
Res. BW..................... desired value
Res. BWHold................ on
Frequency Span.............. adjust to a value which will

allow you to view either the
3dB or 60db points.

4. To change Res. BW, enter a new value for the Res. BW (remember to change the
jumpers according to Table 11-A-3-4 if you change from LC to crystal BW’s or vice versa).
To check a different boards filters enter:

CFStepSize........covvviiiiiininns e 1.1,1.2 or 1.3Hz
RES. BW ..ottt e e
Res BW . oo i e e e selected value

11-111
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A17-A19 Board Signature Analysis Tests.

Equipment Required: Signature Analyzer (-hp- Model 5004A).

a.

b.

Turn the instrument off.
On the A45 board (tabs = Yellow/Green), set DIP test switches 2, 3 and 6 to the
“‘on’’ (inboard) position. Verify that all other A45 test switches are in the ““OPEN”’

(outboard) position.

Connect the Signature Analyzer as follows:

START and STOP A45 TP1
CLOCK A45 TP2
GND A45 “GND”’ Test Point

Set the Signature Analyzer controls as follows:

START _/ (out)
STOP ~\_ (in)
CLOCK /" (out)
HOLD off(out)
SELF TEST off(out)

Turn the 3585A (and Signature Analyzer) on.

At this point, the CRT screen should be blank, the front-panel LED indicators should
be flashing and the red LED on the A45 board should be flashing.

To verify that your test setup is correct and the test routine is running properly, touch
the Signature Analysis test probe to Al17, 18 or 19, pin B13).

The signature should be “C2HH”’.

Check for the following signatures at A17, 18 or 19, pins A3 thru Al0:

A17,18 or
19 Pin Signature
A3 68U1
A4 873H
AS Al4U
A6 U429
A7 4P86
A8 1430
A9 0593
Al0 PF5F

1. If signatures are correct, go to Step h.
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2. If signatures are incorrect, trouble is on 1/0 board (A45, Service Group C, DSA
‘ Test 11-C-3-1) or lines are being loaded by A15 board or A17-A19 IF boards.

NOTE
The following procedures are for each individual IF board. Use
the Signature Analysis Tests which pertain to the board you are
troubleshooting.
A17 Board Signature Analysis Tests.

h. Check the following signatures:

IC# (pin) I Signature

U7( 7) A165
U7( 9) 92H2
U7(12) 4U08
Ul( 9) 6U07

1. If signatures are correct, no further Signature Analysis Tests are required.
Disconnect the Signature Analyzer, set the A45 test switches to the “OPEN”’
position and correct the defect indicated on the A17 Troubleshooting Tree.

2. If signatures are incorrect, go to Step i.

Further A17 Board Signature Analysis Tests.

® Bandwidth Selector U9.

U7 Pin | Signature | Bandwidth
2 55C8 10KHz
5 AHF5 3KHz
7 6P28 30Hz
10 7146 3Hz
12 8A32 100Hz
15 5192 10Hz

@ Filter (30KHz, LC or Xtal) Selector Ul.

U1 Pin | Signature

7 U99u
10 FFUF
15 3021
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A18 Board Signature Analysis Tes

ts.

h. Check the following signatures:

Model 3585A

IC#(Pin) | Signature
uli¢ 7 Al65
ul17( 9) 92H2
U17(11) 6PFP
U17(13) AFO09
u17(14) 7A32
Ul4( 9) 4PF1

1. If signatures are correct, no further Signature Analysis Tests are required.
Disconnect the Signature Analyzer, set the A45 test switches to the “OPEN”’
position and correct the defect indicated on the A18 Troubleshooting Tree.

2. If signatures are incorrect, go to Step i.

Further A18 Board Signature Analysis Tests.

® Bandwidth Selector U13.

U13 Pin | Signature | Bandwidth
2 55C8 10KHz

5 AHF5 3KHz

7 6P28 30Hz

10 7146 3Hz

12 8A32 100Hz

15 5192 10Hz

® Fillter (30KHz, LC or Xtal) Selector Ul4.

U14 Pin | Signature
7 6767
10 3C3C
12 H9HC
15 FPH8

® 4dB Step Attenuator Contro

1 Ul2.

U12 Pin | Signature | Attenuation
15 0A8C 0dB
10 AF2A 4dB
5 3JACO 8dB
7 H585 12dB -
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® 16dB Gain Step Control Ul5.

U15 Pin | Signature

Service Group A-3

Controlled
Switch

2
5
7
10

12
15

HF20
P102
0813

409H
04P9
274U

A19 Board Signature Analysis Tests.

h. Check the following signatures:

IC#(Pin)

Ul1B
UllA
U11C,D
U10B
U10C
UI10A,D

Signature

u4( 7) A165
U4( 9) 92H2
U4(10) 4746
U4(15) 543C

U2( 9)

6749

1. If signatures are correct, no further Signature Analysis Tests are required.
Disconnect the Signature Analyzer, set the A45 test switches to the ‘““OPEN”’
position and correct the defect indicated on the A19 Troubleshooting Tree.

2. If signatures are incorrect, go to Step i.

Further A19 Board signature Analysis Tests.

® Bandwidth Selector Ul.

Ul Pin | Signature | Bandwidth
2 5192 10Hz
5 8A32 100Hz
7 7146 3Hz
10 6P28 30Hz
12 AHFS 3KHz
15 55C8 10KHz

® Filter (30KHz, LC or Xtal) Selector U2.

U2 Pin l Signature

2
7
10

9A13
4P68
PSFH
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® Overdrive Attenuator Control U3.

U3 Pin | Signature | Attenuation
7 U24F 0dB
10 HP49 4dB
15 9u79 8dB
12 UCF9 12dB

i. Check for the following signatures at A17U7, A18U17 or A19U4, pins 1 thru 4:

Pin Signature
1 027F
2 0100
3 446C
4 3ACC

1. If signatures are correct, Probable Defect is U2.

2. If signatures are incorrect, Probable Defect is U1 (or Ul outputs being loaded by
U2).
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CRYSTAL REPLACEMENT PROCEDURE A4

The five crystals used in the IF section (A17-19 boards) are a matched set. If a
defective crystal is discovered all five crystals must be replaced with a new matched
set (-hp- Part Number 03585-82501).

When you receive your new set of crystals you will also receive a sheet similar to the
one below:

Comprise Set #184

XTAL Number Pad Value (Q) -hp- Part Number
219A 97.6 0698-4402
111B 73.2 0698-4395
214A 73.2 0698-4395

76A 73.2 0698-4395
12A 84.5 0698-4397

Figure 11-A-3-4. Crystal Data Sheet Example

Each set is given a number. Each crystal is also identified with a small, numbered
sticker on the crystal body. This number corresponds with the “XTAL Number’’
column in Figure 11-A-3-4.

Select a crystal from the new set. Using the sheet which you received with your
crystal set, find the listed value of resistance required for that crystal. Table
11-A-3-5 lists the -hp-part numbers for the padding resistors used for the crystals.

Table 11-A-3-5. Crystal Padding Resistors

Resistor Value
1% -hp- Part Number
0 8150-3375
12.1 0757-0379
24.3 0757-0386
36.5 0757-0390
48.7 0698-4381
60.4 0698-4387
73.2 0698-4393
84.5 0698-4397
97.6 0698-4402
110.0 0757-0402

When you have obtained the correct padding resistor for the new crystal, replace
the old crystal and associated padding resistor. The crystals and their associated
padding resistors are listed in Table 11-A-3-6.
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f.

Table 11-A-3-6. Crystal and Padding Resistor Numbers

Crystal Padding Resistor
Y1 A17R96
Y2 A17R97
Y3 A18R52
Y4 A19R84
Y5 A19R86

Model 3585A

Once the new set of crystals are installed they must be adjusted in the manner
outlined in Paragraph 5-9, Volume 2.

T
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SERVICE GROUP A-4
LOG AMPLIFIER
Board No. A14
(Part Number 03585-66514)

INDEX:

Title

Log Amplifier (A14) Troubleshooting Tree..................oiviinnnen

Service Group A-4

Page

11-121/11-122

ADJUSTMENTS:

Component Adjusted Parameter Paragraph Location
Al4LS 30KHz Filter 5-18
Al4L7 30KHz Filter 5-18
Al4R57 Log Amplifier Input Level 5-18
Al4R17 - 10dB Log Linearity 5-18
Al4R43 - 30dB Log Linearity 5-18
Al4R8 - 50dB Log Linearity 5-18
Al4R14 - 70dB Log Linearity 5-18
Al4R21 - 90dB Log Linearity 5-18
A14R26 -100dB Log Linearity 5-18

TROUBLESHOOTING NOTES:

1. Do not adjust the Log Amplifier unless you have verified a misadjustment. All the adjustments

for the A14-16 boards must be performed if the Log Amplifier is adjusted.
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Log Amp Board (A14) Troubleshooting.

f

1. Place The A14 Board
On A PC Extender; Leave
Cables Disconnected
From A14J1 And J2.

2. Enter:

Recall 601
(On)
Instrument Preset

Manual Freq. 10MHz
Range 0dBm
REF Level 0dBm

(Auto Range Off).

3. Set The Synthesizer
Frequency To 10.0MHz
And Amplitude To
0dBm/50Q.

4. Connect The Syn-
thesizer Output To The
3585A's 500 Terminated
Input.

Is
=3.5Vp-p

Sine Wave At
A14J2?

Full scale Log amp check.

Is
=-5.7Vdc
At TP4?

Averaging
check.

detector

Is
=10.5Vp-p
Distorted Signal
At Collector Of
Q6?

Short Junction Of CR18,
CR19 To Top Of R41(2k).

Is

Probable Defect U7.

Is
=0.84Vp-p
Sine Wave At
TP5?

Check of input signal to
Log amp.

YES

Is
= 3.4Vp-p
Sine Wave At
Bottom Of
C367

NO

Is
=3Vp-p
Signal At
Ub(2)?

YES

Note A-4-2.
If the outputs of U1-4 are

Is

held high or low the Log = 2.8Vp-p
Amp’s operation will be Square Wave At
affected over the entire us(1)?

dynamic range.

YES

= 3.5Vp-p
Clean Sine Wave
At Collector Of

1. Set Range To
+30dBm.
2. Set REF Level To
+ 35dBm.

Probable Defect Q4, Qb5
Or Q6.

Is
=~2.8Vp-p

Q6?

Probable Defect
CR19.

CR18,

Signal At
U5(12)?

YES

Is
=1.5Vp-p

Square Wave At
U5(13)?

YES

NO

YES

NO

NO

NO

NO

Is
=8.0Vp-p
Sine Wave At
TP1?

NO

YES

Probable Defect Q1, Q2.
(Possible Defect Or
Misadjustment In 30KHz
RBW Filter.)

Probable Defect Q3.

Is
=3Vp-p
Square Wave At
u1(6)?

NO

YES

Probable Defect T1.

Probable Defect U2, CR5-
CR8.

Is
= 2.8Vp-p
Square Wave At
u3(6)?

NO

YES

Probable Defect T2.

Probable Defect
CR14, CR15.

u4,

Probable Defect Q9, Q10,
us.

Probable Defect U1, CR1-
CR4.

Probable Defect U3, CR9-
CR13.




Is
=8.0Vp-p
Sine Wave At
TP1?

Probable Defect Q1, Q2.
(Possible Defect Or
Misadjustment In 30KHz
RBW Filter.)

JES Probable Defect Q3.

Is
=3Vp-p
Square Wave At
u1(6)?

Probable Defect T1.

NO Probable Defect U2, CR5-
CR8. '

Is
= 2.8Vp»p
Square Wave At
u3(6)?

Probable Defect T2.

NO Probable Defect U4,
CR14, CR15.

Scans by => ARTEK MEDIA © 2003-2005

*

Eré)bable Defect Q9, Q10;

Probable Defect U1, CR1-

Amp.

Probable Defect U3, CR9-
CR13.

Note A-4-1.

This procedure checks the
operation of the gain
amps U1-4, used in con-
CR4. junction with the Log

Is

= 1.2Vp-p

le Def , CR1-
Sime Waua At Probable Defect U1, CR1

CR4, T1.

uUb(2)?

1. Set REF Level To
+40dBm.

2. Set Synthesizer
Amplitude To -15dBm.

Is

= 1.4Vp-p
Sine Wave At
us(1)?

Probable Defect U2, CR5-
CRS8.

Set Synthesizer
Amplitude To -35dBm.

Is

= 1.4Vp-
Sine V\}ave ?N%isy) Probable Defect U3, CR9-
At U5(12)? CR13, T2.

Set Synthesizer
Amplitude To -50dBm.

Is

=1Vp-p
Sine Wave Probable Defect U4,
(Very Noisy) At CR14, CR165.
us(13)?

Log Amp linearity and bias

checks.

Probable Defect CR16.

1. If You Entered At Point
A And Performed
Preceding Checks Leading
To A, The Probable Defect
Is US5.

2. If You Did Not Enter
Via Point A, And Have
Performed All Preceding
Checks, The A14 Board Is
Functional And Is Pro-
bably Operating Properly.
However, If Correct Log
Linearity Cannot Be Ob-
tained By Adjustments
The Probable Defect Is
Us.

Is
= +8.76Vdc
At
u6(2)?

Is
= +8.76Vdc
At
U6(3)?

NO

These two voltages must
be very close for the op
amp to be operating cor-
rectly.

Reference voltage for Log
Amp bias.

Probable Defect C28
Leaky Or Shorted; U6 In-
put Loading.

Is
= +8.76Vdc
At Anode
Of CR17?

Probable Defect U6 Or
U5. (Try U6 First.)

Probable Defect CR17.

Probable Defect US.

85-TSA4-1|

Log Amplifier (A14) Troubleshooting Tree
11-121/11-122
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SERVICE GROUP A-5
VIDEO FILTER

Board No. A15
(Part Number 03585-66515)

INDEX:

Title Page
Video Filter (A15) Troubleshooting Tree. ....... ..o, 11-124
A15 Video Bandwidth Switching Troubleshooting Tree......................... 11-125/11-126
A15 dB/DIV Scaling Troubleshooting Tree. . ........ ... ..., 11-127/11-128
A15 Main Signal Path Troubleshooting Tree............... ..ot 11-129/11-130
A15 Reference Level dc Offset Troubleshooting Tree.......................... 11-131/11-132
A15 Signature Analysis Tests. ... ....cuuuriniiiiiiiiiine i, 11-133

ADJUSTMENTS:

Component l Adjusted Parameter Paragraph Location

Al5R4 5V Reference 5-16

A15R7 Top Of Screen Reference 5-16

Al5R9 Reference Level dc Offset 5-16

TROUBLESHOOTING NOTES:

None

11-123
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1. Place The A15 Board

On A PC Extender (Leave

The Cable Disconnected

From A15J1).

2. Enter: Note A-5-1.
Recall 603 o i
Instrument Preset This instrument is ad-
Manual Freq. 10MHz | justed so that a full scale
Range -25dBm | signal is present.

REF Level -25dBm
(Auto Range Off).

Go To The A15 Main
Signal Path Trouble-
shooting Tree.

Output Amplifier check.

|
+10V +£0.2Vdc
At
A15J17?

Probable Defect U8.

If the instrument’'s
amplitude reads within
these limits, the full scale
opeation of A15 is OK.

YES

Go To A16 Board Trouble-
shooting (Service Group
A-6).

Is N
The MANUAL
Amplitude Reading
-25dBm +0.6dB?

NOTE

The following inquiries
refer to tests given on the
Preliminary Trouble-
shooting Tree. If you have
not performed these
tests, please do so before
proceeding.

Did

Go To The A15 dB/DIV
Scaling Troubleshooting
Tree.

Your Instrument
Pass The dB/DIV
Scaling Test?

Video Filter (A15) Troubleshooting Tree
11-124

Did

Your Instrument
Pass The Reference
Level dc Offset

Go To the A15 Reference
Level dc Offset
Troubleshooting Tree.

Test?

Did

Your instrument
Pass The VBW
Switching Test?

Go To the A15 Video
Bandwith Troubleshooting
Tree.

Checks Indicate That The
A15 Board Is Operating
Properly. Recheck Symp-
toms; Return To The
Preliminary Trouble-
shooting Tree.

85-TSA5-I
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ua

Without Disturbing The
3585A Control Settings
{Except VBW), Check The
Outputs Of U9 and U11
Using Table 11-A-5-2.
Note A-5-5.
ey These - tests check the
T:. T. y gpe_ra':ign_ of tghe FET
@ @) 1] | witch drivers U9,11.
1] C ng*.’z wi £ @ U9, U11 YES
Q&SR d &L | | Outputs
Pl |°|‘ ? m -uF 3 I Correct? *
|
11l IS T d Set The VBW To 1Hz.
B23 roelZR 83 | sl
AR TTTTT?T
° Check Outputs Of U5 Us-
3 ing Table 11-A-5-1. '
] s
o8 The MANUAL Probable Defect C5
i Ampltuge Roading Crore. |
I | Perform A15 Board
I - us Signature Analysis Tests: These
% o Outputs If Si : 1
gnature Analysis opera
IIl | 3 | I Correct? Results Are Correct, Pro-
= | bable Defect Is US. 1. Activate OFFSET;-
I l N Press ENTER OFFSET.
Y3 2. Connect A 20kQ
III | | | + 1% Resistor Between
: Probable Defect U9 or TP4 And Ground.
Ut1, (or U9, U11 Out-
- puts Being Loaded By
| 000000000000000] Q1-05). .
Is
A5 Table 11-A-5-1. U5 Output Checks The OFS MAN Probable Defect 02, Q3
0358588515 d Note A-5-6. Reading ~-81.4dB? Or Q4 Leaky Or Shorted.
U5 Pin* These tests check the
VBW 5 7 10 12 15 t():%e[lation of Q2-4 and
30kHz H H L H H
10kHz | H L H H H Set
3kHz L H H H H The VBW To
1kHz H H H H H | Thal-l-!(z: gi Probable Defect Q2.
300Hz H L H H L s=-6e4.238|_;19
100Hz L H H H L
30Hz H H H H L
10Hz H L H L H
aHz | L H H L H Table 11-A-5-2. U9, U11 Output Checks -
1Hz | H H H L H USPin* U11 Pin® The VBW
- \ o z:
*TTL: H = + 3-5V to + 5v: VBW 1 14 13 ' 14 Is Th:;‘gzg';'g Probable Defect Q3.
= . = - . .
L = 0Vto +0.6V 30kHz | L L | H L L
10kHz L H L L L
3kHz H L L L L
1kHz L L L L L Set
300Hz L H L L H The VB'_\iN
100Hz H L L L H To 30kHz: Probable Defect Q4
Is The Read .
30Hz | L L L L H S 38,3487
10Hz L H L H L ~
3Hz H L L H L
1Hz L L L H L
*H=0Vto +1V; s
L = -15V (nominal)
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START é
1. Disconnect The
Resistor From TP4 And
Ground.
\éVsltahgxt CDisturlbigg The 2. Press ENTER OFFSET.
ontrol ttings
{Except VBW), Check The- g Connect The 20k
esistor Between TP4
Outputs Of U9 and U11 And The B of
Using Table 11-A-5-2. nd The Bottom Of C6.
Note A-5-5.
These - tests check the
operation of the FET
Switch drivers U9,11. o : :
U9, U1 ’ ;
' Outputs YES . | Is
Correct? } { Theol’:jtiBél?Ciing Probable Defect Q5.
r Set The VBW To 1Hz.
Check Outputs Of U5 Us-
ing Table 11-A-5-1. S
Is The \e/tBW
The MANUAL
: . Probable Defect C5 To 300Hz:
Am;;llt_uzdsedg?na;lmg Shorted. , : Is The Reading Probable Defect Q5,
Perform A15 Board Note A-5-7. =-46.9dB?
us Signature Analysis Tests: These tests check the
g:rtr;;uis; If Signature Analysis operation of Q1 and Q5.
¢ Results Are Correct, Pro-
bable Defect s US. 1. Activate OFFSET;- / 1. Disconnect The
Press ENTER OFFSET. ' Resistor From The bottom
2. Connect A 20k of Cé.
+1% Resistor Between
. 2. Connect The 20kQ
Probable Defect U9 or TP4 And Ground. Resistor Between TP4
U11, (or U9, U11 Out- And The Bottom Of C5.
puts Being Loaded By
-Q1-Q5). .
1 . ls
Table 11-A-5-1. U5 Output Checks The OFS MAN Probable Defect 02, Q3
5 Note A-5-6. Reading ~-81.4dB? Or Q4 Leaky Or Shorted. Is
' U5 Pin* These tests check the The Reading P |
VBW 3 7 10 12 15 g%el;ation of Q2.4 and 0dB? robable Defect Q1.
JOkHz H H L H H
OkHz H L H H H Set
3kHz L H H H H The VBW To Set
1kHz H H H H H is Thglgtze:adin Probable Defect Q2. The VBW
00Hz | H L H H L 9 To 10Hz:
=-64.4dB? . Probable Defect Q1.
H H H L Is The Reading >
gg:§ II:| H H H L =~-46.9dB?
~
10Hz H L H L H
3Hz L H H L H Table 11-A-5-2. U9, U11 Output Checks s
et
1Hz H H H - H \ USFin" Ut Pin®__ $2e1\(l)fl\iv Checks Indicate That The
. : Probable Defect Q3. VBW Switching Circuit
TTL: H = +3.5V to +5V; VBW ! 14 13 1 14 Is The Reading Are Ope‘r,;'ting";’grope'::;u' °
L =0Vto +0.6V ~-47.0dB? 3
= . 30kH L L H L L If Your Instrument Will
z Not Pass The VBW
10kHz L H L L L Checks, Probable Defect
3kHz H L L L L :s Cs, CS\/orI C7 Open Or
1kHz | L L L L L Set L noomect T 85-TSA5-2
300Hz L H L L H The VBW
100Hz | H L L L H | 1 10 SOkHz: Probable Defect Q4.
OHz | L L L L H S 1383487
3 ~-38.3dB?
10Hz L H L H L ~
3Hz H L L H L
1Hz L L L H L

*H=0Vto +1V;
L = -15V (nominal)
A15 Video Bandwidth Switching Troubleshooting Tree
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Table 11-A-5-4. UG Output Checks
IIL e by Check U6 Outputs Using ,
20T opam K9 LILLLL | -
Rocr Trer X PR PR NN Table 11-A-5-4. : U6 Pin
vl eIt T TTTTT‘I’T 1 . dB/DIV 15 12 7 10
®
TP3 @ 10dB L H H H
5dB H L H H
Ny Perform the A15 2dB H H L H
2& Signature Analysis Tests . 1dB H H H L
U4 [N V]3] : .
If Signature Analysis .
| 8““’”5 Results Are Correct, Pro- H = +3.5V +5V;
, 1 orrect: bable Defect Is U6 for L =0Vto +0.6V.
B U13 Loading U6 Out-
T puts).

s

Probable Defect U13.

—L3— —C3——

[ o]

85-TSA5-3

3508-0-14

| ooo000000000000]

A15
03585-66515

A1S5 dB/DIV Scaling Troubleshooting Tree
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Note A-5-2.

This test separates the DC -

- offset circuit from the
VBW and dB/DIV circuits.

This test checks the FET
switches in the dB/DIV
feedback loop.

Is .
+5V +0.01Vdc
At
TP3?

Is
+5V +0.01Vdc

Is
The dc
Voltage At U12(2)
The Same As
TP5?

Is
ATTL
Low AT
uU6(15)?

Probable Defect U12
(Possibly C7 Leaky Or
Shorted).

Probable Defect. U12 Or
CR2 (Possibly U12 Out-
put Being Loaded By U8).

Perform The A15
Signature Analysis Tests.
If Signature Analysis
Results Are Correct, Pro-
bable Defect Is U6.

Probable Defect U13D.

Note A-5-3.

This group of tests helps
isolate the problem to the
5V Reference, the DC
Offset circuit, the Sum-
ming amp{(U8) or the out-
put of the A14 board. This
process is somewhat dif-
ficult because the signal is
current which is sourced
by the summing junction
of U8 and sunk by A14.

Is
+ 0.2Vdc (nominal)
~At
TP2?

Is
~-5.6Vdc

At A14 TP4
{Log Amp
Board)?

Can
You Adjust
R4 For +5.00Vdc
At TP1?

Adjust R4 And Then
Return To The 'START"
Of The A15 Trouble-
shooting Tree. .

Go To The A15 Reference
Level dc Offset Trouble-
shooting Tree.

Trouble On Log Amp
Board Or In Preceding
RF/IF Circuits. Return To
Main RF/IF Trouble-
shooting Tree.

1. Without Turning The
3585A Off Or Disturbing
Its Control Settings,
Carefully Remove The Log
Amplifier (A14) Board.

2. Set The REF Level To
-32dBm.

3. Jumper Between TP1
And Top Of R8 (42.3k).

Is -
-0.29Vdc (nominal}
At
TP3?

Is
0OV = 10mVdc

Apparent Trouble In Tem-
perature Compensation
Circuit (Q7, Q8) On Log
Amp (A14) Board,
Troubleshoot Using
Schematic Number B-2c.

Go To The A15 Reference
Level dc Offset Trouble-
shooting Tree.

Probable Defect UBA.

85-TSA5-4

A15 Main Signal Path Troubleshooting Tree
11-129/11-130
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Can
You Adjust
R4 For +5.00Vdc
At TP1?

Is

=~ +6.2Vdc
At Anode Of
CR1?

Probable Defect CR1.

Probable Defect USC (Or
+ 5Vdc Reference Being
Loaded By U7).

Table 11-A-5-3. Reference Level D/A Checks*

Reference Level (dBm) TP2 Volitage
- 80.0 0.0V to +0.003V
- 80.1 +0.014V to +0.024V
- 80.2 +0.033V to +0.043V
- 80.4 +0.070V to +0.080V
- 80.8 +0.150V to +0.160V
- 81.6 +0.305V to +0.315V
- 83.2 +0.615V to +0.625V
- 86.4 +1.230V to +1.250V
- 92.8 +2.470V to +2.500V
-105.6 +4.960V to +4.990V

*These checks must be performed in Instrument Test
Mode 03 and with the reference voltage at A15 TP1
set to + 5V + 1mVdec.

Note A-5-4.

This procedure checks all
the input lines of the DAC
(U7). U7(5-12) are TTL
high and U7(13) TTL low
at —-105.5dBm. At
— 105.6dBm the situation
is reversed with U7(5-12)
low and U7(13) high.

v

Set REF Level To -80dBm.

Is
OV +10mVdc
At

TP2?

Are
U7 Pins
4 Thru 13 A

TTL Low?

Set REF Level To
-105.5dBM.

Probable Defect U7 Or
usB.

Is
+4.92Vdc (nominal)
At TP2?

Set REF Level To
-105.6dBm. ,

Perform A15 Board
Signature Analysis Tests:

If Signature Analysis
Results Are Correct, Pro-
bable Defect Is U3 (Driv-
ing U7 Pins 4-9) Or U4
(Driving U7 Pins 10-13).
(It Is Also Possible That
U7 Is Loading Outputs Of
U3 Or U4.)

Are
U7 Pins
5Thru12 A
TTL High?
Is U7(13)
Low?

Probable Defect U7 Or
us8B.

Is
+4.98Vdc (nominal)
At TP2?

Are
U7 Pins
4 Thru 12 A

TTL Low?
Is U7(13)
High?

YES

Checks Indicate That
Reference Level Offset
Circuits Are Functional
And Are Probably OK. If
Further Verification Is Re-
quired, Perform Checks
Given In Table 11-A-5-3.
If Table 8-A-5-3 Checks
Are Incorrect, Probable
Defect Is U7.

Probable Defect U7.

85-TSA5-5

A1S Reference Level dc Offset Troubleshooting Tree
11-131/11-132



Model 3585A

A15 Board Signature Analysis Tests.

Equipment Required: Signature Analyzer (-hp- Model 5004A).

a.

b.

Turn the instrument off.

Service Group A-5

On the A45 board (tabs = Yellow/Green), set DIP test switches 2, 3 and 6 to the
“on’’ (inboard) position. Verify that all other A45 test switches are in the ““OPEN”’

(outboard) position.

START and STOP

. Connect the Signature Analyzer as follows:

CLOCK

GND

. Set the Signature Analyzer controls as follows:

A45 TP1
A45 TP2
A45 “GND”’ Test Point

START _/"(out)
STOP L (in)
CLOCK _/ (out)
HOLD off (out)
SELF TEST off (out)

Turn the 3585A (and Signature Analyzer)on.

At this point, the CRT screen should be blank, the front-panel LED indicators should
be flashing and the red LED on the A4S board should be flashing.

To verify that your test setup is correct and the test routine is running properly, touch
the Signature Analyzer test probe to A15 pin A13 (+5Vdc). The signature should be

“C2HH”’.

. Check for the following signatures at A15 pins A3 thru A10:

AlS5 Pin | Signature
A3 68U1
A4 873H
AS Al4U
A6 U429
A7 4P86
A8 1430
A9 0593

Al0 PFSF

1. If signatures are correct, go to Step h.

2. If signatures are incorrect, trouble is on I/0 board (A45, Service Group C-3), or
lines are being loaded by A15 board of A17-A19 IF boards.

Scans by ARTEK MEDIA =>
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Service Group A-5

h. check for the following signatures at U2 pins 12 thru 15:

U2 Pin Signature
12 2FHS
13 TAAU
14 73AF
15 1A87

1. If signatures are correct, no further Signature Analysis Tests are required.
Disconnect the Signature Analyzer, set the A45 test swtiches to the ““OPEN”’
position and correct the defect indicated on the Al5 Troubleshooting Tree.

2. If signatures are correct, go to step i.

i. Check for the following signatures at U2 pins 1 thru 4:

U2 Pin Signature
1 027F
2 0100
3 446C
4 8866

1. If signatures are correct, Probable Defect is U2.

2. If signatures are incorrect, Probable Defect is U1 (or U1 outputs being loaded by

U2).

11-134
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Model 3585A

SERVICE GROUP A-6
ANALOG-TO-DIGITAL CONVERTER

Board No. A16
Part Number 03585-66516

INDEX:

Title

Analog-To-Digital Converter (A16) Troubleshooting Tree......................
A16 Main Signal Path Troubleshooting Tree.............. ... ..ot
A16 Sample and Hold Troubleshooting Tree. .........c.coviiniiii it
A16 Peak Detector Troubleshooting Tree.........cooieniiiiiiiiiininnnnn.
Al16 Amplitude Offset Troubleshooting Tree............. ...,
A16 Power Supply Troubleshooting Tree.............ooviiiiiiiiiiiiiaan,

Service Group A-6

Page No.

11-137/11-138
11-139/11-140
11-141/11-142
11-143/11-144
11-145/11-146
11-147/11-148

ADJUSTMENTS:

Component | Adjusted Parameter I Paragraph Location
Al6R21 ’ Reference Voltage for A/D Converter l 5-16
Al6R19 Full Scale Marker Amplitude 5-16

Scans by ARTEK MEDIA =>
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( Start )
‘ 1. Set The Manual Fre-

REF ~25.0 dia HRNUAL 10 000 sgg.;; 82 quency To 15MHz.

$D 4BSBIV  RANGE ~2%.0 dEs  ~24.7 dBa
$ 1. Place The A16 Board
On A PC Extender. 2. Ground A16 TP1.
INSTR. TEST BODE 03 2. Enter: .
Recall 603 Check of the amplitude

Instrument Preset offset circuitry R21, U7.

Manual Freq. 10MHz
Range And

Ref. Level -25dBm
(Auto Range Off)
See Figure 11-A-6-1.

|
|
%
|
|

Is The
MANUAL Amplitude
Reading -124.9dBm
To -125.0dBm?

Go To The Amplitude Off-
| set Troubleshooting Tree.

AN 40 D09 00D.0
g8 ne T P00

Figure 11-A-6-1. Normal Display - Test Mode 03 Integrated

Is
+15V+0.5Vdc
At TP4 And
-15V+0.5Vdc
At TP5?

NO

Go to the A16 Power Sup- I
1 ply Troubleshooting Tree. Checks Indicate That The

A16 Board Is Operating
Properly. Remove Ground
From A16TP1; Recheck
symptoms; Return To
Preliminary Trouble-
shooting Procedure.

Is The
MANUAL Amplitude
Reading -25dBm
(+0.2, -0.6dB)?

NO [ Go To The A16 Main
b Signal Path Trouble-

\ shooting Tree.

Note A-6-1.

If the marker amplitude is
out of the stated
tolerences by =0.5dB

.
e S - | _
. . ) Start_The Sweep check A15TP3. If TP3 =
Figure 11-A-6-2. Integrated, Moderately Integrated And Heavily Integrated Display Pressing:  cont S g on the
@ A16 board. If TP3 is
marginally out of these
(Leave The Marker tolerences there may be
10MHz.) an adjustment problem.
_ij_fws oTP3 oS
ol (OJF .
{ 2 faxo |
HiH e P4 e
4 iy 4 801! Is The
¢ TTT ‘fgIII ?_IIT MARKER Amplitude Go To the A16 Sample

Reading -25dBm b And Hold Troubleshooting

—_— 55—
_3_
—R28— e

(+0.2, -0.6dB)? Tree.

1§ LULlg) !

397 erzzzdens

I rhrre Tl

|

‘%3 @ |

g 1] N

ZEQS . .3 S 7

TETsH ol

| g5 |

~ x 5

T ‘I’ ® RN Does The YE

e ¥ [ $78 Graphic Presentation S| Go To The A16 Peak
8. Je2 > . Appear Heavily Integrated } Detector Troubleshooting
o | o «
O1S P i As Shown In Tree.

H Figure 11-A-6-2?

[oooogooooooo0nn]

A16
03585-66516

85-TSA6-1

Analog-To-Digital Converter (A16) Troubleshooting Tree
11-137/11-138
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Is
Waveform

YES

Is
The ac
Component At

At
u3(1)?

Note A-6-2.

This check and those
following on the ‘‘no’’
path check the (L)IADC
line which .is essential to
NO instrument operation.

Is

Is
Waveform Waveform Q
A

t
u3(7)?

At
TP7?

| Probable Defect U5 (Or
U3 Loading U5).

Probable Defect U3
(Possibly Q2).

Is NO

Waveform

| Probable Defect U9 (Or
U8 Loading U9).

1. Remove The A16
Board; Leave The Ex-
tender In The A16 Slot.

2. Clear A.

3. Jumper Between
. Pins A2 And B2 Of The
A16 Extender.

Is
The MANUAL
Amplitude Reading
-22.7dBm?

Trouble On 1/0 Board
} (A45, Service Group
11-C-3-1).

Probable Defect A16, U9
Or U8 (Try U9 First).

Probable Defect U5 (Or
[ U9C Loading U5).

Remove The A16 Board;
Leave The Extender In The
A16 Slot.

Is
Waveform
At Pin
A2 Of The
Extender?

Probable Defect A16
UsC.

Note A-6-3.

Peak Detector Check.

Apparent Trouble On A34
P Board (Service Group

Note A-6-4.

Sample and Hold check.

[

L

TP3 <0.05Vp-p?

Is
+9.66V To

| Probable Defect: Q2, C5
Leaky Or U4 Loading C5.

+9.73Vdc At
TP3?

Is
+4.96V To

+5.02Vdc At
TP1?

NOTE
A Marginal Reading At

TP3 May Indicate That
R19 Is Misadjusted.

Is
The dc Voltage
At U2(6) The Same
As TP1 £10mV?

Jumper Between Top Of
R14 (20k) And Bottom Of
C5.

Is
The Voltage
At TP3 = 1.9 Times
The Voltage At
u2(6)?

Is
+4.96V To
+5.02Vdc At
Pin A9?

Probable

Defect

(Possibly C1).

U1

1. Lift One End Of R5.
2. Jumper Across CR1.

Probable Defect U4.

Probable Defect Q2.
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?r?;geAg;séks cover the Connect A_1kQ Resistor
: N Between TP4 (+ 15V)
ftljltlt SF‘;?!; ga;]n agjustmen'; and The Cathode (Top) Of
Is : (U4, ), the bottom o CRA4.
The ac NO scale zero adj. (U7,R21)
Component At | Probable Defect: Q2, C5 and the A/D conversion

(U6,8). The ten output
lines from the ADC are
checked by checking all
circuitry prior to U6(16),
then removing the A16

TP3 <0.05Vp-p? Leaky Or U4 Loading C5.

Is

YES

Is

P T
board and verifying data Am&ﬁmggg:d'}n .+ 5Vdc(Nominal) X
integrity from the outputs "22 7dBm? D At U7(7)?

on. If these conditions
check OK, U6 or U8 are
YES causing the problem.

Is

+9.66V To
+9.73vdc At YES NG 1. Disconnect The 1k
TP3? Resistor.
1. Disconnect The
Resistor From TP4. Probab BgérdR'eT_:\;?/e T-?-ﬁe AE1x6:
robable Defect U7, CR4, ,
2. Connect The 1k | CR5 (Possibly U8 Loading tender In the A16 Slot.
Resistor Between TP5 u7)
- (-15V) And The Cathode : 3. Enter:
| | Trouble Or Misadjustment (Top) Of CR4.
+492V To +49%V To gn :15 Board Or NO
: : | Preceding RF/IF Stages. l ]
+ 5.(_?_2Vgic At + 5.92Vd<7: At Return To Preliminary S
P17 Pin A9? Troubleshooting Pro-
cedure.
Is Is 4. Jumper Between
Thg MANUAL OV.To Pins A2 And B2 Of The 1. Activate OFFSET
| Amplitude Reading +0.6Vdc At A16 Extender. and Press ENTER OFF-
Probable Defect U1 -125dBm? u7(7)? YES . SET.
(Possibly C1). 2. Individually Ground
Each Of The Following
Pins On The A16 Extender
| And Observe The OFS
NOTE Is MANUAL Reading:
; - ) The MANUAL YES
A Marginal Reading At Probable Defect U6. Amplitude Reading } .Ground Correct
TP3 May Indicate That . -22.7dBm? Pin Reading(dB)
R19 Is Misadjusted.
. A3 - 0.4
A4 - 0.1
A5 - 3.2
A6 -12.8
is $ - A7 -51.2
Is Trouble On /O Board B3 -~ 0.8
A do Voltage 1. Lift One End Of RS. vottage A u1(6) Y N0 | Probable Defect U1 (or (A45, Service Group Be 92
ASTPT 41 0mu 2. Jumper Across CR1. Equal To TP o, Jsing Loaded By U3B 11-C-3:1). B6 - 6.4
+ mV/? ' B7 -25.6
YES
Jumper Between Top Of Probable Defect CR2, U2. -
. Apparent Trouble On /0
. 2%4 (20k) And Bottom Of Readings Correct? } Board (A45, Service
: Group 11-C-3-1).
Is V N
The Voltage NO Probable Defect U8.
At TP3 = 1.9 Times }  Probable Defect U4.

The Voltage At
u2(6)?

85-TSA6-2

Probable Defect Q2.

A16 Main Signal Path Troubleshooting Tree
11-139/11-140
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£
Figure 11-A-6-3. Heavily Integrated Display
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0.5Vv/DIV

Note A-6-6.

Peak Detector Check.

( Start )

Enter:
ENTRY

Is
The ac

Component At
TP3 <0.05Vp-p?

YES

Connect A 20k Resistor
Across Cb.

NO

Probable Defect Q2, C5
[ Leaky Or U4 Loading C5.

Note:

The Sample and Hold cir-
cuit is controlled by the
(L)IADC line.

Is

Waveform
At

u3(1)?

Is
Waveform

At
u3(7)?

YES

1. Disconnect The
Resistor From Across C5.
2. Connect A 1kQ
Resistor Between
TP4(15V) And The Bot-
tom Of R13(5.1k).

3. Start The Sweep By
Pressing CONT

Does
The CRT
Trace Appear As
Shown In
Figure 11-A-6-3?

YES

Probable Defect U3B.

Probable Defect Q2.

Probable Defect U3A Or
Q2.

NO

| Press The MANUAL Entry |
Key.

YES

Probable Defect Q1, CR2.
(Possibly Leakage Path
Across C3.)

NO

Probable Defect U5.

Probable Defect U3

[ (Possibly Q1).

85-TSA6-3

A16 Sample and Hold Troubleshooting Tree

11-141/11-142
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BEF ~25.0
10 BRIV

48 HARKER 18 000 0000 Hz
4.8 dia

5
RARGE ~28.0 4B ~&

INBTR. TEST WODE 03
!
b

. SPAN 40 00D 000.0 H
30 Hr 81 .2 KL

Figure 11--6-4. Display With Peak Detector Disabled

3888-R-18

< Start )

Jumper Between TP5
(-15V) And Bottom Of
R13 (5.61k).

The CRT Trace
Appear As Shown In
Figure 11-A-6-4?

Probable Defect U3B Or
CR3.

Is
= +10.5Vdc
At
u3(13)?

NO

] Probable Defect U3.

Probable Defect Q1.

85-TSA6-4

A16 Peak Detector Troubleshooting Tree
11-143/11-144
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Is
The ac
Component At

Is NO
OVdc +£0.03V
At
Can You
Adjust R21 So NO
That The MANUAL

Amplitude Reading
Alternates Between
-124.9 And
-125.0 dBm?

YES

No Apparent Problem On
A16 Board. Remove
Ground From TP1.
Recheck Symptoms;
Return To Preliminary
Troubleshooting Pro-
cedure.

b

1. Adjust R21 For
OVdc+0.02V At U7(3).

2. Connect A 1kQ
Resistor Between TP5
(-15V) And The Cathode
(Top) Of CR4.

Is
The MANUAL
Amplitude Reading
-125.0dBm?

Is
OV To +0.6Vdc
At
u7z(7)?

NO

Probable Defect U7.

TP3<0.05Vp-p?

YES

Is
0Vdc0.01V
At
u2(6)?

YES

Ground The Top Of
R16(5.1k).

YES

Probable Defect U6.

YES

Probable Defect US8.

Is
OVdc + 5mV

Probable Defect Q2.

NO

NO

Probable Defect Q2, C5
b Leaky Or U4 Loading C5.

Is
=~-0.2Vdc
At
U1(6)?

YES

Probable Defect U2.

3 Probable Defect U4.

NO
| Probable Defect U1 Or
CR1, CR2.
85~TSA6-5

A16 Amplitude Offset Troubleshooting Tree
11-145/11-146
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Is
The Voltage

YES

—R33—

-c2a-
-CI6-

—R22—

®

R32—
-C23-

—CRS— —
—R23—
—Cc6—

—CR4—
-cli-

—R26—
—R25—  -air- "

-C8--

| Probable Defect U11
(+15V) Or U12(-15V).

Of TP4 Or TP5
Too High?

1. For + 15V Problems:
Tape A16 Pins A14
And B14.

2. For -15V Problems:

Tape A16 Pins A11
And B11.

us (The Pins To Be Taped
Feed +15Vdc From The
A16 On-Board Regulators
To The A17-A19 and

—CR7—
—C26—

“R2a—

-Clg-

-

2
Cl5——

U9 us

—CR6—
—Cl4 —

A14, A15 Boards.)
. Is Probable Defect:

+15V+0.5Vdc Ut1(+15V) Or U12

oTP7

3585-R-15

At TP4 And (-15Vv) Or U11 Or U12
-15V+0.5Vdc Output Being Loaded
At Down By Defective Cir-
TP5? cuitry On A16 Board.
Loading Problems Can Be
Isolated By Lifting One
End Of R26-R28 (+ 15V)
Or R29-R33(-15V). Also
Check For Short Across
C14, CR6 Or C25, CR7.
(See Schematic No. A-6.)

poooooooooooooon]

A16
03585-66516

Regulated £15V Supply
Is Being Loaded Down By
Defective Circuitry On

The A17-19 and A14,
A15 Boards:

1. Remove Tape From
A16 Pins.

2. While Measuring The
Voltage At A16TP4
(+15V) Or TP5(-15V), In-
dividually Remove The
A17-A19 and A14, A15
Boards To Determine
Which Board Is Defective.

3. Isolate Trouble On
Defective Board Using
Schematic.

85-TSA6-6

A16 Power Supply Troubleshooting Tree
11-147/11-148



SERVICE GROUP B

LOCAL OSCILLATOR

Board Number's A21-34
INDEX:

Title Service Group No. Page No.

Main Local Oscillator Troubleshooting Tree............
LO Troubleshooting Table...................ooviint.
Reference Section (A21,81) Troubleshooting............
Sum Loop (A22,24,25,27,28) Troubleshooting. ..........
Step Synthesizer (A23,26) Troubleshooting..............
Fractional N Synthesizer (A31-33) Troubleshooting. .. ...
LO Control (A34) Troubleshooting....................

EQUIPMENT REQUIRED:

w @

o wwE
WD B W N =

11-151/11-152
11-149/11-150
11-153/11-154
11-161/11-162
11-173/11-174
11-183/11-184
11-209

Instrument Required Characteristics Recommended Model No.
Digital Voltmeter 4 digits, dc Accuracy +0.05% =+ 3 digits | -hp- Model 3466A
Ocilloscope (100MHz) Bandwidth dc¢ to 100MHz Sensitivity
0.05V/Div -hp- Model 1740A
DC Power Supply Regulated, Variable +5V voltage/current
monitor -hp- Model 6216A
Frequency Synthesizer Range 200Hz to 80MHz, Amplitude

Accuracy +0.2dB(509Q)
Digital Signature Analyzer | N.A.

Divider Probe 1:1, <40pf

Divider Probe 10:1, IMQ, =<12pf

Frequency Counter Range 1kHz to 150MHz, External Ref.
Input

Table 11-B-1. LO Troubleshooting Table.

-hp- Model 3335A
-hp- Model 5004A
-hp- Model 10007B
-hp- Model 10041 A

-hp- Model 5382A

Set-up Conditions:

Continuous Sweep
Step and Ref LED off

Good = blinking; Bad = off or on

Res BW = 3KHz|Res BW = 10KH: Problem Areas

FRN SUM FRN (Check Boards In Order Shown)
Good Good Bad A31, 27, 24, (A32 bias)
Good Bad Good A24, 25,27,28,(A23,26,31)
Good Bad Bad A27, 24, 22, (A31)

Bad Good Good A31, (A32 S/H)

Bad Good Bad A31, 33, 32, 34, A21, (A27)
Bad Bad Good A31, (A32 S/H)

Bad Bad Bad A31, 33, 32, 34, A21, (A27)

Scans by ARTEK MEDIA =>

11-149/11-150



( Start >

1. Connect the 3585A 10MHz
Ref. Output to the Counter’s Ref. In-
put.

2. Set the Counter’s Ref. switch
to Ext.

3. Set the Oscilloscope controls
for:

Horizontal 10usec/DIV

Vertical 1V/DIV(dc coupled)

4. Insure that the instrument has
been on 20 minutes before begin-
ning these tests.

Using The
BNC-To-Sealectro
Adapter Cable, Check The

1. Connect The
Counter To A23J2.

2. Reconnect The Pro-
per Cable To A31J4.

3. Enter:
Manual ) 2MHz

Does the
Counter Read
100MHz + 10Hz?

YES

1. Enter:

Res BW 10KHz
Manual OHz
2. Connect The

Counter to A25J2.

3. Reconnect The Pro-
per Cable To A23J2.

Go To The Step Syn-
thesizer (A23,26)
Troubleshooting Tree.

Enter:
Manual 15MHz

Following Frequencies With
The Counter:

A21J2 = 90MHz+ 10Hz

Go To The Reference Sec-
tion (A21,81) Trouble-
shooting Tree.

A21J6 1OMHz+ 2Hz
A21J9 = 100KHz+ 2Hz

o

Touch
The Tip Of A

Scope Probe To A21J8.
= 1V Pulses (Referenced
To Ground) Occuring

At A 10usec

Go To The Reference Sec-

| tion (A21,81) Trouble-

shooting Tree.

Rate?

1. Enter:

Recall 601

Instrument Preset
Manual OHz
Res BW 3KHz

2. Connect The
Counter To A31J4.

Does The
Counter Read
2.35MHz + 2Hz?

Go To The Fraction N Syn-
thesizer (A31-33)
Troubleshooting Tree.

Does The
Counter Read
113MHz + 10Hz?

Does The
Counter Read
2.35MHz + 2Hz?

NO

NO -

Go To The Step Syn-
thesizer (A23,26)
Troubleshooting Treee.

1. Disconnect A28J1.

2. Reconnect The Pro-
per Cable To A25J2.

3. Connect The
Counter To A24J4.

4. Enter:

Res. BW 3KHz

103MHz |
+4MHz On The
Counter?

NO Probable [
A28U3C.

Reconnect The !Proper

Cabile To A28J1.

Does The
Counter Read
100.35MHz

+ 100Hz?;

NO Probable [

A27U3.

1. Enter:
Cont. Sweep

2. Disconnect The
Counter.

3. Reconnect The Pro-
per Cable To A24J4.

Are Any
Of The Four
LED’s On The A34
Board Blinking?

Go To Th
(A34) Trc
| Tree.

Go To The LO
Troubleshooting Table,

Table 8-B-1.




|
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To The Reference Sec-
- (A21,81) Trouble-
oting Tree.

[0 The Reference Sec-
(A21,81) Trouble-
oting Tree. _

‘0 The Fraction N Syn-
sizer (A31-33)
ibleshooting Tree.

. 1. Connect The
Counter To A23J2.

2. Reconnect The Pro-
per Cable To A31J4.

3. Enter:
Manual X 2MHz

Does the
Counter Read

1. Enter:

Res BW 10KHz
Manual OHz
2. Connect The

Counter to A25J2.
3. Reconnect e Pro-

100MHz + 10Hz?

YES

Enter:
Manual 15MHz

Does The
Counter Read

NO

Go To The Step Syn-
thesizer (A23,26)
Troubleshooting Tree.

per Cable To A23)2.

Does Th
s The NO

1. Reconnect The Pro-
per Cable To A25J2.

2. Enter:
Res. BW 3KHz

3. Connect The
Counter To A24J4.

Counter Redd
2.35MHz + z?

113MHz + 10Hz?

YES

Go To The Step Syn-
thesizer (A23,26)
Troubleshooting Treee.

1. Disconnect A28J1.

2. Reconnect The Pro-
per Cable To A25J2.

3. Connect The
Counter To A24J4.

4. Enter:

Res. BW 3KHz

100.35MHz
+ 100Hz?

-cuitry; A27Q-Q11U2.

Probable Defect A22 Or
A24Q2, A31 + 4 Cir-

1. Disconnect A24J2.

2. Move The Cable
Connected To A24J3.

3. Enter:
Res BW 10KHz

103MHz
+4MHz On The
Counter?

Probable Defect A27 Or
A28U3C.

Reconnect The Proper
Cable To A28J1.

100.35MHz
+100Hz?

Probable Defect A25 + 4
Circuitry, A28U3C Or
A27Q7-9.

Probable Defect A24.

Does The
Counter Read
100.35MHz

+ 100Hz?

Probable Defect A28 Or
A27U3.

1. Enter:
Cont. Sweep

2. Disconnect The
Counter.

3. Reconnect The Pro-
per Cable To A24J4.

Are Any

Of The Four
LED’s On The A34
Board Blinking?

Go To The LO Control
(A34) Troubleshooting
Tree.

Go To The LO
Troubleshooting Table,
Table 8-B-1.

85-788-1

Main Local Oscillator Troubleshooting Tree

11-151/11-152



SERVICE GROUP B-1
REFERENCE SECTION

Board No. A21,81
Part Number 03585-66521; 03585-66581

INDEX:

Title Page No.
Reference Section (A21,A81) Troubleshooting Tree..................coovieinn. 11-155/11-156
A81 Oven Reference Troubleshooting Tree. ..o, 11-159/11-160

ADJUSTMENTS:

Component | Adjusted Parameter Paragraph Lecation
A21R125 90HMz Center Frequency 5-7
A81R9 Oven Output Shut-off Control 5-8
A81U1 Course Oven Frequency 5-9
AS81R2 Fine Oven Frequency 5-9

TROUBLESHOOTING NOTES:

None

11-153/11-154
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( Start )

1. Disconnect All
Cables From A21.

2. Place The A21
Board On A PC Extender.

3. Using The BNC-To-
Sealectro Adapter Cable,
Connect A 10MHz,
+4dBm Signal From The
Synthesizer To A21J7.

4. Connect A 1:1
Scope Probe To The
Counter. Use The Counter
For The Frequency
Measurements.

5. Connect The Syn-
thesizer Ref. Output To
The Counter’s Ref. Input
And Set The Reference
Switch for Ext.

5Vdc £ 0.3V
At TP23,25
-18Vdc + 0.5V
At TP22?

Probable Defect Is A
| Shorted Capacitor C1,36,
62.

HdTE
All Frequency Measure-

ments Will Be <+ 10Hz
Unless Otherwise Noted.

Remove The Rear Panel
Jumper Connecting OVEN
REF OUT and EXT REF.

10MHz Has NO
At The Rear The |
Panel OVEN OUTPUT Beon Ono Wait 20 minutes.
Connector 20 Minutes?
(=2.4Vp-p)? ’

YES

Go To The A81 Oven
Reference Trouble-
shooting Tree.

10MHz
+ 3D0Hz
At TP18

|
-3V t¢ -8Vdc
At TP1?

90MHz + 2KHz
At|TP7?

10MHE + 300Hz
AtTP8?

YES

= 0Vdc
At TP19?

Can
R1Ygg ggll-ﬁt‘tat NO | Probable Defect U24 Or
TP1 = -6Vdc? ai1e.

Probable Defect CR7-10.

90MHz + 2KHz
At TP2?

Check The Base-To-
Emitter Voltage Drops Of
Q1,2. If The Voltage
Drops Of These Devices
Check OK, The Probable
Defect Is CR2.

30MHz + 1KHz
At U6(15)?

Probable Defect U7.

10MHz + 300Hz
At U8(3)?

Probable|Defect Q15.

Probable Defect U14.

1-
t

Return To The Start Of
This Troubleshooting
Tree.

NO
90MHz + 2KHz
At U5(5)?

Probable Defect U1.

Probable Defect U5.

Probable Defect U6.

Probable Defect US.

85A-TSB1-1

Reference Section (A21,A81) Troubleshooting Tree
11-155/11-156
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NOTE

s entered this tree
ise the REF LED on
\34 board was on,
Probable Defect is
f TP21 is >0.8Vdc.
TP21 measures
Vdc and the REF
s still on, the Pro-
Defect is A34U12.

A

1. Set The Synthesizer

For 10.0001MHz.

10.0001MHz
At

TP8?

YES

NO

1. Set The Synthesizer

For TOMHz.

90MHz

TP5?

YES

90MHz

TP6?

YES

90MHz

t
TP4?

YES

NO

NO

NO

The A21 board does not
appear to be frequency
locking to the external

signal.

Change The Syn-

thesizer Frequency To
10MHz.

90MHz NO

At
U2

Probable Defect U1.

YES

Probable Defect U3. J

90MHz NO
At
u1(3y

Probable Defect U1.

YES

Probable Defect U4.

90MHz YES
At

TP3?

NO

Waveform
orm Yy
TP18?

NO

YES

~0Vdc ND
At
TP20?

YES

=~0Vdc NO
At
TP19?

YES

Check CR7-10.

Probable Defect U24.

Probable Defect u24,
CR6,C61.

Waveform
H4RO¢
u23(6,7)?

Probable Defect U23,
CR11,12.

90MHz YES
At
u2(2,3p

Probable Defect Q3,4 oj
T1.

NO

Probable Defect U1. J

Probable Defect U2. l

Probable Defect Q1 3,14.J

Probable Defect CR7-10
Or C58

10MHz NO 10MHz YES 10MHz YES | ;
At At At | Probable De
TP9? TP10? U10(2,3)? _TZ—__
YES NO NO
Probable Defect U9. Probable Defect U10.
NO 10MHz
10MHz At YES | Probable Defect Q7.8 or
107 U11(14,15)7 T3.
YES NO
Probable Defect U11.
10MHz NO 10MHz YES
At At Probable Defect U12.
TP11? TP12?
YES NO
Probable Defect U9.
10MHz NO
At Probable Defect U13.
TP12?
YES
100KHz NO
At -
TP15?
YES
100KHz YES
At YES Probable
U15(8,9)? I

NG

NO

Probable Defect U15.

Probable Defect U18.

10MHz
At
us(15)?

The A21 board appears to
be operating correctly.
Remove it from the PC ex-
tender and reconnect its
cables. If the problem per-
sists, a possible defect is
the connecting cable or
the ac coupling capacitor
at some of the outputs.

Probable Defect U8.

Probable Defect Q11,12.
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| Probable Defect CR7-10

Or C58.

Probable Defect U24.

Probable Defect U24,
CR6,C61.

robable Defect Q13,14.

10MHz
At
TP9?

YES

10MHz
At
TP10?

YES

10MHz
At
TP11?

YES

10MHz
At
TP12?

YES
100KHz
At
TP15?

YES

Waveform ﬁ
At
TP14?

YES

10MHz
At
TP16?

YES

5MHz
At
U15(6)?

NO

10MHz
At
u18(3)?

YES

10MHz
At
u18(6)?

YES

Probable Defect U15.

NO 10MH;
10MHz YES At YES [ probable Defect 05,6 or
TP10? § U10(2,3)?
NO NO
Probable Defect U9. Probable Defect U10.
NO 10MHz YE
At S Probable Defect Q7,8 or
U11(14,18)? T3.
NO
Probable Defect U11.
NO 10MH:z YES
At Probable Defect U12.
TP12?
NO
Probable Defect U9. I
NO
Probable Defect U13. I
NO
NO 100KHz YES Wavef er YES
At avelo Probable Defect Q17.
U15(8,9)? At
I u18(8)?
NO NO

Probable Defect U15.

Probable Defect U18.

10MHz
At
us(15)?

The A21 board appears to
be operating correctly.
Remove it from the PC ex-
tender and. reconnect its
cables. If the problem per-
sists, a possible defect is
the connecting cable or
the ac coupling capacitor
at some of the outputs.

Probable Defect US.

Probable Defect Q11,12.

YES

NO

NO

100KHz NO
At
ui7(8)?

YES

500KHz
At
(R4 RIH

YES

Probable Defect U18.

Probable Defect U17.

10MHz NG
At
U14(14,15)?

YES

Probable Defect Q9,10.

Probable Defect U18.

NO

- Probable Defect U14.

85A-TSB-1-1

Probable Defect U16.

Reference Section (A21,A81) Troubleshooting Tree

11-157/11-158
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( START )

1. To access the Oven Reference board,
remove the top trim strip from the instrument’s
front frame.

2. Remove the screws at the left and right cor-
ners and the one above the CONT key on the top
of the front frame.

3. The top edge of the front panel will now
come out toward you with a moderate applica-
tion of pressure to the back of the front panel.

4. Disconnect the cable from the front panel
so that it may be laid aside.

5. The AB1 board is now exposed for
Troubleshooting.

Cl

—R|— —LI—
L

:EIS—@ SR e

—— R ——

@ @
1
f

@y e Top OF Adj AB1R9 F
, op just or
—l2— 1.8Vdc+0.5V R11>0.04V NO >0.04V  Difference
“RiZ - At Theof Greater Than The (R11>R8) And Return To
‘ Emitter Top Of Start.
Qi1? o

A8
03585-66581

Probable Defect U2.

10MHz, =2.6Vp-p © =2.2Vpp NO
Signal At The At The Base Probable Defect U1.
Emitter Of of Q1?7

Q1?

Probable Defect Q1.

NO Probable Defect Is in The
10MHz, =2.6Vp-p | Output Filter, C2,3,4 or
L2:

Signal At C5?

Probable Defect Is The

Cable Connecting The 85A-TSB1-2
A81 Board To The Rear :
Panel.

A81 Oven Reference Troubleshooting Tree
11-159/11-160



SERVICE GROUP B-2
SUM LOOP

Board Numbers A22,24,25,27,28
Part Numbers 03585-66522,-66524,-66525,-66527,-66528

INDEX:

Title Page No.
Sum Loop Troubleshooting Tree...........cooiiiiiiniiii i, 11-163/11-164
A22 First LO VTO Troubleshooting Tree..........coviiniiiiiininiiin., 11-165/11-166
A25 Sum Loop Mixer Troubleshooting Tree.................coviiiiiiiin... 11-169/11-170
A27 First Lo VTO Control Troubleshooting Tree. .. ..........ooviiiinnnn.. 11-171/11-172
A28 Sum Loop Phase Detector Troubleshooting Tree.......................... 11-167/11-168

ADJUSTMENTS:

Component I Adjusted Parameter I Paragraph Location
A22L1 VTO Frequency 5-15
A27R2 Sum Loop Initial Point 5-15
A27R11 Slope 5-15

TROUBLESHOOTING NOTES:

1. When troubleshooting the A22 board it is very important to use the 20:1 resistive divider probe.
This probe has very low capacitance and a minimal effect on this sensitive oscillator circuit.

2. Use care when probing the A22 board. The capacitance added by your fingers touching the
board can inhibit oscillator operation.

3. In most cases, the amplitude will be correct if the frequency is correct; therefore, it is only
necessary to check the frequency.

11-161/11-162

Scans by ARTEK MEDIA =>



!

| N —)

£2-8-S8SE

I—8I
-€I0- _gayg—
g @@ =
.|v._l —g2y— —
—6N — —EdT,  —led— ...._
' —lig— —e— - 0I0- —224 — 2dle =
—60 - —gey— —Ord— -210- —024— (=}
1
-020- &, T —e1—  -g20- =
£ S E SRS S =
[=lx@esEmeityy, [ == =
- [
PR TARE T 7ol o0 —re—
-610- _ —osy— |- go- 520~ T ¢! =
—21— .. —
- €0- —_ [—3
o S
T o o —a= 1 =
" m.lx_ssl:z| e — —Ju— =
—pa— P90 6~ _.I
22-8-$8S¢€
] 1
—o— 3 —ei— S—02¥— —22¥—
ﬂ —i—1 —el— 7 —y— —E€1— _

Q -924— @ wa_l @ —bey IIMNN_I_

|
—=0I1— o [+
—i = kY 0 |_xo| " ° 0
v ol

@)

o §
| s
_ —
_ 3 —
~ @® 0 -py— —ld— me“ O= —
- .__u__ —2wu—© |omm| lo_mmq vx =
‘ lv_ml. —cy — i
-0bd— po— 8 =
' —
—624— -Gio- l_nzl lnnxl — 11—
—0g4— Immml ven | | =
—1— | — _ T (]
. 2'04]! 8o~ _‘Iwmzl seu— © LW_ =1
s ST,
? U 1 V o =
' -§0— & —
—Gy — ! —=
_ Sy— & —
n—;ﬁumwlmw ? =
#2-8-S8SE
S B—m—8 & -§ed- _
v _ Q9 —81— — b2y —
= 142 —6bH— le =
2o~ | o\ —geu—-s
| w@ @ —z2u— _ =
o « : 1] a0 - =]
p Iy %%_%o ) M_Ivnxll —
| 29 MaRL._/nr «? oR
@ -3 n-R_n 58111 |2lg e ] (=]
) I I reEQ e || =
N R R 3 12 .
S RN8 3 GQ | © |
PF & @ 1°¥ 18 P~ —
|1 §8) e | 2K =
Y @] 8% =
-610- 1B 3
o -020- 4 =
I <
S B gt Y _ =
..w_ mnlmvnml 2 m _ I (=]
= - - 4l 9 [
S R = o
CEeo-e 13 =
; _||

A25
03585-66525

A24
03585-66524

A22
03585-66522

02-8-000¢

— ON— en—

—l¥— |In_0(0|l|_ ”n““
& —pi — &  QFR
ge @In__HI{ i+

OF: Tl Y

12-8-68S€

()

= —v0—
[ —GR— —8Iy—

HQ 0 —N— —62y—
poy— Iw_mmou@ 3) =8R=

—6)—

- 3 H— 1
- —2io—Steus —igi—g @
@ @lﬂ«mm«&. —zy— —ofi= Zoe—o

€7

%.._.,lvmln @ —m— L2
2 —10—
Fj—su— @ —EM— —igy— —Ogd—
N 90
%@ v —ei—

m__vlwml

-2n-

— 10—
o - 90
—0—=

"
a
(=4

o
'L'I’—C
=
"]
& |
] ooooooanoooooon [

ggooaoag

A28
03585-66528

A27
03585-66527

Scans by ARTEK MEDIA =>



Scans by => ARTEK MEDIA © 2003-2005

Y
—CI-3 rolS S _cgT
N (@ =
2 & 9_ co-z &
Ll —cs— | [ ) )
é__.',;lgal, . ( stn >
I & =SR2 ~
TTT'IT Veres 111 4125, , v
T —=C32— B4 |50 )
-G2- -cle- &5 ) NO
- WA %1y 98MHz .
'°3°‘é% e — e, 1. Connect The 3585 At | Probable Defect A23Q6,
1 1l 8 & B o &g 10MHz Ref. Output To A23J27 7
z ° 2 5 g 119 The Counter’s Ext. In. Set ' :
] @ 1 ' o The Reference Switch On
YRR I The Counter To “EXT"’.
Sg & | | & N 2. Connect The
Tl S8 g el @ Counter’s Input To
) ® | ¢ | 118 A25J2 Using The BNC-
d | S To-Sealectro Cable. YES
T ‘c"‘.El | | I.h T"_ - 3. Enter: 100.35MHz Go To The A25 Sum Loop
“RS-TTg 32 88 "R At } Mixer Troubleshooting 2msec/DIV
o< ofF n Recall 601 A24J2? Tree.
| | | I h Instrument Preset
5 Manual Freq. OHz
§ Save 5
A25 1. Place The A22
03585-66525 . Board On A PC Extender.
2.35MH NO 2. Using A Short Clip
At ‘ I' Lead, Short A22 TP2 To
A25J27? Ground.

1. Connect A 2.9999
MHz, +4dBm Signal To

1L —-—

110MHz + 3MHz
At A24J2?

110MHz + 3MHz

110MHz + 3MHz 110MHz + 3MH

A28.J1. At A24J3? At A22J2? At A22J1?
. . P2 2. Enter:
o h< Manual Freq. 650KHz
? Res. BW 3KHz
'[ 3. Set The Oscilloscope $ ' 3
« Controls For: Frobable Defect A24Q8, Probable Defect A24Q2. Probable De
e | Horizontal ~ 2mS/Div : A22Q10, I.
—l:e— I Vertical 0.5V/Div
o— ;,';"— 4. Disconnect A27J1.
! ° ‘
L oRe=2 L1 5. Touch The Tip Of
@ Tx? 8 The Scope Probe To ~-0V At ~0.7V ~-14V
IS —Re— 1o _ci_ ! NOTE A27J1. 110MHz + 3MHz Collector Of At Base Of At A24
— co— &% At A24J3? A24Q17? A24Q1? Pin B14?

ll ! (1111 By varying the syn-
58 ﬁ thesizer’s Yrequency by
uE’ several hundred Hz, you
| e should be able to obtain
TPS the waveforms that you

YES

Go To The A28 Sum Loop

Waveform

Waveform

[ ] | I
| are asked to check. At } Phase Detector Trouble- » - ’ ¥ s
shooting Tree. Go To The A27 First LO Probable Defect A24Q3, P Probable Defect AZ

5 ' L | g 5 A27J1? ooting Tree VTO  Control  Trouble- 04.G10. robable Defect A24Q1. CR1. C30.
P | S 38 | shooting.
| e | 3 | g YES

I - g
' L Go To The A27 First LO Go To The A27 First LO
0oo0o0000 VTO Control Trouble- VTO Control Trouble-
shooting. shooting.

8

56528



1 Start )

1. Connect The 3585
)MHz Ref. Output To
e Counter’s Ext. In. Set
e Reference Switch On
e Counter To ""EXT"".

2. Connect The
yunter’'s Input To
5J2 Using The BNC-
Sealectro Cable.

3. Enter:

Recall 601
Instrument Preset
Manual Freq. OHz
Save 5

2.35MHz

NGO

Scans by => ARTEK MEDIA © 2003-2005

A23J2?

100.35MHz
At
A24J27?

} Probable Defect A23Q6,
7. i

YES

Go To The A25 Sum Loop
! Mixer Troubleshooting

A25J2?

YES

. Connect A 2.9999
Hz, +4dBm Signal To
28-J1.

. Enter:
Manual Freq. 650KHz
Res. BW 3KHz

). Set The Oscilloscope
ntrols For:

lorizontal 2mS/Div
/ertical 0.5V/Div

. Disconnect A27J1.

. Touch The Tip Of

e Scope Probe To
27J1.

A27J17?

Waveform

1. Place The A22
Board On A PC Extender.

2. Using A Short Clip
Lead, Short A22 TP2 To
Ground.

Go To The A28 Sum Loop
t Phase Detector Trouble-
shooting Tree.

110MHz + 3MHz
At A24J2?

110MHz = 3MHz
At A24J3?

YES

110MHz = 3MHz
At A24J3?

110MHz + 3MHz
At A22J2?

2msec/DIV

110MHz + 3MHz
At A22J1?

NO

Probable De;ect A24Q8,
9.

Probable Defect A24Q2.

Probable Defect

A22Q10, I.

=-0V At
Collector Of
A24Q1?

=0.7V
At Base Of
A24Q1?

=-14V
At A24
Pin B14?

0 To The A27 First LO
TO Control Trouble-
\ooting.

Go To The A27 First LO
VTO Control Trouble-
shooting.

Go To The A27 First LO
VTO Control Trouble-
shooting.

Probable Defect A24Q3,
Q4,Q10.

Probable Defect A24Q1.

Probable Defect A24Q1,
CR1, C30.

0.5V/DIV

O

1

Go To The A22 First LO
VTO Troubleshooting
Tree.

Place A28 Board On A PC
Extender.

A28B7?

0.2v/DIv

2msec/DIV

The HSLSCN line on the
A34 board appears to be
malfunctioning. Go to the
A34 Signature Analysis
Troubleshooting and
check A34 U1,2,5 for the
correct signatures (Ser-
vice Group B-5).

Probable Defect A28U3.

85A-TSB2-1

Sum Loop Troubleshooting Tree

11-163/11-164
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A22
03585-66522

( Start )

1. Place| The A22
Board On A HC Extender.

2. Discohnect The
Cable At A22-J3.

3. Using A Short Clip
Lead, Short TP2 To
Ground.

4. All dBm
Measurements Should Be
Made With A Spectrum
Analyzer And The 20:1,

1KQ Resistive Probe.

Is
The Frequency
At A22J1
> 130MHz?

-34dBm,
=110MHz At
The Base Of
Q5?

-21dBm

At The
Emitter Of
Q7?

| Probable Defect CR1,2.

-5.0Vdc + 0.3V
At A22TP1?

Oovdc
At The
Cathode Of
CR3?

YES

Probable Defect Q1,2 Or
Associated Circuitry.

-28dBm
At The
Collector Of
Q6?

Probable Defect Is
Q3,CR5 Or Associated
Varactor Bias Circuitry.

-32dBm
At The
Emitter Of
Q5?

Remove The Cables At
A22J1,J2.

Probable Defect Q7.

Probable Defect Q6.

-26dBm
At The
Collector Of
Q8?

-26dBm

At The
Collector Of
Q10?

YES

| Probable Defect Q8,9 Or
Output Filter.

NO
} Probable Defect Q10,11.

The A22 board appears to
be operating correctly.
Check the operation of
the A24 and A27 boards.

85A-TSB-2-2

If The Power Supply

| Voltage Is -15V At Pin

B15 The Probable Defect
Is CR1,2.

Probable Defect Q5.

A22 First LO VTO Troubleshooting Tree

11-165/11-166
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A28
03585-66528
1V/DIV
0.2usec/DIV
| 0.5V/DIV
0.2usec/DIV
1V/DIV

0.2usec/DIV

2msec/DIV

0.2usec/DIV

0.2usec/DIV

0.2Vv/DIV

0.2v/DIV

‘ Start >

1. Place the A28 board
on a PC extender.

2. Connect A31J4 to
A28J2 with an extender
cable.

3. Connect a
2.9999MHz, +4dBm

signal to A28J1.
4. Enter:
Manual 650KHz
Res BW 3KHz
Save 5

5. Set the oscilloscope
controls for:

Horizontal
Vertical

NOTE

By varying the syn-
thesizer’s frequency
several hundred Hz, you
should be able to obtain
the waveforms that you
are asked to check.

10Vdc+ 1V
At The Emitter
Of Q4?

-10Vdc+ 1V
At The Emitter
Of Q5?

Waveform
At The
Cathode Of
CR5?

N0 Iprobable Defect Q4 Or

CR3.

NO | Probable Defect Q5 Or

CR4.

Probable Defect U1.

| CR1,2,5,6 Or Low Pass
Filter.

Probable Defect Q6,7.

Waveform

Probable Def .
‘At The robable Defect Q3

Collector Of
Q2?

NO

Probable Defect Q1,2.

NO Go To The A31 Divide By ’
I Twenty Troubleshooting
Tree.

Probable Defect U2.

85A-TSB-2-3

A28 Sum Loop Phase Detector Troubleshooting Tree
11-167/11-168
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A25
03585-66525

( starT )

1. Disconnect A25J2.
2. Enter:

Recall 601
Instrument Preset
Manual 650KHz

3MHz,

~4Vp-p With YES

A25 Checks OK, Possible

7.5V Offset
At A35J27

3MHz
~500mVp-p

With 125mVgc Offset)
At A2 5TS3?

101MHz

A25TP1?

101MHz

(=-23dBm)
At

A25R10?

YES

“Probable De'fect A25Q1,
Possible Loading A25Q2,
Q3.

Loading A28.

| Probable Defect A25Q7,
Q8.

98MHz

A25TP2?

98MHz
(=-29dBm)
At

NO Probable Defect A25Q4
1 zossible Loading A25Q5,
6

A25R23?

Probable Defect A25U1.

Probable Defect A25Q5,
Qeé.

| Probable Defect A25Q2,
Q3.

85A-TSB2-4

A25 Sum Loop Mixer Troubleshooting Tree

11-169/11-170
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r .l
|
( Start >
1. Place The A27 Board ’ ~6Vdc NO__[ Probable Defect Q8 (a7
On A PC Extender. At Shorted).
TP2?
2. Connect A27J1 To ‘
A22J3 Using An Extender
Cable. YES
3. Enter: '
nter . Enter:
Res. BW 10KHz Res. BW 3KHz
Manual Entry OHz
CF Step Size  40MHz
") i The A27 Board Appears
= ! ~6Vdc YES To Be Working Correctly.
_C3_—IR3I— - At b Return To The Main Local
iy = +14Vdc NO The Loop Mode Signal TP2? Oscillator Troubleshooting
2o i At The From The A28 Board Is In- Tree.
Il Collector Of correct. The Probable
1] 8l ’ Q9? Defect Is A28U3C. NO
~©O g Ty
RO |
Wy oL
- @ 0
o IT r Enter: — =-6.3Vdc YES =~6Vdc YES '
| «::E!': [ . Probable Defect Q9. At The At ! Probable Defect Q7.
i S?TTJI Res. BW 3KHz Emitter Of u3(6)?
T 1 x| Q1?
g 5 nlEO)ls
o,
=8 | |fion No No
I The L Mode Signal
L1 =-14Vdc NO e Loop Mode Sign v
. -
TP3 ﬁﬁéﬁ At The © 14V DC at Pin B5 From The A28 Board Is In Probable Defect U3,
i , ki Collector Of correct. The Probable
i ' ! I -cio- , Q9? Defect Is A28U3C.
T.9F.: 3 3
s N
3T 1§77 5
é v =-7Vdc
™ Enter: YES
Probable Defect Q9. At The }  Prob.
000000 Res. BW 10KHz At The robable Defect Q1,2.
A27 Q1?
03585-66527 NO
~2Vdc If The Voltage Is Railed
=-2Vdc At The | The Supply Voltage Then
At Emitter Of The Error Is On The A31
TP1? Q11? Board, Service Group B-4. ~6.7Vdc YES Probable Defect U1 Or Ini-
At tial Point Out Of Adjust-
Pin B1? ment.
Enter: i . NO
i Probable Defect U2. Probable Defect Q10,11.
Manual Freq. ! s
Probable Defect Is The
Output Voltage From The
A26 Board, Service Group
B-3. 85A-TSB-2-5
It Appears That There Is A
| Loading Problem
Associated With U2;
Q10,11.

A27 First Lo V To Control Troubleshooting Tree
11-171/11-172



SERVICE GROUP B-3
STEP LOOP SYNTHESIZER

Board Numbers A23, A26
Part Numbers 03585-66523 and 03485-66526

INDEX:

Title Page No.
Step Loop Synthesizer (A23,26) Troubleshooting Tree. . . . .. ........ 11-175/11-176
A26 Mixer Circuitry Troubleshooting Tree. . . . . ... ... ... ... . . 11-177
A26 Reference Divider TroubleshootingTree. . . . ... .................... 11-178
A26 Divide By N Troubleshooting Tree. . . . . .................... 11-179/11-180
A23 Step Synthesizer VTO Troubleshooting Tree. . . . . ............. 11-181/11-182

ADJUSTMENTS:

Component | Adjusted Parameter | Paragraph Location
A23L1 VTO Frequency 5-14
A26R75 Clamp Voltage Reference 5-14

TROUBLESHOOTING NOTES:

1. When troubleshooting the A23 board it is very important to use the 20:1 resistive divider probe
has very low capacitance and a minimal effect on this sensitive oscillator circuit.

2. Use care when probing the A23 board. The capacitance added by your fingers touching the
board can inhibit oscillator operation.

11-173/11-174
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t Start )

1. Enter:
Recall 601
Instrument Preset -
Res. BW 3KHz

Sweep Time 40sec.

2. Connect The 3585
10MHz Ref. Output To
The Counter's Ext Input
Set The Reference Switch
On The Counter To
EXT.

3. Connect The
Counter’'s Input To
A23J2 Using The BNC-
To-Sealecto Cable Provid-
ed.

Press
The CONT
SWEEP Key. Does The
Counter Read
98-138MHz In 1TMHz
Steps + 100Hz?

The Step Loop Appears
YES To Be Operating Correct-
1 ly. Return To The
Preltiminary Trouble-
shooting Tree.

NO

Place The A26 Board On
A PC Extender. Recon-
nect All Cables Using The
Extender Cables Provided
With The Instrument.

Does
The Counter Read
98 And 99MHz Correctly
And Higher Frequencies
Incorrectly?

YES

Probable Defect U3.

Does
The Counter
Read Some Of The
Frequency Steps Cor-

rectlly And Others
Incorrectly?

NO Probable Defect Is On
| A34. Go To A34

Signature Analysis

Troubleshooting Tree.

Does The
Instrument Agree
With Table 11-B-3-17?

YES

Probable Defect A26U2,
3.

1. Enter:
Recall 601

Instrument Preset
Manual Sweep1.65MHz

Save 5
2. Connect A26J2 To
A22J1. Table 11-B-3-1
3. Disconnect The
Cable At A26J4. Manual Freq. u3 u2
. °c°nnect " m @ e un @@ a1
. e
Counter To TP3 Using A 2MHz L L L H H L L H
1:1 Scope Probe. 15MHz H H H L L H H L
H=4.8Vdc ; L=3.2Vdc

Does
The Counter

Read
1.5MHz + 5Hz?

1. Using Clip Leads
Short Across C100.

2. Set The Synthesizer
For 15,000,001Hz,
+4dBm.

3. Connect The Syn-
thesizer 5002 Output To
A26J3.

4. Set The Oscilloscope
For:

Horizontal 0.2usec/Div
Vertical 1V/Div(dc
coupled)

Connect

The Counter To
U4(11). Does The

Reading = 12MHz?

| Go To A26 Mixer Circuitry
Troubleshooting Tree.

Go To A26 Divide By N
Troubleshooting Tree.

YES

Go To The A26 Reference
b Divider Troubleshooting

Tree.

Set The Synthesizer Fre-
quency To 156.0005MHz.

Vary The
Frequency Of The
Source By Plus/Minus
Several Mega Hz. Is
There A
Square Wave Of Varying
Pulse Width At
TP6?
(See Waveform

Is
There A
Square Wave Of Varying
Pulse Width At
us(2)?

A Square Wave
Probable Defect Q9.

1. Set The Synthesizer
Frequency To
15.0005MHz.

2. Set The Scope For:

Horizontal 10ms/Div
Vertical 5V/Div

3. Remove The Short
From C100.

Probable Defect U8.

By Varying
The Frequency Waveform :rfgeblﬂ Defegt '((11 09,
Of The Source You Should Resembling Q ; also check the
At NO

Be Able To Obtain Voltage anode of CR8, it should
Excursions From = 12V YES TP10? not conduct until the

To-13V (Vary The waveform reaches
At TP8? Source Frequency ~6.5vde.
(See waﬁvey If Necessary)

Probable Defect US. Also
Check Q10,11,12. These
Transistors Should Have
About The Same
Waveform As TP9 With
Less Amplitude.

Waveform The Signal Loss Is Occur-
Resembling Q ing Between TP6 And
At TP7. Set The Source For

TP7? L A Frequency of

(Vary The 156.0005MHz. Using The
Source Frequency Schematic Being Check-
If Necessary) ed, 100K for A Signal

Loss Between TP6 and
TP7

1.5MHz,
1Vp-p Signal At
U7(2,3)?

NO b Probable Defect U7.

Pulses
(=~ 2Vp-p
Or Greater) At
The Base Of
Q1077?

| Probable Defect Q108,
Qi111.

Probable Defect Q7,8.

By Varying

The Frequency Of

The Source By Plus/Minus
Several Hundred Hz You

Should Be Able To
Obtain Voltage
Excursions From
=8V to —12V

At TP9?

(See
Waveform Q }

-0.7V To
5V Square Wave

With Source
Frequency) At
TP11?

Probable Defect Q107,
106; Check For Pulses On
The Collector Of Q107.

Transitions (Period Varies | Probable Defect U10.

Probable Defect A34 U12

or CR3.

85-7583-1

Step Loop Synthesizer (A23,26) Troubleshooting Tree
11-175/11-176
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Model 3585A

Service Group B-3

Probable Defect Q5,6.

Probable Defect U1.

90MHz
At The
Base Of Q13?

Problem Appears To Be
On The A21 Reference
Board Or The Cable. Go
To The Reference
Troubleshooting Tree.

Probable Defect Q1,13.

102MHz
At
A26R7?

No Output Is Arriving
From The First LO. Check
Cable And Connections. If
This Produces No Result
The First LO Appears To
Have A Problem.

Probable Defect Q2,3.

0.6Vp-p
At Base Of
Q4?

Probable Defect U11.

Probable Defect Q4.

85-TSB3-2

A26 Mixer Circuitry Troubleshooting Tree.
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Service Group B-3

Model 3585A

Probable Defect U4.

Problem appears to be on
the A21 Reference Board

p or the cable. Go to the
Reference Trouble-
shooting Tree.

Probable Defect U5. If
b This Does Not Help
Replace U6.

Probable Defect U6.

85-TsB3-3

11-178

A26 Reference Divider Troubleshooting Tree.
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Model 3585A Service Group B-3

If the circuit works at
YES Manual Frequencies of
b OHz and 1MHz but not at
higher frequencies the
Probable Defect is U3.

Frequency
At U4(10)
= 1.5MHz(1Vp-p)?

Do
The Following
Points Have The
Correct Voltages?
U3 (7)=4.9Vdc
U3 (9)=3.2Vdc
U3(10)=3.2Vdc
U3(11)=4.9Vdc

Probable Defect Is On The
A34 Board. Go To The
Signature Analysis
| Troubleshooting Tree For

The A34 Board. (Probable
Defect Will Be In A34
U1,2,5 Or 6, Service
Group B-5)

Frequency
At U3(4,6)
= QHz?

Probable Defect U3.

Do
The Following
Points Have The
Correct Voltages?
U2 (7)=4.9Vdc
U2 (9)=3.2Vdc
U2(10)=3.2Vdc
U2(11)=3.2Vdc

Probable Defect Is On The
A34 Board. Go To The
Signature Analysis
Troubleshooting Tree For
The A34 Board. (Probable
Defect Will Be In A34
uU1,2,5, or 6. Service
Group B-5.

1.5MHz
(1Vp-p)
A

t
u2(14)?

YES

Probable Defect U1.

Probable Defect U2.
(Check That U1 Is Not - -
Loading Down U2.) 85-7583-4

A26 Divide-By-N Troubleshooting Tree.

11-179/11-180
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3585-8-25

‘ Start )

1. Place The A23 Board
On A PC EXtender (The
A26 Board May Be
Replaced In The Card
Nest).

2. Disconnect The
Cable At A23J3.

3. Connect A Variable
Power Supply’s Positive
Lead To A23TP2. Ground
The Negative Lead To The
Frame. Set The Power
Supply For OVdc.

4. Connect The
Counter To A23J2.

Does
The Counter
Frequency Vary Smoothly
From =109 -138MHz
When The Power Supply
Voltage Is Varied
From 0-6Vdc?

Is
The Counter
Frequency Always
> 130MHz?

The Step Synthesizer
VTO appears to be work-
b ing correctly. Carefully
check the interconnecting
cables.

YES

b Probable Defect CR1,2.

Set The Power Supply For
Ovdc.

-34dBm,
= 108MHz At
The Base Of

Q3?

-21dBm
At The Emitter
Of Q57

YES

-4.6Vdc+0.3V
At TP1?

0ovdc
At The
Cathode Of
CR4?

Probable Defect Q1,2 Or
Associated Circuitry.

Probable Defect Q1 0,
CR3 Or Associated Varac-
tor Bias circuitry.

-28dBm
At The
Collector Of
Q4

Remove The Cables At
A23J1,J2.

Probable Defect Q5.

-32dBm
At The

NO

-26dBm

At The

Collector Of
Q6?

Probable Defect Q6,7 Or
Output Filter.

-26dBm

At The

Collector Of

Probable Defect Q8,9.

Qs8?

The A23 board appears to
be operating correctly.
Check the cables connec-
ting it to A26 and A25.
Otherwise return to the
Main Step Loop Trouble-
shooting Tree.

If The Power Supply
| Voltage Is -15V At Pin
B15 The Probable Defect

Is CR1,2.

Probable Defect Q3.

Emitter Of
Q3?

Probable Defect Q4.

85-TSB3-5

A23 Step Synthesizer VTO Troubleshooting Tree

11-181/11-182




SERVICE GROUP B-4
FRACTIONAL N SYNTHESIZER
Board No. A31-33
Part No. 03585-66531 thru 03585-66533

INDEX:

Title Page
Fractional N Synthesizer (A31-33) Troubleshooting Tree....................... 11-185/11-186
A31 Divide by 4 Troubleshooting Tree........... ..ot 11-187
A31 Divide by 20 Troubleshooting Tree............coiiiiiiiiiiiiin it iinenennn, 11-188
A31 VTO Control (HSLSCN) Troubleshooting Tree...............ccoiviinn... 11-189/11-190
A31 VTO Troubleshooting Tree. ... ...coveuiiiniiniiin i iiiriannnnennnns 11-191/11-192
A32 Fractional N Analog Circuits Troubleshooting Tree........................ 11-193/11-194
A32 Sample and Hold Troubleshooting Tree. ............coiiiiiereeiinnn., 11-195/11-196
A32 API Troubleshooting Tree. . ......oviiiiiiin ittt 11-197/11-198
A33 Fractional N Divider Troubleshooting Tree. ...........c.ccoiviiiiiin.n, 11-199/11-200
A33 Pulse Swallow Troubleshooting Tree.......... ..o 11-201/11-202
A33 Divide by 2/3 Troubleshooting Tree. ...ttt 11-203/11-204
A33 Programmable Divide by 5 Troubleshooting Tree................... ... ... 11-205/11-206

ADJUSTMENTS:

Component I Adjusted Parameter Paragraph Location

A31L3 VCO Bias Voltage 5-13

A32R1 API 1 5-13

A32R2 API 2 5-13

TROUBLESHOOTING NOTES:

1. Throughout this Service Group you will notice questions such as:
Pulses at a 100kHz rate at U18(9)

To answer this question ‘‘yes’’ the oscilloscope waveform should resemble Figure 11-B-4-1, having

= 1Vp-p in amplitude.

2. When asked if a particular frequency is occuring at a given pin, use the counter with a 1:1

oscilloscope probe.

Scans by ARTEK MEDIA =>
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‘ Start )

‘1. Connect the 10MHz
Ref Output of the 3585A
to the Synthesizer and
Counter Ref inputs.

2. Set the Oscilloscope
controls for:

Horizontal 10pusec/Div.
Vertical 0.5V/Div
{ac coupled)

3. Connect the Syn-
thesizer to A33J1 using
the BNC-to-Sealectro
cable. Set the Synthesizer
for 60MHz, +4dBm.

4. Enter:

Recall 601

Instrument Preset

Manual Sweep 650kHz
Res. BW 3kHz

5. Connect a 1:1
scope probe to the
Oscilloscope and touch
the center conductor of
A33J2 with the probe tip.

Waveform
at
A33J2?

1. Disconnect A31J1.

2. Connect A31J2 to
A23J2 with an extender
cable.

3. Using a short clip lead,
connect A31TP1 to
ground.

4. Connect the counter
to A31J3 using the BNC-
to-Sealectro adapter
cable.

5. Enter:
Manual Sweep QHz
Res. BW 10kHz

Scans by => ARTEK MEDIA © 2003-2005

YES

Counted
Freq. = 24.5MHz

+ 10Hz?

Enter:
Res BW 3kHz

Counted
Freq. = 52MHz
+ 3MHz?

YES Go To the A31 VTO Con-
b trol  (HSLSCN) Trouble-
shooting Tree.

1. Enter:
Res. BW 3kHz

2. Connect The Counter
To A31J4.

Go To The A33, Frac-
p tional N Divider
Troubleshooting Tree.

Counted
Freq. = 52MHz
+ 3MHz?

YES

Counted
Freq. = 24.5Hz
+ 10Hz?

Connect The Counter To
A31J4.

Go To The A31 VTO Con-
trol (HSLSCN) Trouble-
shooting Tree.

Counted
Freq. = 2.6MHz
+0.3MHz? .

YES | Go To The A31 Divide By
4 Troubleshooting Tree.

i

Note

If you are not sure that the
pulses are occuring at a
100kHz rate, place the
A33 board on a PC ex-
tender and count the fre-
quency at U3(15,14).

Go To The A31 VTO
Troubleshooting Tree.

Counted
Freq. = 2.6MHz
+0.3MHz?

| Go To The A31 Divide by
20 Troubleshooting Tree.

Enter:
Res. BW 10kHz

OHz
Reading On The
Counter?

YES

Go To The A31 VTO Con-
b trol  (HSLSCN) Trouble-

shooting Tree.

Go To the A32 Fractional
N Analog Circuits
Troubleshooting Tree.

85A-TSB4 -1

Go To The A31 VTO
" Troubleshooting Tree.

Fractional N Synthesizer (A31-33) Troubleshooting Tree

11-185/11-186
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( Start )

NOTE
1. Enter: i
Use same setup as main
Manual Sweep QHz FRACN TS Tree.
Res. BW 10kHz

2. Connect a 1:1 Scope
Probe To The Counter.

3Vdc £0.3V
At
u1(4)?

Go To The A34 LO Con-
trol Troubleshooting Tree.

Probable Defect is
A34U1,2 or 6 Or
A45U14,22.

Probable Defect U3.

98MHz

At The NO

Emitter Of

24.5MHz + 10Hz
At

Probable Defect Q1.

u1(2)? Q1?

Probable Defect U1.

24.5MHz + 10Hz

Probable Defect U3,Q5.

At
u2(3)?

YES

Probable Defect U4. Probable Defect U2.

85-TSB4-2

A31 Divide By 4 Troubleshooting Tree
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NOTE

A3l
03585-66531

Scans by ARTEK MEDIA =>

Start

o
)
-
[4]
]
2
a (o] O|s
1
2 Y o g
o > -223- | - !
® = —Shu—
S < P g (2] .0
) b o D —ovy— — - e
© a = ~120- ~ 9.4
: 8IS M 03 g 3
@ \ —§Tu-
S a =4 -023- ——
8 2 £ g e )
) =z s —0fu— —Zfu- —egu— -YI-
el 4
B “25 . 2 T CEdow o
MnNu 0 7.NM .W ] _Hmumu —i— —2u-
2 2 (-] -813- —77— -S19-
X - me 5 = —91— _ym-"3 _em- —— L
Su 9 500 o = ||mm.h s e e O
® @ @ e ShRC v 0y - —— 21—
- N o o s -0Tt— %3 T52e [
59 . —plu— —£TH— 8- f—
o 0o~ <o K] THI —_—T1—
5 oD .m m " - —£11— —
© oc o It B —s20—
g 58 s > W L] DT S
= Se>m a - -] [
a ooz ﬂwmu & — 11— —_— 11—
cooQ @ 3 P
acwnc - I & - o)
‘S i = 93 -f23- OO
2 IEI@IEI Ty gy OO
(=] |wmm| —pgy—-
- —fP— —11— L83 - —
- ﬂm HE Imml °s) K- O
P = e =083~ Zh&=
~ - -
L < gy s T g @
XS . — — - —  —194—
® N T W - @ THB- —ggy— s
= s ] ] e I R
a = o = 3 .2 vid —hh- 26 —rg3—
2 N c v ‘" = (¢]
{ H -
3 N HL S
(7] T N O K
W.la s I o e
@35 ° = >° 8
v 85 - © [
]
m "3 N o
i

11-188



( Start >

Enter:
Res. BW 10kHz

>3.5Vdc
At Pin
A14?

NO

>3.5Vdc
At
u3(6)?

Enter:
Res. BW 3kHz

<0.7Vdc
At Pin
A14?

Probable Defect Q5.

NOTE

Use same setup as main
FRACN TS Tree.

Go To The A34 LO Con-
trol Troubleshooting Tree.
Probable Defect is
A34U1,2,6 Or A45U14,
22 Or Cable.

Probable Defect U3.

Go To The A34 LO Con-
trol Troubleshooting Tree.
Probable Defect |Is
A34U1, 2,6 Or A45U14,
22 Or Cables.

Probable Defect U3.

85-TSB4-4

A31 Divide By 4 Troubleshooting Tree
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( START >

1. Ground TP1 with a
short clip lead.

2. Connect a 1:1 scope
probe to the Counter.

3. Enter:
Manual Sweep QHz
Res. BW ) 3kHz

52MHz £ 3MHz
At
A2(10)?

Probable Defect U2.

Using The Schematic
p Troubleshoot The Filter
On The A31 Board.

YES

Remove The Ground Clip
From TP1.

-8 to
-14Vdc At
The Anode Of
CR1?

NO

Probable Defect U6.

+10Vdc+ 1V NO
At The Cathode

At CR1?

Can L3
Be Adjusted For
+10Vdc?

Go To The Adjustment
Procedure For L3.

-7.5Vdc+ 1V
At The Collector
of Q5?

Are The
Base-To-Emitter
Voltage Drops Of
Q2, 3 Okay?

NO

Probable Defect Q2,3.

Probable Defect CR1,2.

>0.7V
At The
Emitter Of
Q5b?

shooting Tree.

Go To The A31 VTO Con-
| trol (HSLSCN)

Trouble-

Probable Defect Q5.

| Probable Defect L3 or C3,

7-12.

85-TSB4-5

A31 VTO Troubleshooting Tree
11-191/11-192
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1 Start >

On A PC Extender.

"A32J1,J2.
3. Disconnect A32J3.
4. Ground A31 TP1.

5. Enter:

Recall 601
Instrument Preset

1. Place The A32 Board

2. Using Extender
Cables, Reconnect The
Proper Signals To

Manual Sweep 450kHz

Waveform
At

A32TP1
(= 2_.6Vp-p)?

1Vp-p
Signal At
U4(2,3)?

2.5Vp-p
Signal At The
Anode Of
CR57?:

+5Vdc+0.3V
At
- U3(2)?

=+ 1.5V, -7V

-6Vdc+ 0.5V

Unsolder One End Of C8.
Be Careful When Working
With This Part, The Leads
Are Fragile.

Probable Defect U2 With

Pulses At Th |
iy e Some Possibility Of U3.

(= 0.2Vp-p Ripple)?

Probable Defect Q6,7.

Probable Defect U1.

Probable Defect U4.

= 13Vdc

At TP4. AC Signal
Should Be

<0.02Vp-p?

Waveform
At

b Troubleshooting Tree.

Go To The A32 API

Waveform
9 A
TP3?

TP3?

Pulses At The Probable Defect Q1.

Probable Defect Q12,13
" Or CR5,6.

Probable Defect Q14,15.

Probable Defect Q2,3.

1. Disconne;:t The Short
At A31TP1.

2. Solder C8 Back In
Place.

3. Connect A32J3 To
A31J1 With An Extender
Cable.

Waveform
A A
TP2?

NO

Using
} Troubl

Ground The Cathode Of
CR11.

1. Check The Base-To-
Emitter Volitage Drops Of
Q22-25.

2. If Q22-25 Check OK,
Measure The Voltage At
The Bases of Q22,3. The
Voltages Should Match
Within 20mV. If They Do
Not, Replace Q21.

Forme
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+5Vdc+ 0.3V

-5Vdc + 0.5V
At U2(1)
{=0.2Vp-p Ripple)?

YES

At
wzn

YES

.Troubleshooting Tree.

Go To The A32 API

Unsolder One End Of C8.
Be Careful When Working
With This Part, The Leads
Are Fragile.

Probable Defect U2 With

" Some Possibility Of U3.

Probable Defect Q6,7.

Probable Defect U1.

Probable Defect Q1.

= 13Vdc
At TP4. AC Signal

Should Be
<0.02Vp-p?

Waveform
At

Waveform

TP3?

1. Disconne;:t The Short
At A31TP1.

2. Solder C8 Back In
Place.

3. Connect A32J3 To
A31J1 With An Extender
Cable.

Waveform
2 A
TP2?

NO .

= 13Vdc
At U5(3)
AC Signal Should
Be <0.02Vp-p?

Waveform
o
TP3?

Is The
Flat Portion Of
The Waveform
Level?

Q32,34 Or C13,14 Have
b Become Leaky And

YES YES
1. Enter: Go To A32 APl Trouble-
shooting Tree.
Cont. Sweep
Res. BW 30kHz

2. Set The  Oscilloscope
For:

Horizontal = 50msec/Div
Vertical 2V/Div
7(dc coupled)

Go To A32 Sample And
bt Hold Troubleshooting

Probable Defect U5.

Smooth
Ramp From
=~ +4.4V To -1V
At TP4
See Waveform

Go To The A31 API

Troubleshooting Tree. If

The API's check OK, The

I(’:robable Defect Is U5 Or
8.

Using The ' Schematic
| Troubleshoot The Buffer

Formed By Q26-29.

The A32 Board Appears

To Be Operating Correct-
ly. Return To The
Preliminary Trouble-
shooting Tree.

Ground The Cathode Of
CR11.

1. Check The Base-To-
Emitter Voltage Drops Of
Q22-25.

2. If Q22-25 Check OK,
Measure The Voltage At
The Bases of Q22,3. The
Voltages Should Match
Within 20mV. If They Do
Not, Replace Q21.

85-T584-6

Should Be Replaced.

A32 Fractional N Analog Circuits Troubleshooting Tree

11-193/11-194
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Collector of Q39

‘ Start ’

- 1. Enter:
Manual Sweep 450kHz

5 volts/DIV 5 volts/DIV

2. Set the oscilloscope

for:
Horizontal 5usec/Div
5 usec/DIV ’ 5 usec/DIV Vortonl v Dy
Collector of Q38 (dc coupled)

3. Solder C8 back into |
place and remove the f
short across it. !

4. Connect A32J3 to
A31J1 with an extender |
cable. J

5 volts/DIV 5 volts/DIV

Waveform
At The

Base Of
Q38?7

Probable Defect A33U19.

5 usec/DIV
5 usec/DIV Collector Q37

Waveform
At The

Collector Of Q38
And Q39?7

-12.4Vdc + 0.5V
At The Cathode
Of CR13?

5 volts/DIV ) Probable Defect CR13.

5 usec/DIV Probable Defect Q38,39.

TPI®
Waveform

At The

-CI5-

—RIO6 —
—RlI2—-

RI—
<]
B
—C2——

2 —

— —R7o-
O
—R87 —
-—R84._
®.
-CI3- @
’
2
[ ]
B

-cia-

b Probable Defect Q31,33.

—Cl—-

|| | ‘ |
2 See 74 @) 1@ @ |
1 = | L Collector Of
R ": @@%’E%@ﬁ&ﬁ@ﬁggg L bd L] Q33?
s ® ! [N N 25 R SGaet
[lif@@is @ LA ST
P kO e ol g, 0080
S - - o ©Oxm T~ |
i RN L ll.éa', "‘ ’&’25‘-"&’.,..;11.1 o=
8 ’ -ce5- 5,1 &“Jg,fg e BamRad 86 ST
MLl Ny =CRro— 1(Q6) Q@ 711 | [N ey e
R DG s@f® gy T svetorm ls The
S NI T Q P9 R L At The Base-To-Emitter b Probable Defect Q35.
, g III & b L—mse— —co— §§ @gs Collector Of Drop Of
| @ ? ‘f@ i xE Q367 Q35 OK?

—R22—
—R3—
iy
-c24- 8
—RIQ9-
—R48-

—CIlo —

'I @ —_—3— ——C32—— ] |
]
7"7’ <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>