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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.

10/1/79
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HP-IB Calculator Test

HP-IB Calculator Test Error Definitions (Table 11-F-4)

HP-IB Check Program Listing for the 9825A Calculator
(Table 11-F-5).

A46 Main Counter Troubleshooting Tree
A46 Ripple Counter Troubleshooting Tree

AB62 Plotter Troubleshooting Tree (X and Y Outputs)
A63 Z Output Troubleshooting Tree
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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



Service

11-2

Model 3585A

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




Model 3585A

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
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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



Model 3585A

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?

11-15
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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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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.

Scans by ARTEK MEDIA =>

Service

11-21



Service Model 3585A

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).
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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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Figure 11-A-1. A10 Mother Board
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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
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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



41-0- g

HE pr=m
o g 9€7
& 36 38 [
o 5 g HME
Bl sy
- -g00—
oot Q@laalm
— 969 g5 -1 &
011 - gpie— nnu,m_uum_
— 60—
~05H0—
21— =
T o A& mmmmn °

| P2 -£02M —
29 s 5 m.uﬁzv
HONINERE:
gt Byl Bl
cl o0 2 o
gel | | TP [3]ame
E | S
= 8 | | m
5 g
by f %w ﬂu.w_ BE S
ki
BEIS

B ®u Ok
_

—

780 —ObIN -
@ -OS I — —g21d —

!
8
3

!
=]
=

T

-9
|noxo|

e —_—wW— o
S
L-ssge
L gAY
| |m.ﬁ!®|n8
—C)y— —lN —
Io_xu!_ _ —Sie—
oy 11l
b | B CabT
_u P — 99—
L 7 _ —69—
| | —vi—
w@ w mm e E
= LR
T
® 88
¥
)
8
°F

—R99— —pioa-
C64-

53
B:
T

~CI07-

par I
~cras-
—Cli2 —

—L28— —L29—

i

T
[
e — —ve— g 960169 -
W @ —950— <
I ﬁ 7 —en—
|| —seu—
” - % I- _ —2—
@ @ |mnu| ._um 3 o _
_sou— —zeu— " | ® I %% s

D B g
- -$20- -

—cza— S \Amwx

_ .. ® &£ !

\__ ® H@_u,n_n,_P

M @mmlwmxil =9 — ”

#20- Ldom ot B ~
- wum««w%
Liddlhs
HERERE
ow— teo- (8) “t 0 -
Tos— v () —Hi- g —ve-
g g5 Sew—  (® 57
3 SO —thW— —iGH— _ggy=
- = o
TEOEI O
- T = ®
oY — g —w— =
- HEEAT

—ey— 8O- —igy— —9eI—
—G¥0— -0~ —1—

03585-66501

Scans by ARTEK MEDIA =>



Scans by => ARTEK MEDIA © 2003-2005

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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85-TSAlI-6

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?

4

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
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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.
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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
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34

‘
[veJe] [or T o] [im ]
|
=
&
&

cl2t—— —o23—
—CRI0-~

—uwe— g0 - O
33

cR

RN

AIOITIECE
I

by
R R OR IO

—R99— _pioa-—

—RI7— —R22—

R2——

Scans by => ARTEK MEDIA © 2003-2005

® TP3

oo @ @

=Rir-
3
A
|
5
&
¥

—(28— —L29—
I

Al
03585-66501

—89y— —9L¥—
—G—
lm Iw»xn
© e

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
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; 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
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Instrument Preset.
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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
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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

|4 3 | -920- N 1a

gaE w1 s B
o T —SoR— | o 130 8 L1

e OOy Fi T HE 5
9_o|och_ﬂoll Im@mﬂom_ _._ _

H e F @) L [
S P e
T eeo— m@ A T m

—coRM—
~2028—

NO

Is
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K14 Driver OK. Probable

Defect K14.

K14 Drive Circuitry Troubleshooting Tree
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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
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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

Scans by ARTEK MEDIA =>



Service Group A-3

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
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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.
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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.
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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
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-c53 —C61— GgDTPIO -RII3-
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| 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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