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Figure 1. Model 5600 Automated Scalar Network Analyzer System
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PART 1
SYSTEM INFORMATION

1. GENERAL INFORMATION

This manual provides operation and mainte-
nance information for the 5600 Series Auto-
mated Scalar Network Analyzer System
(Figure 1). This manual is organized in five
parts, as follows:

Part 1 - System Information: contains
information pertaining to the descrip-
tion, specifications, accessories, unpack-
ing, preparation for use, and operation of
the 5600 Series system.

Part 2 - 560A Scalar Network Analyzer:
contains the Operation and Maintenance
(O&M) Manual for the network analyzer.

Part 3 - 6600A Series Sweep Generator:
contains the O&M manual for the applic-
able sweep generator model.

Part 4 - 85 Desktop Controller: the HP
85 Owner's Manual and Programming
Guide. This manual, along with other
pertinent HP 85 data, is contained in a
separate binder.

Part 5 - 5600 Software User's Guide: the
User's Guide for the 5600 Series prepro-
grammed software cartridge. This man-
ual is bound separately.

2. SYSTEM DESCRIPTION

The 5600 Series is a completely automated
system for making return loss, transmission
(insertion) loss or gain, absolute power, and
power sweep measurements over a model-
dependent frequency range between 10 MHz
and 40 GHz (Table 1). Each 5600 in the
series includes a Model 560A Scalar Network
Analyzer (with detectors and SWR Auto-
tester),* a Model 85 Desktop Controller (with
a preprogrammed software cartridge), a
sweep generator from the 6600A Series
family (Table 1), and all necessary
interconnecting cables and accessories.*

*There is no SWR Autotester or detector
supplied with the 5640 system and no SWR
Autotester supplied with the 5636 system.
Note also that all required waveguide for the
5640 must be supplied by the user.

Table 1. 5600 Series Models

SYSTEM SWEEP GENERATOR
MODEL NUMBER MODEL NUMBER FREQUENCY RANGE
5609 6609A 10 to 2000 MHz
5617 6617A .01 to 8 GHz
5636 6636A 18 to 26.5 GHz
5637 6637A 2 to 18 GHz
5647 6647A .01 to 18 GHz
5640 6640A 26.5 to 40 GHz
5653 6653A 2 to 26.5 GHz
5659 6659A .01 to 26.5 GHz
5663 6663 A 2 to 40 GHz
5669 6669A .01 to 40 GHz

5600 OMM




3.

The specifications for the 5600 Series are

SYSTEM SPECIFICATIONS

listed in Table 2. Specifications for the

individual instruments in the system are
listed in the individual O&M or owner's man-
uals.

Table 2. System Specifications

GENERAL

Channels: Two channels (A&B) are used
for programmed measurements between
.01 and 40 GHz. Return loss is
measured on channel A, and transmis-
sion (insertion) loss or gain and absolute
power are measured on channel B. For
measurements on the 5640 between
26.5 and 40 GHz, three channels are
used. Detected samples of reflected,
transmitted, and incident power are re-
spectively displayed on channels A, B,
and R.

Dynamic Measurement Range:

10 MHz to 40 GHz:*
A channel: 71dB (+16 dBm to
-55 dBm)

B channel: 71 dB (+16 dBm to
-55 dBm)

26.5 GHz to 40 GHz (5640 only):
A, B, R Channels: Determined by
user-selected waveguide detectors.
WILTRON 560-7S50 Option 3
WSMA Detectors are specified
over the 10 MHz to 34 GHz range.

*As seen by SWR Autotester's internal
detector, typically 13 dB below input
power.

Amplitude Resolution: 0.01 dB

Frequency Resolution: 1 MHz

Data Correction: System residuals, in-
cluding the average of open and short
reflections, are stored with 0.01 dB
resolution for automatic subtraction
from test data.

Measurement Time: 100 msec for
signals greater than -30 dBm, 270 msec
for signals less than -30 dBm.

Smoothing Filters: Automatically
switched in for signal levels below
-30 dBm.

Network Analyzer CRT: 8 vertical by
10 horizontal divisions. One division =
1.22 cm. Single-beam standard persis-
tance (P31) phosphor CRT with internal
graticule.

CRT Camera: Compatible with
Tektronix C5A, B and C.

OPERATION

Software: A preprogrammed software
cartridge is supplied which prompts the
operator on the desktop controller
screen for all required inputs. All
measurements, data storage, accuracy
enhancements, dwell time and filter
selection, averaging of residuals,
determination of scale divisions and
limits, and data plots or tabulations are
performed automatically. Refer to the
Model 85, 560A, & 6600A manuals for
custom-programming guidance.

5600 OMM
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Table 2. System Specifications (Continued)

Two optional software cartridges are
also available. Option Pl Enhanced
Accuracy Program and Component Kit
achieves return loss measurement ac-
curacy that is equivalent to that of a
test system with 60 dB directivity.
Over the 10 MHz to 18 GHz range, the
system measures return loss from 0 to
55 dB and produces hard-copy plots of
error-corrected data.

Option P2 provides the capability of
locating faults at distances up to 500
feet along transmission lines operating
anywhere over the 10 MHz to 18 GHz
range.

Hard-copy Output: Curves and/or tabu-
lations of return loss, transmission loss
or gain, and absolute power are printed
by desktop controller. Values for the
Y-axis scale range limits, resolution,
and data centerline are determined
automatically to optimize data presen-
tation. Operator-selected values may
be substituted. Option 8 adds an
HP 7470A Plotter.

Manual Operation: Via instrument
front panel controls when instruments
are returned to the local mode.

Operating Temperature Range: 0°C to
+50°C (5° C to 40° C for Model 85 Con-
troller).

System Power:
100V/120V/220V/240V +5%, -10%,
48-66 Hz, 350 watts maximum.

SYSTEM ACCURACY

Overall Transmission Loss or Gain
Measurement Accuracy: Uncertainties
resulting from frequency response of
detectors, SWR Autotester, sweep gen-
erator and from other test system
components are subtracted automatic-

ally from test data. Overall accuracy

is then:

Channel Accuracy +
Mismatch Uncertainty*

Transmission Loss
or Gain Accuracy

*¥Effects of sweep generator, test
device, SWR Autotester and detector
mismatch can be significant. This mis-
match uncertainty is minimized by the
exceptionally low reflection charac-
teristics of the WILTRON detector,
sweep generator and SWR Autotester.

Channel Accuracy (25° C):

122

1.4 -
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-—__ii# TYPICAL

+16  +10 ] -10 -20 -30
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Mismatch Uncertainty (Typical): **
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=
i
=1
-
4
g w08
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!EE""‘
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204 20 dB RETURN LOSS MEASUREMENT

4% ool I

3z

5% ol L
g o1 124 185 %5 «
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*¥*Varies with the return loss of the
detector, SWR Autotester, connecting
cables, the source impedance of the
sweep generator, and the value of the
measured reflection.

Overall Coax Return Loss Measurement
Accuracy: Uncertainties resulting from
SWR Autotester and sweep generator
frequency response and from system
open and short characteristics are sub-
tracted automatically from test data.
Overall Accuracy is then:

SWR Accuracy +
Channel Accuracy

Return Loss Accuracy
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Table 2. System Specifications (Continued)
SWR Autotester :
System SWR Auto- Test Port Directivity and Accuracy*
Model | tester Model | Connector | .01-2 GHz 2-8 GHz 8-18 GHz | 18-26.5 GHz | 26.5-40 GHz
20dB
5609(M) | 560-6NSO | Type NMale | o 40 N/A N/A N/A N/A
5617(M) 40 dB
5637(M) | 560-97A50-1 GPC7 00120.06P* | o orogoeme | ooiaoip? N/A N/A
5647(M) (Not 5637) 010 01=0.
38 dB 38 0B 38 dB
Option 6 | 560-97NS0-1 | Type NMale | 4 03,0 0gp2 | 0.013+0.08P | 0.013+0.12P2 N/A N/A
Option 5
5636(M) 38 0B 38 dB 35 dB 35dB
ses3(M) | 060-98S801 | WSMAMale | 013.01p2 | 0.013+0.1P2 | 0.13+0.1P> | 0.018+0.12P2 N/A
5659(M)
5663(M) | 565 9gks0 K Male 0,013+ 0062 35 dB 35 dB 32 dB 30d8
5669(M) Not s653) | 0-018=0.05P | 0.018=0.05P° | 0025=0.05P% | 0.032+0.18P°
*Where p is measured reflection coef- PHYSICAL
ficient of test device. Accuracy
includes effects of test port reflection Network Analyzer and Sweep
and directivity. Generator:
Size: Standard Locked Stack: 429 W x

Overall Waveguide Return Loss
Measurement Accuracy:

User-Selected
Coupler Accuracy +
Channel Accuracy

Return Loss Accuracy =

In addition, mismatch uncertainties of
the detectors used in a waveguide re-
flectometer setup can be significant.

Overall Absolute Power Measurement
Accuracy:

Channel Accuracy +
. Abs:“lte Power . petector Frequency
ccuracy Response

Detector Frequency Response:

FREQUEMCY RESPONSE (4B}
bumoistadi

o
BhuEle IN

D2 4 6B 8 M 12 WONE 1R 20 022 M X O N 1 M 3 M
FREQUENCY (GHz)

500 D x 266 mm H + 10 mm for feet
(16.9 W x 19.7 D x 10.5 in. H + 3/8 in.
for feet).

Weight: MODEL  Ib kg
5609 52.5 23.6
5617 52.5 23.6
5636 54.5 24.5
5637 56.5 25.4
5640 54.5 24.5
5647 56.5 25.4
5653 58.5 26.3
5659 58.5 26.3
5663 59.5 26.8
5669 59.5 26.8

Rack Mounting (Option 1): Units
supplied with mounting ears and chassis
track slides (90° tilt) installed. Units
fit standard 19-inch rack.

Controller:

Size: 419 W x 452 D x 159 mm H [16.5
W x 17.8 D x 6.3 in H)

Weight: 9.06 kg (20 1h)
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Table 2. System Specifications (Continued)

SYSTEM ELEMENTS

Sweep Generator:

A WILTRON 6600A Series Program-

mable Sweep Generator is the signal
source for system measurements. The

specifications and all related operation
and maintenance data for the sweep
generator are located in Part 3.

Network Analyzer:

The WILTRON 560A Scalar Network
Analyzer is the measuring instrument in
the system. It provides test data via
the IEEE 488 Bus (GPIB) for the con-
troller's CRT plot, hard-copy plot, and
tabular printout. The 560A also pro-
vides a simultaneous display of return
loss, transmission (insertion) loss or
gain, and absolute power in either a
refreshed or real time display mode.
The specifications and all related oper-
ation and maintenance data for the
network analyzer are located in Part 2.

Desktop Controller:

The Model 85 Desktop Controller and
Preprogrammed Tape Cartridge provide
GPIB control for programmed system
measurements. The Preprogrammed
Tape Cartridge provides programs for
the following types of measurements:

¢ Transmission (insertion) Loss or
Gain and Return Loss

e Power Sweep

s Absolute Power

Selected Specifications:

Memory: 32k bytes

CRT Size (Diagonal): 12.7 cm (5 in)
CRT Capacity: 32 characters by 16
lines

CRT Graphics: 256 x 192-dot plotting
area

Thermal Printer Line Width: 32 char-
acters

Thermal Printer Graphics: Dot-for-dot
reproduction of controller CRT image.
Interface: GPIB (IEEE-488), IEC-625

SWR Autotester:

A WILTRON 560 Series SWR Autotester
(refer to paragraph 4 to determine spe-
cific model) provides a combined bridge
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Table 2. System Specifications (Continued)

and detector for return loss measure-
ments. The 560 Series SWR Auto-
testers integrate in one small package a
broadband, high-directivity bridge; a
detector; a low-reflection test port; a
reference termination; and a connect-
ing cable. The unit makes accurate
return loss (SWR) measurements on
channel A. The output is a detected
signal, varying in proportion to reflec-
tions from the test device connected to
the test port. Optional extender cables
may be used without degradation in
performance. An open/short termina-
tion is provided with each unit.

Detectors:

A WILTRON 560 Series Detector (refer
to paragraph 4 to determine specific
model) provides the detector for coax
(or with a suitable adapter, waveguide)
measurements of transmission (inser-
tion) loss or gain and absolute power.
The specifications and all related oper-
ation and maintenance data for the
detectors are located in Part 2.

Optional Graphics Plotter:

Description: HP 7470 Plotter

Plotting sizes: Accommodates media
sizes 8.5 x 11 in. (ANSI A) and 210 x
297 mm (ISO A4)

Mechanical limits: (approx.) Y-axis, 191
mm (7.5 in.); X-axis, 273 mm (10.7 in.)
for metric setting or 258 mm (10.2 in.)
for English setting

Addressable resolution (step size): 0.025
mm (0.001 in.)

Repeatability: For a given pen, 0.10
mm (0.004 in.); pen-to-pen, 0.20 mm
(0.008 in.)

Power requirements: Source, 100, 120,
220, 240 v ~ -10%, +5%; frequency,
48-66 Hz; consumption 25 W maximum
Size: 127 H x 432 W x 343 mm D (5" x
17" x 13.5")

Weight: Net, 6.1 kg (13.5 Ib)

Pens: Two, fiber-tip

Media: Paper and Hewlett-Packard
overhead transparency film

Plotter Supplies Furnished: Paper and
an assortment of pens are furnished.

OPTIONS

Option 1: Rack Mounting for
560A Network Analyzer and
Sweep Generator (tilt sides
included.)

Option 2: Adds to sweep generator a
10 dB step attenuator with a
70 dB range. Not available
on 5640, 5663 or 5669.

Option 4: GPC-7 Test Ports on
5617(M), 5637(M) or
5647(M).

Adds: 34ANS50 Adapter,

GPC-7/Type N Male;

34ANF50 Adapter,
GPC-7/Type N Female;

34AS50 Adapter,
GPC-7/WSMA Male;

34ASF50 Adapter,
GPC-7/WSMA Female.

Option 5 WSMA Test Ports on
5617(M), 5637(M) or
5647(M).

Adds: 560-98S50-1 SWR Auto-
tester, WSMA Male
Test Port Connector
with
Option 1, 38 dB di-
rectivity ;
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Table 2. System Specifications (Continued)

Table 3. Model 5609 (5609-75) System,
Equipment and Accessories

560-7550 Detector, MODEL OR
WSMA Male Connector; PART NO.* DESCRIPTION
34SFSF50 Adapter, 560A Scalar Network Analyzer with
WSMA Female/Female; Option 3, GPIB
22SF Open/Short. 6609A Programmable Sweep Generator
Deletes: 560-97A50-1 GPC-7 with Option 3, GFIB
eletes: - - -
SWR Autotester, 85 Desktop Controller
560~7A50 GPC-7 Detector, Microwave Components Kit,
560-22A Open/Short. consisting of:
. 560-6N50 SWR Autotester, with N-male
Option 6: Type N Test Ports on (560-6N75) test port connector
5617(M), 5637(M), or ——
5647 (M) {2‘_22‘2}?;5) Open/Short Termination
Adds: 560-97N50-1 SWR Auto- 560-T1N50 RF Detector with N-Male
tester, Type N Male Test (560-71N75) connector
Port Connector with (12N75) Adapter, 50 ohm to 75 ohm,
Option 1, 38 dB N male-to-male connector
directivity; 34NN50A Adapt
‘N male-to-mal~
560-7N50 Detector, Type N m:fe:::,rs malertorma
Male Connector;
34NFNF50 Adapte; Type N 34NFNF50 Adapter, N female-to-female
Female/Female ’ (B4NFNET5) connectors
22NF Open/Short. 2300-4 Software Cartridge for Model 85
P
Deletes: 560-97A50-1 GPC-7 2100-5 GPIB Interconnect Cable, 0.5 m
SWR Autotester. o
560-7A50 GPC-7 560-B-11359 Multiwire, 25-pin to 9-pin
Interconnect Cable
Detector
560-22A Op’en/Short. 5600X Combiner Kit
Option 8: Adds HP 7470A Plotter and *The 75-ohm equipment shown in parentheses is supplied
WILTRON 2100-2 GPIB with the 5609-75 system.
Cable

4. EQUIPMENT AND ACCESSORIES
SUPPLIED

supplied with the various 5600 models are
given in Tables 3 thru 11. Photographs of the
equipment and accessories are given in

Listings of the equipment and accessories Figure 2.
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Table 4. Model 5617 System, Equipment and

Table 6. Model 5637 System, Equipment and

Accessories Accessories
MODEL OR MODEL OR
PART NO. DESCRIPTION PART NO. DESCRIPTION
560A Scalar lfletwork Analyzer with 560A Scalar Network Analyzer with
Option 3, GPIB Option 3, GPIB
6617A Progr.ammah‘ie Sweep Generator 6637A Programmable Sweep Generator
with Option 3, GPIB with Option 3, GPIB
85 Desktop Controller 85 Desktop Controller
Microwa_\re_ Components Kit, Microwave Components Kit,
consisting of: consisting of:
560-97A50-1 SWR Autotester with GPC-7 560-97A50-1 SWR Autotester, with GPC-7
test port connector test port connector
22A Open/Short Termination 22A Open/Short Termination
560-7A50 RF Detector with GPC-7 560-7A50 RF Detector with GPC-7
connector connector
34NN50A Adapter, N male-to-male 34NN50A Adapter, N male-to-male
2300-4 Software Cartridge for Model 85 2300-4 Software Cartridge for Model 85
100- FIB 0.5
2100-5 GPIB Interconnect Cable, 0.5 m 2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359 Multiwire, 25-pin to 9-pin .. . .
Interconnect Cable 560-B-11359 MUI;r;:sénznsie_g:nCt:b?; -
5600X% Combiner Kit . .
5600X Combiner Kit

Table 5. Model 5636 System, Equipment and

Table 7. Model 5640 System, Equipment and

Accessories
MODEL OR
PART NO. DESCRIPTION
560A Scalar Network Analyzer with
Option 3, GPIB
6636A Programmable Sweep Generator
with Option 3, GPIB
85 Desktop Controller
560-7550-2 RF Detector with WSMA-male
connector (3 each)
2300-4 Software Cartridge for Model 85
2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359 Multiwire, 25-pin to 9-pin
Interconnect Cable
5600% Combiner Kit

NOTE

All required waveguide
components must be supplied
by the user.

Accessories
MODEL OR
PART NO. DESCRIPTION
560A Scalar Network Analyzer with
Option 3, GPIB
6640A Programmable Sweep Generator
with Option 3, GPIB
85 Desktop Controller
560-10BX Adapter Cable (3 each)
2300-4 Software Cartridge for Model 85
2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359 Multiwire, 25-pin to 9-pin
Interconnect Cable
5600X Combiner Kit

NOTE

All required waveguide
components must be supplied
by the user.
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Table 8. Model 5647 System, Equipment and

Table 10. Model 5659 System, Equipment and

Accessories Accessories
MODEL OR
DEL
'PART NO. DESCRIPTION PART NO- DESCRIPTION
560A Scalar Network Analyzer with 560A Scalar l:ﬁletwork Analyzer with
Option 3, GPIB Option 3, GPIB
6647A Programmable Sweep Generator 6659A Progr:ammab.le Sweep Generator
with Option 3, GPIB with Option 3, GPIB
85 Desktop Controller 85 Desktop Controller
Microwave Components Kit, Micr0wa}re‘Comp0nents Kit,
consisting of: Consisting of:
560-97A50-1 SWR Autotester with GPC-7 560-98550-1 SWR Autotester with WSMA,
connector Male test port connector
22A Open/Short Termination 2zs Open/Short Termination
560-7A50 RF Detector with GPC-7 560-7550-2 RF Detector with WSMA,
connector male connector
34NNS50A Adapter, N male-to-male
34RSRS50 Adapter, WSMA male-to-male
2300-4 Software Cartridge for Model 85
2300-4 Software Cartridge for Model 85
2100-5 GPIB Interconnect Cable, 0.5 m
2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359 Multiwire, 25-pin to 9-pin
Interconnect Cable 560-B-11359 Multiwire, 25-pm to 9-pin
Interconnect Cable
5600X Combiner Kit
5600X Combiner Kit

Table 9. Model

5653 System, Equipment and

Table 11. Model 5663 System, Equipment and

Accessories
MODEL OR
PART NO. DESCRIPTION
560A Scalar Network Analyzer with
Option 3, GPIB
6653A Programmable Sweep Generator
with Option 3, GPIB
85 Desktop Controller
Microwave Components Kit,
consisting of:
560-98550-1 SWR Autotester with WSMA,
Male connector
228 Open/Short Termination
560-7550-2 RF Detector with WSMA, male
connector
34RSRS50 Adapter, WSMA male-to-male
2300-4 Software Cartridge for Model 85
2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359 Multiwire, 25-pin to 9-pin
Interconnect Cable
5600X Combiner Kit

Accessories
MODEL OR
PART NO. DESCRIPTION
560A Scalar Network Analyzer with
Option 3, GPIB
6663A Programmable Sweep Generator
with Option 3, GPIB
85 Desktop Controller
Microwave Components Kit,
consisting of:
560-98K50 SWR Autotester with K male
test port
22KF Open/Short Termination
560-7TK50 Detector with K male
connector
34KFKF50 Adapter, K female-to-K female
34RKRK50 Adapter, Ruggedized K to
Ruggedized K
2300-4 Software Cartridge for Model 85
2100-5 GPIB Interconnect Cable, 0.5 m
560-B-11359-1 Interconnect Cable
5600X Combiner Kit
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Table 12. Model 5669 System, Equipment and

Accessories
MODEL OR
PART NO. DESCRIPTION
560A Scalar Network Analyzer with
Option 3, GPIB
6669A Programmable Sweep Generator
with Option 3, GPIB
85 Desktop Controller
Microwave Components Kit,
consisting of:
560-98K50 SWR Autotester with
K male test port
22KF Open/Short Termination
560-7TK50 Detector with K male con-
nector
34KFKF50 Adapter, K female-to-K
female
34RKRK50 Adapter, Ruggedized K to
Ruggedized K
2300-4 Software Cartridge for
Model 85
2100-5 GPIB Interconnect Cable,
0.5m
560-B-11359-1 Interconnect Cable
5600X Combiner Kit

5. UNPACKING THE SYSTEM

The basic 5600 system comes packed in 3
boxes. One box holds the network analyzer,
one the sweep generator, and one the desktop
controller. Also, a box of microwave compo-
nents (Figure 2) may be packed with either
the network analyzer or the sweep generator.
A box containing the remaining accessories
that are listed in paragraph 4 and the acces-
sories for the desktop controller that are
listed in Appendix A of the HP 85 Owner's
Manual is packed with the controller.

Unpack the system and verify that all of the
equipment and accessories are included.
When this has been accomplished, proceed to
paragraph 6.

10

6. PREPARATION FOR USE
To set up and prepare the 5600 system for
operation, perform the steps in subparagraphs

a. thru e. below.

a. Install the Combiner Kit.

1. On the 560A (Figure 3),

(a) unscrew the #8 posi-drive
retaining screws and remove
the two bottom corner
brackets;

(b) slide the two back feet to the
rear and remove;

(c) slide the right and left bottom
corner trim strips to the rear
and remove;

(d) remove the tilt bail from
between two front feet, by
squeezing the two  sides
together and lifting straight
away.

(e) slide the two front feet to the
rear and remove.

2.0On the sweep generator,
posi-drive

remove
corner

(a) unscrew the #8
retaining screws and
the two top rear
brackets.

(b) slide the right and left top
corner trim strips to the rear
and remove.

3.Place the 560A on top of the sweep
generator and position it so that the
sides of the instruments are aligned.

4. Refer to Figure 4 and perform the
following:

(a) On the right side (from the
rear), slide the inner-interlock
bar between the two instru-
ments.
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Figure 2. 5600 System Equipment and Accessories
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C.

12

(b) Fasten the outer-interlock
bar to the inner-interlock
bar using four #6 flathead
screws--do not tighten

(c) Repeat steps (a) and (b)
above for the left side.

(d) Tighten the four outer-
inter-lock-bar screws on
each side.

(e) On each side, install the flat
trim strip by sliding it in
from the rear.

() Using four #8
screws, install
retainer plates.

posi-drive
the two

Configure the Desktop Controller.
Configure the desktop controller by
inserting (1) the GPIB Interface module
and (2) the ROM Drawer module, as
shown in Figure 5. Refer to Appendix
A of the HP 85 Owner's Manual, if
necessary, for installation procedures.

NOTE

Covers for the ROM Drawer
slots that have ROMs in-
stalled, along with the fuse
and fuseholder for the alter-
nate line voltage (115 or 220
Vac, whichever in not used),
are stored in the thermal
tape well in the top of the
controller. Remove before
use.

Interconnect the Equipment. Refer to

Figure 6 and interconnect the network
analyzer, sweep generator, and desktop
controller.

Verify that System Equipment is Prop-
erly Addressed. Before leaving the
factory, each item of the 5600 equip-
ment is properly addressed to respond
to programmed instructions. To insure
that an address switch did not get
changed in shipment, check that ad-
dresses are set as shown in Figure 7.

e,

7.

System operation -

Check also that the CR-CR/LF

switches are set to CR/LF.

Verify that System Equipment is Set
for Proper Line Voltage. Before leav-
ing the factory, each item of 5600
equipment is set for the line voltage
known to be present in the customer's
country or region. To verify that the
line voltage is properly set, refer to
the 560A manual in Part 2, paragraph
2-3.1; the sweep generator manual in
Part 3, paragraph 2-3; and the HP 85
Owner's Manual, Appendix B, page 271.

OPERATION

along with detailed

instructions on how to perform return loss,

transmission
absolute

loss or
power

gain,
sweep

(insertion)

power, and

measurements - is described in the 5600
Software User's Guide.

a.

b.

NOTE

The Model 85B controller,
identified by a white label
on the rear panel, should not
be used with 23004 software
previous to Revision 8.
Revision 8 is compatible with
both the 85A and 85B con-
troller.

FACTORS AFFECTING SYSTEM PER-
FORMANCE

Desktop Controller Tape-Head Clean-
liness. The occurrence of "READ" and
"STALL" errors on the controller can
indicate a dirty tape head. Instruc-
tions for tape-head care are given in
the HP 85 Owner's Mamal and Pro-

gramming Guide, Appendix B, pages
281-283.
Write Protection for Tapes. To pre-

vent the inadvertent loss of data stored
on tape, "write-protect" the tape car-
tridge before installing it in the con-
troller. To write-protect the tape,
slide the "RECORD" tab on the tape
(Figure 8) all the way to the left,
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OUTER
INTERLOCK
-
MODEL 560A
ay, TRIM STRIP
#6 FLAT HD.
SCREW (5 PER
#8 SCREW SIDE)
(2 PER SIDE) g
2
&
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PLATE MODEL 6600A
Figure 4. Combiner Kit Installation
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& m) | |
ROM DRAWER MODULE _
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Figure 5. Desktop Controller, Rear Panel
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NETWORK ANALYZER/
SWEEP GENERATOR

CONNECTS TO OPTIONAL GRAPHICS PLOTTER OR OTHER GPIB INSTRUMENT

Rear Panel Switch Settings

Network Analyzer Sweep Generator

LOW LEVEL CAL: NORMAL HORIZ OUTPUT DURING CW: OFF
V/H OUT: RDCR

Figure 6. 5600 System, Equipment Interconnections

1 0
WILTRON Model 6600A Sweep Generator 2 0
Address Switch Setting (Address 5) 4 g
8|
16| 0
CR-CR/LF to CR/LF s [j ety A
ON  OFF
1 0
WILTRON Model 560A Network Analyzer 2 0
Address Switch Setting (Address 6) g ‘ g
16 | & 0
CR-CR/LF to CR/LF cr| A== [crnF
ON  OFF

Figure 7. 5600 System Equipment Addresses
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HP Model 7470
Address Portion of Address Switch: w
Set for Address 8 2 16 8 4 2 | [
A4-US Portion of Address Switch: HEEBEEE
Set for A4 0
Ad 7 65 4 32 |
e —
ADDRESS
Set to A4 position.

Not used.
Set 8 to "1" and 1,
2, 4, and 16 to "0"
for address 8.

Figure 7. 5600 System Equipment Address (Continued)

r
AUTOMATED SCALAR NETWORK ANALYZER :

M PROGRAM CARTRIDGE
H ]
P/N 2300— _ REV l

i To use this cartridge’ '
i 1. Locate the controller power switch in the rear, 1
: 2. Turn the controller OFF. i
. 3. Insert cartridge into the controller. ‘
| 4. Turn the controlier ON. ’

oo

-+— Non-Record Position

Figure 8. Program Cartridge
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Figure 1-1.

Top: Model 560A Scalar Network Analyzer Option 2

Vertical Configuration.

Configuration.
separate items.

Bottom: Model 560A Horizontal
(Components shown are ordered as
See paragraph 1-2.)
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SECTION |
GENERAL INFORMATION

11 INTRODUCTION

This manual describes the Model 560A
Scalar Network Analyzer and Model 560
series microwave components. The manual
is organized as follows:

SECTION I, GENERAL INFORMATION,
_provides a general description and speci-
fications for the network analyzer;
560-97, -98, and -6 series SWR Auto-
testers; and 560-7 and 560-71 series

RF detectors. Also included is a des-
cription of the IEEE-488 (IEC 625)
General Purpose Interface Bus (GPLB).

SECTION II, INSTALLATION, contains
initial inspection, preparation for use,
and GPIB interconnection data. This sec-
tion also includes information on ship-
ment and storage of the network analyzer
and its dedicated microwave components.

SECTION III, OPERATION, provides
information on the controls and connec-
tors, and on the Option 3 GPIB capabil-
ity. This section also provides checkout
and troubleshooting data using front panel
controls.

SECTION IV, PERFORMANCE VERIFI-
CATION, contains performance verifica-
tion philosophy and procedures for the
560A, including the Option 3 GPIB cir-
cuits (A6 printed circuit board).

SECTION V, CALIBRATION, provides
adjustment instructions for the Front
Panel (Al), Digital (A2), Log Amplifier
(A3), and Optional GPIB Interface (AS6),
printed circuit boards.

SECTION VI, PARTS LISTS, contains

listings of replaceable electrical and
mechanical parts for the 560A, including

2-560A-OMM

the CRT mainframe and Option 3 GPIB
Interface (A6) printed circuit board.

SECTION VII, SERVICE, provides ser-
vice instructions for the 560A, including
CRT mainframe and Option 3 GPIB Inter-
face (A6) printed circuit board. This
section contains troubleshooting charts;
disassembly instructions; circuit de=
scriptions; and schematic, block and
timing diagrams.

DESCRIPTION OF THE MODEL 560A
SYSTEM

1-2

The Model 560A Scalar Network Analyzer
system measures return loss, insertion
loss, gain, and absolute power over a broad
frequency range. The system (Figure 1-1)
is composed of a network analyzer and one,
two, or three microwave components.
These microwave components (depending
upon application) may consist of either an
SWR Autotester, an RF detector, or a com-
bination of the two. The Model 560A Scalar
Network Analyzer is described in paragraph
1-4.1, and the two models of SWR Autotest-
ers (560-97, -98, and -6 series) and two
models of RF detectors (560-7 and 560-71
series) are described in paragraphs 1-4.2
and 1-4, 3, respectively.

EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-3

The Model 560A Scalar Network Analyzer
system requires interconnection with a
sweep generator to provide the necessary
vertical, horizontal, and blanking voltages
(Table 1-1). While the 560A is designed for
use with the WILTRON 6600/6600A Series
Programmable Sweep Generator, it is also
compatible with other sweep generators.




1-4 SPECIFICATIONS

The following paragraphs provide a descrip-
tion and specifications for the 560A Scalar

Network Analyzer; 560-97, -98, and -6 series

SWR Autotesters: and 560-7 and -71 series
RF detectors.

1-41 Model 560A Scalar Network Analyzer

The Model 560A Scalar Network Analyzer
is a GPIB-compatible, three-channel mi-
crowave measurement instrument. The
three channels consist of two measurement
channels (A, B) and one reference channel
(R), which allow the network analyzer to

Table 1-1.

simultaneously display the results of two
measurements., The 560A also contains
internal memory circuits that provide
two different functions — measurement- |
normalization memory and display-refresh
memory. The measurement-normalization
memory stores transmission measurement
system residuals and return loss calibra-
tion data. The display-refresh memory
provides a non-flickering display, regard-
less of sweep generator sweep speed. The
refresh memory also provides for a slow,
30-second sweep for an external X-Y
plotter.

A complete listing of the 560A specifica-
tions is contained in Table 1-1.

Model 560A Scalar Network Analyzer Specification Chart

FREQUENCY RANGE: See SWR Autotester and RF detec-
tor specifications, Table 1-2 and Table 1-3, respectively.

CHANNELS: Three (A, B, R) with pushbutton selection of
A, B, R, A-R and B-R. Detected input signals supplied by
detectors or SWR Autotester, which may be interchanged
without adjustment. Two channels are displayed simultane-
ously.

DYNAMIC MEASUREMENT RANGE AND SENSITIVITY:
A and B with Detectors:*
71 dB (+16 dBm to —55 dBm)
A and B with SWR Autotester:
65 dB (+10 dBm to —55 dBm)**
R with Detector:*
46 dB (+16 dBm to —30 dBm)

*With 7582 detectors, maximum output is +13 dBm.

**As seen by internal detector, typically 13 dB below input
power with O dB return loss at test port.

OFFSET CONTROL: Positioning of A and B traces is inde-
pendently and continuously adjustable over > +65 dB range.
When trace is on reference line, power is displayed in dBm on
3-digit LED readout with 0.1 resolution. Offset is displayed
in dB relative to a 0 dB reference level or in dBm relative to a
0 dBm reference level. -

ZERO dB REFERENCE SET: Positions reference trace

at selected 0 dB reference line.

REFERENCE POSITION LOCATOR: Displays refer-

ence trace to locate reference line. Position of reference

line screwdriver -adjusted.

OFFSET ZERO POSITION: Moves trace to the position it

would have if OFFSET were adjusted to O dB.
RESOLUTION: Independent control for A and B in steps of
0.2,0.5, 1,2,5, 10 dB per division. Other values (3, 6, 15 dB,
etc.) obtained by depressing multiple pushbuttons.

MEMORY:
STORE TRACE: Stores displayed trace(s) in 1024 -point

memory. Used to store system residuals and the average of
open [short reflections for subtraction from input test data.

AVERAGE: Averages data in memory with input test data
and displays the result. Used to average system open/short
return loss characteristics for subtraction from input test
data.

SUBTRACTION: Subtracts data in memory from input
test data and displays result.

RECALL: Displays stored data.

UNCALIBRATED SWEEP INDICATOR: Lights when
external sweep generator sweep rate is too fast for memory.

DISPLAY MODES:

REAL TIME: Horizontal sweep issynchronized with ramp
from external sweep generator.

REFRESH: External sweep generator ramp is digitized and
stored in 1024 -point memory (512 points for dual trace).
Stored data is updated continuously at sweep generator
sweep rate. Steady, nonflickeringdisplay is provided regard-
less of sweep generator sweep rate. Vertical resolution is
512 points for single or dual traces.

REFRESH HOLD: Updating of display data is stopped.
Display is frozen.

X-Y PLOT (REAL TIME): Provides pen lift, vertical, and
horizontal signals for X-Y plot. Dual traces are automatically
recorded by sweeping A and B channels sequentially.

X-Y PLOT (REFRESH): Display is frozen and then plotted
at 30-second sweep rate. Dual traces are automatically

recorded by sweeping A and B channels sequentially. After
1 second, sweep may be aborted and returned to start.

SMOOTHING FILTERS: Three levels of filtering optimize
low-level signal displays.

1-2
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Table 1-1. Model 560A Scalar Network Analyzer Specification Chart (continued)

MARKERS: Threshold and tilt control of externally -applied
birdie or video markers.

ACCURACY

A AND B CHANNEL ACCURACY:

+0.2 dB at +10 dBm, decreasing at a rate of 0.1 dB per each
10 dB increment to +0.7 dB at —40 dBm, to =1.0 dB at —50
dBm, and to =1.2 dB at —55 dBm.

+1.6
- 1
a +1.2 !
g 00 = 2
X __F
§ o e —  — Typical]
u i L
+16 <10 0 =10 —20 -30 —40 -50 -55
Input Power (dBm)

OVERALL RETURN LOSS MEASUREMENT ACCURACY:
Uncertainties resulting from SWR Autotester and sweep gen-
erator frequency response and system open/short characteris-
tics are subtracted automatically from test data. Overall accu-
racy is then:
SWR Autotester Accuracy (Table 1-2)
+

A and B Channel Accuracy (above)

OVERALL TRANSMISSION LOSS/GAIN MEASURE-
MENT ACCURACY: Uncertainties resulting from frequency
response of detectors, SWR Autotester, sweep generator and
other test system components are subtracted automatically
from test data. Overall accuracy is then:
A and B Channel Accuracy ™
* Effects of sweep generator, test device, and detector mis-
match may be significant. Mismatch errors are either
minimized by the exceptional low reflection character-
istics of the 560 detectors (see detector return loss
specifications) or padded by the insertion loss of the
SWR Autotester {paragraph 1-4.2).

RATIO MEASUREMENT ACCURACY (A-R,B-R):

1.0

2
= 08
=
= 0.6 —
£ @4 —
= "]
> 0.2
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|
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Above curve includes all log amplifier uncertainties. Errors due
to Detector Mismatch variations must be accounted for sepa-
rately. The use of memory eliminates errors due to detector
frequency variations.

OVERALL ABSOLUTE POWER MEASUREMENT ACCU-

RACY:
Absolute power measurement accuracy is determined by the
frequency response accuracy of the detector and the absolute

accuracy of the log amplifier. Absolute power accuracy is then:
Detector Frequency Response Accuracy (Table 1-3)
+

A and B Channel Accuracy (above)
CRT DISPLAY

CATHODE RAY TUBE (CRT): 8 vertical by 10 horizontal
divisions. One division = 1.22 cm. Single beam, standard per-
sistence (P31) phosphor CRT with internal graticule.

CRT BEAM CONTROLS: Intensity, Focus, Trace Rotation,
and Horizontal Position.

CAMERA: Compatible with Tektronix C5A, B, or C model
camera.

HOOD: Compatible with Tektronix 016-0260-00 Hood.

INPUT CONNECTIONS

HORIZONTAL INPUT: HORIZONTAL SELECT switch
selects one of three types of sweep ramp inputs at rear panel
HORIZONTAL INPUT connector: 0 to +10V, 0 to
+15V, and —8 to +8V. BNC connector, 100k ohms input
impedance.

MARKER INPUT: 1mV to 10V peak input, rear panel BNC
connector, 100k ohms input impedance. In addition, a =3V
to —10V input to Z AXIS rear panel connector provides
markers.

Z AXIS INPUT: +3 to +10V blanks and maintains trace
amplitude during switching of sweep generator oscillators.
—3V to —10V introduces markers which are controlled by
THRESHOLD and TILT. Rear panel BNC connector, 10k
ohms input impedance.

OUTPUT CONNECTIONS

RECORDER/CRT MONITOR CONTROL: Rear Panel
OUTPUT MODE switch selects appropriate horizontal,
vertical, blanking, and pen lift output voitages for external
CRT monitor or mechanical recorder.

HORIZONTAL SWEEP RAMP OUTPUT: 0to 10V insyn-
chronism with sweep display. Rear panel BNC connector.

VERTICAL OUTPUT: Varies from 0 to +8V (1V/div.) in
proportion to display trace position. When OUTPUT
MODE switch is in CRT position, voltage alternates be-
tween A and B. When the switch is in RCDR position and
an X-Y plot is initiated, voltage first varies in proportion
to A over full swept range and then in proportion to B. Pen-
lift voltage lifts recorder pen between sweeps. Rear panel
BNC connector.

BLANK/PEN LIFT OUTPUT: Provides either CRT

2-560A-OMM
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Table 1-1. Model 560A Scalar Network Analyzer Specification Chart (continued)

blanking output or pen lift control signal, depending upon the
position of the OUTPUT MODE switch. In the CRT mode, the
positive TTL-compatible voltage is HIGH during retrace and
LOW during forward sweep. In the RCDR mode, the pen lift
relay contacts are normally-open during retrace. Lifted pen is
held off paper until new sweep is started. Internal jumper is
available for normally-closed contacts. Rear panel BNC
connector.

ALTERNATING SWEEP INPUT/OUTPUT

AUX 1/0: Provides interconnection between compatible
sweep generators, such as the WILTRON 6600A Series Pro-
grammable Sweep Generator, and the 560A. Eliminates rear
panel BNC connections between the compatible sweep gen-
erator and the 560A.

GPIB

DIGITAL INTERFACE: Conforms to IEEE 488 and IEC 625
standard digital interface for programmable instrumentation.
Function subsets implemented: SH1, AH1, T6, TE@, L4, LE@,
SR1, RL2, PP@, DC1, and DT@.

GPIB ADDRESS: TALK and LISTEN addresses selected by
rear panel switches.

DATA DELIMITER: Rear panel switch selects either CAR-
RIAGE return (CR) or CARRIAGE RETURN and LINE FEED
(CR/LF) as data delimiters when in the TALK mode.

SRQ: Instrument can be programmed to generate a service
request (SRQ) when data is available. If SRQ implementation
is not desired, handshake will be completed when data is
available.

REMOTE INDICATOR: Lights when test set is operating on
GPIB. .

PHYSICAL

TEMPERATURE RANGE:
Operating: 0°C to +50°C
Storage: —40°C to +70°C

POWER: 100V/120V/220V/240V +5%, —10% selectable
on rear panel. 44-68 Hz, 85VA maximum.

WEIGHT:
560A Horizontal or 560A Option 2
Vertical Configuration: 11 kg (24.5 Ib)
560A Option 1
Rack Mounting: 13.5 kg (30 Ib)

SIZE:

560A Horizontal Configuration
133mm Hx 429 mm Wx500mm D
(5.26x16.9%19.7in)

560A Option 2 Vertical Configuration
267 mm Hx213mm Wx500mm D
(10.5x8.4x19.7in)

560A Option 1 Rack Mount
133 mm Hx 483 mm W x 500 mm D
(5.25x 19x 19.7 in)

RACK MOUNTING (OPTION 1): Units supplied with mount-
ing ears and chassis track slide (90° tilt) installed.

VERTICAL CONFIGURATION (OPTION 2): Unit supplied
with CRT chassis mounted atop the network analyzer chassis
(Figure 1-1).

GPIB PROGRAMMABILITY (OPTION 3): Unit supplied with
IEEE 488 (IEC 625) BUS (GPIB) Interface.

DC FAN (OPTION 4): Unit supplied with a DC Fan allowing
50-400 Hz operation.

1-4.2 Model 560 SWR Autotesters

The Model 560-97, -98, and -6 series SWR
Autotesters are broadband, high-directivity
reflection bridges with a built-in detector

and a low-reflection test port. These SWR

Autotesters are specifically designed to be
compatible with all three channels of the

560A Scalar Network Analyzer. These 560

Model SWR Autotesters are well suited to
making very accurate return loss (SWR)

1-4

measurements. With their typical 6.5 dB
insertion loss, these components provide a
pad between the source and the device
under test. Padding of the sweep genera-
tor output results in a more accurate
transmission loss/gain measurement because
it reduces the effect of the impedance
mismatch at the source.

A listing of the Model 560-97, -98, and -6

series SWR Autotester specifications is
presented in Table 1-2.
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Table 1-2. SWR Autotester Specifications
Accoracy O
TEST PORT INFUT 10 MHx to 8 GHsx to INPFUT | FREQUENCY
MODEL CONNECTOR |[CONNECTOR | DIRECTIVITY | 8 GHsx 18 GHs z SENSITIVITY PHYSICAL
560-97A50 GPC-7 N Female 36 dB 0.016 0.016 500 42.0 dB (max)
#0.06p2 #0.1p2
Length: 7.6 cm (3 in)
Option 1 40 dB 0.01 0.01 Width: 5 cm (2 in.)
+0.06p2 #0.1p2 Depth: 2.8 cm (1-1/8 in.)
Weight: 425 g (15 oz)
560-97TN50 N Male N Female 35 dB 0.018 0.018
560-97NF50 Female +0.08p2 +0.12p2
Option 1 38 dB 0.013 0.018
+0.08p2 +0.12p2
10 MH=z to 18 GHz to
18 GHz 26.5 GHs
560-98550 Male WSMA Female 35 dB 50 Q +1.0 dB
(.01-18 GHz)
WSMA 0.018 0.025
+0.1p2 +0.12p2 Length: 5.3 cm (2-3/32 in.}
560-985F50 Female 32 dB +2.0 dB Width: 3.7 cm (1-15/32 in.)
(18-26.5 GHz) Depth: 1.2 cm (15/32 in.)
38 dB +1.0 dB Weight: 198 g (7 oz.)
(.01-18 GHz
Option 1 0,013 0.018
40.1p2 40.12p2
35 dB +2.0 dB
(18-26.5 GHz)
10 MHz to 26.5 GH= to
26.5 GHz 40.0 GHz
560-98K50 K Male, K Female 35 dB 0.018 0.032 50 @ +3.0 dB Length: 3.8 cm (2-1/8 in.)
560-98KF50 Female +0.15p2 +0.18p2 Width: 2.9 cm (1-1/2 in.)
Depth: 1.9 em (3/4 in.)
Weight: 198 g (7 oz.)
1 MHz to 2000 MHz
560-6N50 N Male 40 dB 0.01 +0.06p2 50 2 | +1.0 dB (max.)
560-6NF50 Female Length: 3.8 cm (1-1/2 in.}
Width: 2.9 cm (1-5/32 in.)
560-6N75@_| y Male 40 dB 0.01 +0.06p2 75 o Depth: 3 cm -(1-3/16 in.)
560-6NF50 @|  Female Weight: 227 g (8 oz.)
All Models
Insertion Loss: 6.5 ae® nominal; Cable Length: 122 cm (4 ft.); Maximum Input Power: 27 dBm
Where p is measured reflection coefficient of test device. Accuracy includes effects of test port reflections and directivity.
75 ohm impedance.
From RF input port to test port.

1-4.3 Model 560 RF Detectors

The Model 560-7 and 560-71 series RF
detectors are specifically designed to be
used interchangeably between Channel

tors, this diode is encased in a field-
replaceable module; in the 560-71 series

A, B, and R without need for adjust-
ment. Both detector models are equipped

detectors this diode is a discrete com-
ponent, and is also field replaceable.
The 560-7K50 is not field replaceable.

A listing of the 560-7 and 560-71 series
RF detector specifications is provided in
Table 1-3.

with a specially-designed zero-bias
Schottky diode that provides -55 dBm
sensitivity. In the 560-7 series detec-
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Table 1-3. RF Detector Specifications
Model 560- Input Connector Ihput Z Frequency
TAS50 GPC-7 500 10 MHz to 18.5 GHz
TN50 Type N Male 500 10 MHz to 18.5 GHz
7550 Option 1 WSMA Male 508 10 MHz to 18.5 GHz
7550 Option 2 WSMA Male 500 10 MHz to 26.5 GHz
7550 Option 3 WSMA Male 500 10 MHz to 34.0 GHz
TK50 K Male 500 10 MHz to 40.0 GHz
71N50 Type N Male 500 1.0 MHz to 2.0 GHz
TINTS Type N Male 750 1.0 MHz to 2.0 GHz
All Models
Maximum Input Power: 20 dBm (100 mW)
Cable Length: 122 cm (4 ft.)
Dimensions: 7.6 x 2.9 x 2.2 cm (3 x 1-1/8 x 7/8 in.)
Weight: 170 grams (6 oz.)
560-7 Series 560-71 Series
FREQUENCY RESPONSE: FREQUENCY RESPONSE:
5601550 §60-7550 -
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1-5 ACCESSORIES

Table 1-4 lists accessories used with the
560A Scalar Network Analyzer.

Table 1 -40

Listing of Accessories

EXTENDER CABLES:

DESCRIPTION: Extender cables may be installed be-
tween SWR Autotesters or Detectors and the 560A,
permitting measurements from up to 200 feet distance.

CABLE LENGTH MODEL

7.6 m (25 ft) 800-109

15.2 m (50 ft) 800-110

30.5m (100 ft) 800-111

61 m (200 ft) 800-112
GPIB CABLES:

DESCRIPTION:GPIB cables interconnect instruments
on GPIB.

CABLE LENGTH MODEL
1m (3.3 ft) 2100-1
2m (6.6 ft) 2100-2
4m (13.2 ft) 2100-4
0.5 m (1.6 ft) 2100-5
OPEN/SHORT:

DESCRIPTION: Open/short with connectors to match
the test port of the selected SWR Autotester.

MODEL CONNECTOR
22A APC-7

22N Type N Male
22NF Type N Female
225 WSMA Male
22SF WSMA Female

10BX and 10BX-1 CABLES:

The 10BX and 10BX-1 cables enable SWR Autotesters
and RF detectors other than the 560 series components
to be used with the Model 560A Scalar Network Ana-
lyzer. The 10BX cable is used with Si detectors, and the
10BX-1 cable is used with GaAs detectors.

Cable Length — 122 cm (4 ft.)

9-TO-25-PIN ADAPTER CABLE:

Provides interconnection between the 560A and the
6600A series sweep generators. P/N 560A-B-113569-1.

2-560A-OMM
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1-6 DESCRIPTION OF THE INTERFACE
BUS

The IEEE 488 bus (General Purpose Inter-
face Bus--GPIB) is an instrumentationinter-
face for integrating instruments, calcula-
tors, and computers into systems. The bus
uses sixteen signal lines to effect transfer
of data and commands to as many as fifteen
instruments. The instruments on the bus
are connected in parallel, as shown in Fig-
ure 1-4. Eight of the signal lines (DIO 1
thru DIO 8) are used for the transfer of data
and other messages in a byte-serial, bit-
parallel form. The remaining eight lines
are used for communications timing (hand-
shake), control, and status information.
Data is transmitted on the eight GPIB data
lines as a series of eight-bit characters re-
ferred to as bytes. Normally, a seven-bit
ASCII (American Standard Code for Informa-
tion Interchange) code is used. The eighth
(parity) bit is not used. Data is transferred
by means of an interlocked handshake tech-
nique. This sequence permits asynchronous
communications over a wide range of data
rates. The following paragraphs provide

an overview of the data, management, and
handshake buses and describe how these
buses interface with the network analyzer.

1-6.% Data Bus Description

The data bus contains eight bi-directional
active-low signal lines, DIO 1 thru DIO 8.
One byte of information (eight bits) is
transferred over the bus at a time. DIO 1
represents the least-significant bit (LL.SB)
in the byte; DIO 8 represents the most-sig-
nificant bit (MSB) in the byte. Each byte
represents a peripheral address (either
primary or secondary), a control word, or
a data byte. Data bytes are usually for-
matted in ASCII code, without parity. The
data bus provides the conduit for transmit-
ting control information and data between
the controller and the instrument (network
analyzer).

1-6.2 Management Bus Description

The management bus is a group of five sig-
nal lines that are used to control the oper-

1-8

ation of the bus system. Functional infor-
mation regarding the individual manage-
ment bus control lines is provided below.

a. ATN (attention). When this line is true,
the 560A will respond to appropriate in-
terface messages (e.g., device clear
and serial poll) and to its own listen/
talk address.

b. EOI (end or identify). This line is set
true during the last byte of a multi-byte
message. This line is also used in con-
junction with ATN to indicate a parallel-
poll.

¢. IFC (interface clear). When this line is
true, the 560A interface functions are
placed in a known state, i.e., unad-
dressed to talk, unaddressed to listen,
and service request idle.

d. REN (remote enable), When this line is
true, the 560A is enabled for entrance
into the remote state (i.e., certain front
panel functions disabled) upon receipt of
its listen address. The remote state is
exited when either: (1) the REN line is
false (high), (2) the go-to-local (GTL)
message is received, or (3) the 560A
programming command RL (return to
local) is received.

e. SRQ (service request). If programmed
for interrupt mode (IM) operation (refer
to paragraph 3-7.1, d, 2), the 560A will
set this line true to indicate that it re-
quires service.

1-6.3 Data Byte Transfer Control (Hand-
shake) Bus Description

“Information is transferred on the data lines
under control of a technique called the three-
wire handshake. The three handshake bus
signal lines are described below; Figure
1-5 shows a typical interlocking handshake
operation.

a. DAV (data valid). This line is set true
(arrow 1) when the talker has (1)sensed
that NRFD is false, (2) placed a byte of
data on the bus, and (3) waited an appro-
priate length of time for the data to
settle,
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Figure 1-5. Typical Handshake Operation

b. NRFD (not ready for data). This line is
set true (arrow 2) by a listener to indi-
cate that valid data has not yet been ac-
cepted. The time between the events
shown by arrows 1 and 2 is variable and
depends upon the speed with which a lis-
tener can accept the information.

¢. NDAC (not data accepted). This line is
set false by a listener when the lis-
tener has accepted the current data byte
for internal processing. When the data
byte has been accepted, the listener re-
leases its hold on NDAC and allows the
line to go false. However, because the
GPIB is constructed in a wired-OR con-
figuration, this line will not go false
until all listeners participating in the
interchange have also released the line.
As shown by the arrow labeled 3, when
the NDAC line goes false the DAV line
follows suit a short time later. The false
state of the DAV line indicates to the bus
that valid data has been removed; conse-
quently, with valid data no longer on the
line, the NDAC line is pulled low again
in preparation for the next data inter-
change. This action is shown by the
arrow labeled 4.

The next action that occurs is shown by
arrow 5. This arrow shows NRFD going
false following NDAC returning to its
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true state. The false state on NRFD in-
dicates to the bus that all listeners are
ready for the next information inter-
change. The time period between these
last two events (NDAC going true and
NRFD going false) is variable and is de-
pendent upon the length of time that it
takes a listener to process the data byte.
Therefore, the result of the wired-OR
construction of the handshake bus is that
a talker is forced to wait for the slowest
instrument to accept the current data be-
fore it can place a new byte of informa-
tion on the bus.

RF DETECTOR-DIODE REPLACEMENT

Field replacement of the detector diode is
possible with both the 560-6 series SWR
Autotesters, and the 560-7 and 560-71
series RF detectors. In the 560-7 series
detectors, the diode is encased in a module;
WILTRON part numbers are 560-7219A (0.
to 18.5 GHz), -7219B (0,01 to 26.5 GHz),
and -7219C (0.01 to 34.0 GHz). In both the
560-6 series SWR Autotesters and the
560-71 series RF detectors, the diodes

are discrete components. For the SWR
Autotesters, the diode part number is 10-9;
for the detectors, the diode part number is
10-21, Parts ordering information is con-
tained in Section VI, Parts Lists, and re-
placement instructions are contained in Sec-
tion VII, Service,
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1-8 PRECAUTIONS

The 560-98 Series SWR Autotesters and

560-7 Series RF detectors are high-quality,
precision, laboratory instruments and should
receive the same care and respect afforded

other such instruments. Complying with the

following precautionary notes will guarantee
longer component life and less equipment
downtime due to connector or component
failure. Also, such compliance will ensure
that failures on these components are not
due to misuse or abuse, two failure causes
not covered under WILTRON warranty.

a. Beware of Destructive Pin depths on
Mating Connectors.* Measure the pin
depth (Figure 1-6) of the test device
connector before mating it with the
detector or SWR Autotester test port
connector. When any detector or SWR
Autotester connector is mated with a
connector having a destructive pin
depth, the detector or SWR Autotester
connector will probably be damaged.
(A destructive pin depth has a center
pin that is too long in respect to the
connector's reference plane.)

The center pin on all of the detector
and SWR Autotester connectors has a
precision tolerance measured in mils
(1/1000 inch). Connectors on test
devices that mate with the detector
connector and the SWR Autotester test
port connector, however, may not have
the proper pin depth. These connectors
must be measured before mating.to
ensure suitability. Gauging sets for
measuring pin depth are available
(Section IV).

When gauging pin depth, if the test de-
vice connector measures out of toler-
ance (Table 1-5) in the "+" region
(Figure 1-7), the center pin is too

long. Mating under this condition will
probably damage the detector or SWR

*The term "pin" is used in a generic sense.

REFERENCE REFEREMCE
PLANE PLAHE

| Kt

/ -
FEMALE gﬁ MALE
.207 L2207
P +.000 2R} - 0
DEPTH -.001 DEPTH -.000
TYPE N
CENTER
CONDLCTOR

MOUNITED FLUSH

A=

REFERENCE

PLANIE
GPC 7
v -.,-":":
FEMALE = — MALE
= Pl DEPTH % LIZ7)
S——
e REFERENCE PLANE —[« FIH DEPTH

SMA (WSMA)

Figure 1-6. Connector Pin Depth

Autotester connector. On the other
hand, if the test device connector
measures out of tolerance in the "-"
region, the center pin is too short. A
mating, while not causing any damage,
will result in a poor connection and
will degrade the quality of the meas-

urement.

It refers to both the center conductor

pins on type N and SMA (WSMA) male connectors and the center conductor sleeves
on type N, GPC 7, and SMA (WSMA) female connectors.

2-560A-OMM
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Table 1-5. Pin Depth Tolerances for 560
Detectors and SWR Autotesters
MMC
PORT/CON- | PIN DEPTH GAUGE
SERIES MECTOR TYPE | READING!
560-98 SWR TEST-A +0.000 same as
Autotesters =0.003 Pin Depth
TEST-N 207 =0.000 210 -0.003
+0.002 +0.001
TEST-NF 207 +0.000 same as
-0.002 | Pin Depth
TEST-52 -0.0025
-0.0035
TEST-SF2 -0.0003
-0.0007
INPUT-RS -0.0003
-0.0007
TEST-K +0.000
-0.002
INPUT-KF +0.000
-0.003
560-7 RF INPUT-N 207 =0.000 210 -0.003
Detectors +0.006 +0.003
INPUT-A +0.000 same as
-0.003 Pin Depth
INPUT-S -0.001
+0.004
INPUT-K +0.000
-0.003

LEGEND AND NOTES

Typical Model Numbers:

560-98 SF 50
l— Impedance

Connector type (Test Port Connec-
tor on Bridges and SWR Autotestors)

Series Number

Connector-Type Abbreviations

N = Type N male
NF = Type N female

A = GPC?

§ = WSMA male
SF = WSMA female
K = K male

KF = K female

IMMC is Maury Microwave Corp.
ZSMA connectors that mate with WSMA connectors
should have the same pin depth tolerance.
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Figure 1-7. Pin-Depth Gauge

Avoid Over-Torquing Connectors. Ap-
pPlying too much torque to the connect-
ors that mate with 560 detectors and -
SWR Autotesters is destructive, because
it may damage the connector center
pin or may cause the connector body
to turn in its housing. Finger-tight is
usually sufficient, especially on type N
and GPC 7 connectors. Should it be
necessary to use a wrench to tighten
SMA or WSMA connectors, however,
use a torque wrench that breaks at 8
inch-pounds. As a general rule, NEVER
USE PLIERS TO TIGHTEN CONNECT-
ORS.

Avoid Applying Excessive Power. The
560-98 series SWR Autotesters are
rated a +27 dBm (0.5 watts) and the
560-7 series RF Detectors at +20 dBm
(100 mW) maximum input power. Ap-
plying power levels beyond these val-
ues, for even short durations, can
seriously damage the instruments' inter-
nal components.

Do No Disturb Teflon Tuning Washers
on Connector Center Pins. The center

conductor on most 560 SWR Autotester
test port connectors contains a small
teflon tuning washer located near the

2-560A-OMM
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point of mating (interface). This
washer (Figure 1-8) compensates for
minor impedance discontinuities at
the interface. The washer's location
is critical to the SWR Autotester
performance, DO NOT DISTURB.

TEFLON TUNING
WASHER

NOTE

The washer shown is on a
GPC 7 connector. A simi-
lar washer is installed on
almost all WILTRON preci-
sion components.

Teflon Tuning Washer on
GPC 7 Connector

Figure 1-8.

When making field repairs of WSMA
test port connectors, however,
discard the washer. Although dis-
carding this washer may degrade the
original return loss specification by
3 to 4 dB, the return loss will be
better than if the washer is incor-
rectly placed. If the degradation to
return loss is unacceptable, the SWR

2-560A-OMM
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Autotester should be returned to
WILTRON for alignment.

Avoid Mechanical Shock. The 560
detectors and SWR autotester are
designed to withstand years of nor-
mal bench handling.

Do not drop or otherwise roughly
handle them, however. They are
laboratory-quality instruments. The
detectors and SWR Autotesters are
shipped from the factory in sturdy,
foam-rubber padding. These boxes
should be used for storage when the
components are not in use.

Keep Component Connectors Clean.
The precise geometry that makes
possible the detector's and SWR
Autotester's high performance can be
easily disturbed by dirt and other
contamination adhering to connector
interfaces. When not in use, keep
the component connectors covered.
Refer to paragraph 7-5.8 for cleaning
instructions.

Avoid Touching the Outer Conductor
(Coupling Nut) on the RF Detector

or SWR Autotester to a *Voltage

Greater Than 4 Volts. This cou-
pling nut, via the shield lead on
the A, B, or R connector, connects
to two back-to-back 3.3V Zener
diodes on the A3 Log Amp PCB.
Voltages larger than 4 volts may
destroy the diodes and cause damage
to the surrounding circuitry.
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SECTION 11
INSTALLATION

21 INTRODUCTION

This section provides information on initial
inspection, preparation for use, and Gen-
eral Purpose Interface Bus (GPIB) inter-
connections. Also included is information
concerning reshipment and storage of the
network analyzer and its dedicated micro-
wave components.

2-2 INITIAL INSPECTION

Inspect the shipping container for damage.
If the container or cushioning material is
damaged, retain it until the contents of the
shipment have been checked against the
packing list, and the instrument has been
checked for mechanical and electrical op-
eration.

If the 560A is damaged mechanically,
notify your local sales representative or
WILTRON Customer Service, If either
the shipping container is damaged or the
cushioning material shows signs of stress,
notify the carrier as well as WILTRON,
Keep the shipping materials for carrier's
inspection. :

2-3 PREPARATION FOR USE

Preparing the Model 560A Scalar Network
Analyzer for use consists of three opera-

tions. These three operations - selecting
the operating voltage, interconnecting the

560A with a sweep generator, and normal-
izing the input horizontal sweep voltages -
are described in the following paragraphs.

2-31 Selection of Operating Voltage

The Model 560A comes equipped with a
voltage selector module that enables the
network analyzer to be used with any of
four international line voltages: 100, 115/
120, 220, and 230/240 Vac. Each 560A is

preset and tagged at the factory for the line
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voltage used in the customer's country. If
the line voltage in the user's area is the
same as that stated on the tag, the user can
proceed to paragraph 2-3,2, If, however,
the line voltage is different from that stated
on the tag, the user can reconfigure the
voltage selector module (Figure 2-1) using
the following procedure.

a. Disconnect the power cord from the
voltage selector module and slide
the cover to the left to gain access
to the fuse compartment.

b. Pull forward on FUSE PULL (3) and
remove line fuse @ .

c. To select operating voltage:

1. Pull FUSE PULL to left and remove
PC board.
A
NOTE

The PC board is tightly
secured within the module
housing. It may be necessgry
to use needle-nose pliers og
a similar tool as a pry.

2. Orient PC board so that the desired
voltage is facing up and on the left
side of the board.

3. With desired voltage facing up, re-
install PC board into its slot. Press
firmly to seat the board.

4. Push FUSE PULL back to its normal
position and insert a fuse of the prop-
er value (as indicated on the bottom
of the module) into the fuse holder.

2-3.2 Sweep Generator Interconnection

The Model 560A Scalar Network Analyzer
requires input from a microwave sweep

2-1




LINE VOLTAGE SELECTOR CARD

g A A e

Figure 2-1.

generator. Although the 560A was designed
to operate with the WILTRON 6600/6600A
Series Programmable Sweep Generator, it
is compatible with most other sweep gener-
ators. A plate is attached to the 560A rear
panel. This plate lists the interconnections
between the sweep generator and the 560A,
and the rear-panel switch settings. The
only requirement is that the sweep gener-
ator be able to supply the required hori-
zontal sweep ramp, retrace blanking, and
marker voltages. These voltages are
specified in Table 1-1, Model 560A Scalar
Network Analyzer Specification Chart.
Figure 2-2 shows the interconnections be-
tween the 560 A and the WILTRON 6600A
Series Programmable Sweep Generators.

NOTE
The rear panel HORI-
ZONTAL SELECT switch
must be set to the posi-
tion that corresponds to
the particular horizontal
input ramp: 0 to +10V,
0 to +15V, or -8V to +8V,

2-2

Line Voltage Selector Module

2-3.3 Horizontal Sweep Ramp
Normalization

Normalization of the horizontal sweep ramp
sets the input ramp voltage to start at 0
volts and to stop at 10 volts. Normalization
is necessary to make the analog real time
ramp ''fit" the digital storage and refresh
memory circuits. The two front panel
screwdriver potentiometers labeled HORIZ-
START and -STOP are the normalization
adjustments, The START potentiometer, in
conjunction with an internal clamping cir-
cuit, adjusts the ramp to start at 0 volts;
the STOP potentiometer, also in conjunction
with an internal clamping circuit, adjusts
the ramp to stop at 10 volts. If the START
potentiometer is misadjusted, horizontal
and vertical data at the low end of the fre-
quency band will be lost; if the STOP poten-
tiometer is misadjusted, horizontal and
vertical data at the high end of the frequen-
cy band will be lost. Adjust the START and
STOP potentiometers as follows:

2-560A-OMM




INTERCONNECTION WITH 6600A
SWEEP GENERATORS:

The 660A interconnects with B600A
sweep generators via a 9-to-25-pin
adapter-cable, WILTRON part number
560A-B-11359-1. This cable connects be-

tween the 9-pin AUX 1/O connector on
the 560A and the 25-pin AUX 1/O

connector on the 6600A.

Figure 2-2, Interconnections between WILTRON G6600A Series
Programmable Sweep Generator and Model 560A
Scalar Network Analyzer

a. Interconnect the 560A with a sweep gen-
erator (paragraph 2-3. 2) and adjust the
sweep generator controls to provide a
50 ms (approximate) sweep.

Turn on the 560A by depressing POWER
pushbutton switch. Power ON indicator
should light.

. Turn on Channel A by depressing
CHANNEL A ON pushbutton switch. The
Channel A OFFSET dB display and
either the dB or dBm indicator should
light.

. Insure Channel B is off by observing
that the CHANNEL B ON pushbutton
switch is not depressed and that none
of the Channel B indicators are lit.

2-560A-OMM

. Place the 560A in real time display mode

by depressing REAL TIME pushbutton
switch.

. Locate horizontal trace by depressing

and holding the REF POS LOCATE
pushbutton switch. Posgition trace on
center graticule line by adjusting SET
screwdriver potentiometer.

Adjust START and STOP potentiometers
as follows:

With REF POS LOCATE depressed,
observe CRT and rotate START po-
tentiometer clockwise until left
trace-end dot begins to move right;
then stop.



2. Rotate START potentiometer counter-
clockwise until trace-end stops
moving left and dot begins to inten-
sify; stop counter-clockwise rotation.
Left trace movement should stop on
or within 1 minor division from left-
hand graticule edge. If trace-end dot
movement is not as described, refer
to Table 3-5.

3. Rotate STOP potentiometer clockwise
until trace-end stops moving right.
Right trace movement should stop on
or within 1 minor division from right
graticule edge. If trace-end dot
movement is not as described, refer
to Table 3-5. An example of a prop-
erly aligned trace is shown below.

4, Release REF POS LOCATE.

2-4 GPIB SETUP AND INTER
CONNECTION

With Option 3 installed (the option can be
installed in the field), the Model 560A Scalar
Network Analyzer is capable of providing
automated microwave measurements via the
GPIB. Specific GPIB information — includ-
ing interface connections, cable require-
ments, and addressing instructions — is
contained in the following paragraphs.

2-41 GPIB PCB Installation

To install the GPIB PCB, proceed as
follows:

a. Gain access to the 560A printed cir-
cuit boards (PCBs), as described in
paragraph 5-2.

b. Using the 4-40 kit hardware, secure
the A6 PCB (Part No. 560-D-7006-3)

c. On the 560A rear panel,

to the 560A mounting plate, as shown
in Figure 5-3.

remove the
plate covering the Option 3 mounting
hole. This plate is shown in Figure
2-4.

d. Using the 6-32 kit hardware, secure

the A7 PCB (Part No. 560-B-7007)
into the Option 3 mounting hole on the
560A rear panel.

e. Orient the connector on the red flat-

wire harness so that the arrowhead
(¥) is aligned with pin 1 on A6P1
(Figure 2-3). Connect the two connec-
tors together.

f. Connect the multicolored flatwire har-

ness (Part No. 802-18C-6.0) between
P2 of the A6 PCB and J1 on the
Digital (A2) PCB. Connector A2J1 is
shown in Figure 7-55.
2-4.2 Interface Con.. .ctor
Interface between the Model 560A and other
devices on the GPIB is via a 24-wire inter-
face cable. The interface cable is specially
constructed with each end containing a
connector sheil with two connector faces.
These double-faced connectors allow for the
parallel connection of two or more cables
to a single device. Figure 2-3 shows the
pin assignments for the Type 57 connector
installed on the 560A rear panel. Table
1-4, Accessories, contains leading particu-
lars on the WILTRON cable assemblies.
The WILTRON cables may be ordered by
special request. Refer to Section VI for
parts-ordering information.

2-4.3 Cable-Length Restrictions

The GPIB system can accommodate up to
fifteer instruments at any one time. To
achieve design performance on the bus,

the proper timing and voltage-level rela-
tionships must be maintained. If either the
cable length between separate instruments
or the accumulated cable length between all
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560A Switch Settings

Horizontal Select = 10
Z Axis Select = EXT

CALTION

Figure 2-2A. Interconnections between WILTRON 610D Sweep Genera-
tor and Model 560A Scalar Network Analyzer.
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Item No.

@ & e

AGP1

Description

GPIB Interconnect (A7) Printed Circuit Board

GPIB Interface (A6) Printed Circuit Board

Cable Assembly, GPIB Interface (A6) to Digital
(A2) Printed Circuit Board

Screws, 4-40 x 3/8-inch (5 each)

Flatwashers,

#4 (5 each)

Screws, 6-32 x 5/16-inch (2 each)
Split Washers, #6 (2 each)

Clips, Cable

WILTRON
Part No,

560-B-7005
560-D-7006-3
802-18C-6.0
900-141
900-346

900-68
900-392

553-118
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Figure 2-3.

Model 560A Scalar Network Analyzer,
Option 3 Retrofit Kit




2-44 Interconnecting the Model 560A
@\ on the GPIB
The Model 560A is interconnected with a
WSTALLATION OF suitable sweep generator and GPIB system
e controller. Interconnection with other per-
ORDER 580 0F1.3 ipheral equipment, e.g. an X-Y plotter, is
via the controller. GPIB interconnection is
accomplished as follows: .
a. Interconnection with Sweep Generator.
To connect the Model 560A to the sweep
enerator, refer to paragraph 2-3. 2.
Q@ ) g O paragrap
- - b. Interconnection with Controller. To
Rigure 204 gﬁ:&z’l‘ sssocf‘}iif?fni? connect the Model 560A with the GPIB
controller, connect a 1-, 2-, or 4-
meter (as required) GPIB interconnect
instruments is too long, the data and control cable between the Option 3 interface
lines cannot be driven properly and the connector on the 560A rear panel (Fig-
system may fail to perform. Cable length ure 2-5) and a like connector on the
restrictions are as follows: controller (refer to controller instruc-
tion manual to locate this connector).
e No more than 15 instruments may be
installed on bus. NOTE
e Total accumulative cable length may -
not exceed 2 times the number of Since the GPIB is of paral-
bus instruments in meters or 20 lel construction, the inter-
meters, whichever is less. connect cable from the 560A
(
((:)\ @ 24 [ 12 | CHASSIS GROUND
23 | 11 |ATN
=N 22 |10 | sra
D calf |ofmons LOGIC GROUND 21|19 |irc
C=1=1 | . 20 [ 8 |NDAC
GPIB [=N= 1| @ 19| 7 INRFD
CONNECTOR E E INTERFACE < 18 6 DAV
E g REN| 17| 5 |EOI
(== D108 | 16 | 4 |D104
p1o7 | 15 [ 3 |p103
WJ D106 | 14| 2 |p102
\Q(D p1os| 13[ 1 |p1on
ADDRESS
m— /\/
1 o
ADDRESS =1k T BT AMPHENOL PN 57.20240.2
SWITCH s| oo | o
6| |7
th | OErm | CRF
e

Figure 2-5. Option 3 Panel (Address Switch and GPIB Connector)
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can also connect to the open
face on any other bus instru-
ment's interface connector
cable.

2-45 Addressing the Model 560A

Addressing the Model 560A to talk and listen
is accomplished from the rear panel. The
Option 3 panel (Figure 2-5), located on the
rear of the Model 560A, contains a vertical
row of six white ON/OFF rocker-type
switches. The top five switches are used to
assign the talk/listen address (talk and
listen addresses use the same address num-
ber); the bottom switch is used for data de-
limiting (paragraph 2-4.86).

The five Option 3 address switches are

- arranged from top to bottom in a binary
format, the least significant bit (LSB)
located at the top. As shown inFigure 2-5,
there are two sets of numbers assigned to
switches within the ADDRESS switch row.

The numbers 1, 2, 4, 8, and 16, left and
0, right, represent binary weights; i. e.,
when a switch's rocker arm is depressed
in the direction of the number, the number
represents the binary weight of the switch.
To determine the talk/listen address that
has been assigned, note the positions of
the switch rocker arms and add, in decimal
addition, the binary weights. The sum of
that addition is the talk/listen address that
the Model 560A responds to. For example,
assume that the first, third, and fifth
switches, from top to bottom, have been
depressed to the left. The decimal sum of
the weighted digits 1, 4, and 16 is 21--the
talk/listen address.

When assigning a talk/listen‘address, any
number from 0 to 30 may be used. How-

ever, no two GPIB instruments can share
the same address number. The tabulation
in Figure 2-6 shows the available decimal
address numbers, the ASCII character

assigned to each number, and the binary

(MSB) (LSB) (MSB) (LSB)

Decimal ASCII Decimal ASCII

Address |[Character| 16 8 4 2 1 Address | Character|l 16 8 4 2 1
0 Space 0 0 0 0 0 16 0 1 0 0 0 0
1 ! 0 0 V] 0 1 17 1 1 0 0 0 1
2 " 0 0 0 1 0 18 2 1 0 0 1 0
3 # 0 o | 0 1 1 19 3 1 1} 0 1 1
4 $ 0 0 1 0 0 20 4 1 0 1 0 0
5 To 0 0 1 0 1 21 5 1 0 1 0 1
6 & 0 0 1 1 0 22 6 1 0 1 1 0
7 ' 0 0 1 1 1 23 7 1 0 1 1 1
8 ( 0 1 0 0 0 24 8 1 1 0 0 0
9 ) 0 1 0 0 1 25 9 1 1 0 0 1
10 * 0 1 0 1 0 26 : 1 1 0 1 0
11 v 0 1 0 1 1 27 ; 1 1 0 1 1
12 . 0 1 1 0 0 28 < 1 1 1 0 0
13 - 0 1 1 0 1 29 = 1 1 1 0 1
14 . 0 1 1 1 0 30 > 1 1 1 1 ]
15 / 0 1 1 1 1

Switch ON = 1

Switch OFF = 0

Figure 2-6, Available Address Codes and Corresponding
Address Switch Positions
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arrangement of 1's and 0's to which the
number is equivalent. Keep in mind that
the most significant bit (MSB) is the left-
most digit. This is the binary position that
corresponds to the fifth-from-the-top
switch on the Option 3 panel. The 560A is
shipped from the factory with address
switches set to 6.

2-46 Data Delimiting (CR-CR/LF Switch)
As described in the preceding paragraph,
the bottom switch on the Option 3 panel is
used for data delimiting. Data delimiting,
as it applies to the GPIB, is the method by
which a talker signals to the controller that
data or control transmission has finished.

Two ASCII characters are used for the data-
delimiting function. These characters are:
carriage return (CR) and line feed (LF).

The position of the CR-CR/LF switch deter-
mines which character or combination of
characters is sent over the bus by the
Model 560A. Some controllers want CR,
some controllers want both CR and LF, and
other controllers do not care. For example,
the Commodore PET 2001 controller wants
CR only, the Hewlett-Packard 9825A and 85
want both CR and LR (CR/LF), and the Tek-
tronix 4051 will accept either CR or CR/LF.

2-5 PREPARATION FOR STORAGE
AND/OR SHIPMENT

2-51 Preparation for Storage

Preparation for storage involves cleaning

the unit, packing the inside of the unit with

moisture-absorbing dessicant crystals,

and storing the unit in a proper environ-

ment. Environmental storage conditions

for the Model 560A are listed in Table 1-1.

2-5.2 Preparation for Shipment

To provide maximum protection against

damage in transit, the Model 560A should be

repackaged in the original shipping con-
tainer. If this container is no longer avail-

able and the 560A is being returned to '
WILTRON for repair, contact Customer
Service and a new shipping container will

be sent to you free of charge. In the event
neither of these two options is possible,
follow the instructions below.

a. Use a Suitable Container. Obtain a cor-
rugated cardboard carton with a 275~
pound test strength and inside dimensions
of no less than six inches more than the
instrument dimensions; this allows for
cushioning.

b. Protect the Instrument. Surround the
instrument with polyethylene sheeting
to protect the finish.

c. Cushion the Instrument. Cushion the
instrument on all sides by tightly pack-
ing dunnage or urethane foam between
the carton and the instrument, allowing
three inches of cushioning on all sides.

d. Seal the Container. Seal the carton with
shipping tape or with an industrial
stapler.

e. Address the Container. If the instru-
ment is being returned to WILTRON for
service, mark the WILTRON address,
as shown below, and your returnaddress
on the carton in one or more prominent
locations. The WILTRON address is:

WILTRON Company
ATTN: Customer Service
825 E. Middlefield Road
Mountain View, CA 94043

If the microwave components,
i.e., SWR Autotester and RF
Detector(s), are being returned
with the network analyzer,
package them separately.
Packaging network analyzer
and microwave components

in the same carton can result
in damage to the equipment.
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Figure 3-1la. Front Panel Controls, Connectors, and Indicators
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SECTION i
OPERATION

31. INTRODUCTION

This section provides information on 560A
front and rear panel controls, operational
checkout, and Option 3 GPIB operation.
The GPIB information includes general
information and a description and sum-
mary of GPIB command codes.

3-2. CONTROLS AND CONNECTORS

3-21 Front Panel Controls and cbnnactors

Front panel controls and connectors are
indexed in Figures 3-1a and 3-1b. As
shown by front panel shading, controls are
arranged in three functional groups. The
top group of controls are for Channel A,
the middle group are for Channel B, and
the bottom group of controls are common
to both channels. Controls for Channels A
and B function identically for their respec-
tive channels; consequently, only the Chan-
nel A controls are described.

TRACE ROTATE - adjusts slope of
displayed trace (paragraph 3-4. 3).

(2) HORIZ POSITION - adjusts horizontal
position of displayed trace (paragraph
3"4- 3).

(3) INTENSITY - controls intensity of
displayed trace.

@ FOCUS - controls focus of displayed
trace.

OFFSET dB - indicates offset in dB

from zero dB reference when REFER—I

ENCE dB/dBm pushbutton switch is in dB
position. When REFERENCE dB/dBm is .
in d Bm position, OFFSET dB indicates
absolute power indBm at point where trace
crosses reference line.
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(§) OFFSET ZERO - returns OFFSET dB
display readout to 00.0 and moves trace
to 0 dB reference position.

@ A - input connector for Channel A.
B - input connector for Channel B.

R - input connector for reference
channel.

OFFSET - controls vertical position

of displayed trace. Used in conjunc-
tion with REFERENCE dB/dBm pushbutton
switch and OFFSET dB display to provide
either absolute power (dBm) or relative
power (dB) measurements at point where
trace crosses reference line (referto para-
graph 3-3.3).

() REFERENCE dB/dBm - determines

which measurement units (dB or dBm)
will be used. When dB indicator is lit,
OFFSET dB display readout is in dB, Wher.
dBm indicator is lit, OFFSET dB display
readout is in dBm. When dBm indicator
flashes, OFFSET dB display readout is
uncalibrated for absolute power measure-
ments. The 560A is uncalibrated for d Bm
measurements when INPUT is in A-R (B~R)
mode or when MEMORY is in SUBTRACT,
AVG, or RECALL mode,

@ ZERO dB SET - used during relative
power (dB) measurements (REFER-
ENCE dB/dBm pushbutton switch in dB
position) to control the position of the 0 dB
reference; control is inoperative in the
dBm mode (refer to paragraph 3-3. 3).

dB PER DIVISION - group of push-

button switches which determine ver-
tical resolution of displayed signals. Each
switch has a value, as indicated. For val-
ues other than those indicated, e.g., 3, 6,
12, etc., depress two or more switches.
The sum of the depressed-switch values
equals the dB per division resolution,
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Figure 3-1b. Front Panel Controls, Connectors, and Indicators
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SMOOTHING - three-position switch

(OFF, MIN, MAX) provides two levels
of filtering, thereby improving the display
at low signal levels.

@ UNCAL - lights to indicate that the in-

put horizontal ramp voltage is changing
faster than internal memory can process
and store data.

REMOTE - lights to indicate that the
560A is operating under GPIB control.

(1) HORIZ START and STOP - potentiometers
used to normalize the input horizontal

sweep range voltage, START adjusts start

of sweep (left side of CRT) and STOP adjusts

end of sweep (right side of CRT). (Refer to

paragraph 2-3. 3,)

X-Y PLOT - switches X and Y data to
rear panel BNC connectors for input

to X~Y plotter. This control operates in

conjunction with REFRESH and REAL TIME

pushbutton switches (refer to paragraph

3-3.5).

REFRESH HOLD - stops updating of
refresh display, thereby freezing it.

REAL TIME - displays input data in real

(sweep generator frequency sweep) time.
Also, provides real time data to rear panel
HORIZONTAL OUTPUT connector,

(@) REFRESH - displays input data at a con-

stant 14 ms rate, When both REFRESH
and X-Y PLOT pushbutton switches are de-~
pressed, refresh data is held (not updated)
in memory and read out at a 30 s rate. The
30 s sweep is applied to the rear panel
HORIZONTAL OUTPUT connector (refer to
paragraph 3-3.5).

(@) TILT - tilts displayed marker pips
from -45° to +45°.

@ THRESHOLD - controls on/off and
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threshold level of input markers.

POWER - applies line power to in-
strument.

() REF POS LOCATE - locates the refer-

ence line used for absolute (dBm) or
relative (dB) power measurements. This is
the line about which the display expands.
When depressed, displayed trace disappears
and reference appears as a horizontal line.
Reference line can be repositioned by ad-
justing the SET potentiometer.

STORE TRACE - stores displayed
trace in internal memory. Red indi-
cator remains lit until data is stored.

R - displays reference channel on
Channel A.

A-R (Ratio Mode) - subtracts refer-
ence channel input from A channel
input; result is displayed on Channel A.

(2) A - displays Channel A.

CHANNEL A ON - switches dc power to
Channel A circuits. When both this
switch and the CHANNEL B ON switch are
off (not depressed), the Model 560A will

display Channel A.

@ RECALL - used to recall data stored
in memory.

AVG - averages data stored in memory
with selected channel input (R, A-R, A).

(33) SUBTRACT - subtracts data stored in
memory from selected channel input
(R, A-R, A).

OFF - allows selected channel output
(R, A-R, A) to bypass MEMORY SUB-

TRACT or MEMORY AVG circuits and be
displayed on Channel A.
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CAUTION
FOR CONTINUED FIRE PROTECTION
REPLACE WITH FUSE DF SPECIFIED
TYPE AND RATING
ELECTRIC SHOCK HAZARD. DO NOT
REMOVE THIS PANEL OR CABINET
COVERS. REFER SERVICE TD DUALIFIED
PERSONNEL

Figure 3-2. Rear Panel Controls and Connectors

3-2.2 Rear Panel Controls and Connectors

The Model 560A rear panel controls and @ HORIZONTAL INPUT - provides input
connectors are described below. Refer to for horizontal sweep ramp from sweep
Figure 3-2 for the location of each item. generator.
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(2) HORIZONTAL SELECT - 3-position

switch., Selects the proper sweep start
and stop range for three possible horizontal
sweep ramp inputs: 0 to +10V, 0 to +15V,
and -8V to +8V.

(3)I1EEE 488, 1EC 625 INTERFACE (Option
3) - provides input/output connector for
GPIB interface (paragraph 2-4. 3).

ADDRESS (Option 3) - six rocker switches.

Each of the top five switches determines
the 560A's GPIB talk/listen address; for an
explanation of these switches, refer to para-
graph 2-4.4. The sixth switch, (CR, CR/LF)
selects the data-delimiting character; for an
explanation of this switch, refer to paragraph
2-4,5,

@AUX I/O - D-type subminiature
connector. Provides horizontal input,
external Z-axis, marker, blanking/pen lift,
and alternate-sweep connections between
the sweeper and the 560A. To display al-
ternate sweeps on the 560A, the sweeper must
have two alternate-sweep control signals:
(1) an alternate-sweep line that goes TTL-
low to indicate the alternate-sweep input, and
(2) an alternate line that goes TTL-high for
Channel A display and TTL-low for Channel
B display.

@MARKER INPUT - provides input for
externally- generated marker signals.

®OUTPUT MODE - 2-position switch. In
CRT position, the horizontal and verti-
cal signals are present at the HORIZONTAL
OUTPUT and VERTICAL OUTPUT jacks
while positive-TTL blanking pulses are pres-
ent during retrace. In the RCDR position,
the horizontal and vertical signals are dis-
connected from their output jacks, and the
normally-open relay contacts at the BLANK/
PEN LIFT OUT jack cause the recorder
pen to lift off the paper during retrace. The
lifted pen is then held off the paper until the
next sweep. Can be modified internally for
normally-closed contact operation,

BLANK/PEN LIFT OUT - provides
either blanking pulses or connection to
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pen lift relay contacts, depending upon the
setting of the OUTPUT MODE switch .

(8)z AXIS SELECT - 2-position switch.

Selects (1) internally generated signals
for retrace blanking and bandswitch points
(INT position), or (2) external Z-axis in-
put (EXT position), If a sweeper (WILTRON
6600 series) places a dwell on the sweep
ramp to produce an intensity marker, the
Z-axis signal from the sweeper must be con-
nected to the Z AXIS INPUT connector, and
the switch must be set to EXT position to
display the intensity marker on the 560A,
Also, if the HP 8620's harmonic markers
are to be displayed, its Z-axis signal must
be connected to the 560A as described above
for the EXT position.

() VERTICAL OUTPUT - provides output
connections for vertical, Y-axis signal.

This signal varies from 0 to +8V (1V/divi-

sion), in proportion to the amplitude of the

displayed signal plus the overrange (CRT

has an 8-division vertical display overrange).

@HORIZONTAL OUTPUT - provides out-

put connection for CRT horizontal signal.
Horizontal signal is a ramp that varies from
0 to +10V in sync with the displayed sweep.
Connects to X-input of external oscilloscope
or X-Y plotter.

LOW LEVEL CAL - 2-position switch, In

NORM position, 560A processes input sig-
nals that fall within the specified range of the
560A. This setting is for normal instrument
operation. In the EXT position, 560A proc-
esses extremely low-level signals. For
these low levels, the RF output of the sweep-
er must be off (<60 dBm) during retrace.

() INPUT - 2-position switch, In the NORM

position, the CRT displays either Chan-
nel A, B, or both, depending upon the front
panel control settings. In the A ONLY position,
only the A input is detected and displayed on
the CRT. Also, if the CHANNEL B INPUT
button is depressed and the Channel B dis-
play conirols are properly set, a second
display of the A input will appear,




3-2.3 Side Panel Controls

The Model 560A right side panel controls
are described below. Refer to Figure 3-3
for the location of each item.

(1) Low LEVEL TRIM, CH A - Opti-
mizes Channel A for measurements

below -45 dBm.

(2) Low LEVEL TRIM, CH B - Opti-
mizes Channel B for measurements

below -45 dBm.

3-3°  USING FRONT PANEL CONTROLS

Front panel controls are arranged in six
functional groups: input, memory, vertical
scale factor, marker, display mode, and
smoothing. The following paragraphs con-
tain both a detailed description and instruc-
tions on how to use each control.

3-31 Input Controls

Input controls allow selection of the manner
in which the RF measurement inputs are con-
nected to the display and memory circuits.
There are three input channels and two dis-
play channels available. Input controls allow
the selection of A, B, R, A-R, or B-R—
where R is the reference channel. The

rear panel INPUT switch selects the A ONLY
mode (paragraph 7-12.1).

a. A or B Measurement Controls. These
pushbuttons connect the output of the
SWR Autotester to A or B Channel for
return loss measurements, or the out-
put of the RF Detector to A or B Chan-
nel for transmission loss/gain or abso-
lute power measurement. See Figure
3-4 for a typical transmission loss/gain
and return loss measurement setup.

b. R Reference Controls. These pushbut-
tons connect the output of the RF detec-
tor to R Channel logarithmic amplifier

=| REFLECTED
SIGNAL

A

[] TRANSMISSION

SIGNAL

Figure 3-3.

Side Panel Controls

Figure 3-4. Return Loss and Trans-
mission Loss/Gain Meas-
urement Equipment Setup
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for display on A or B Channel trace. A
typical test setup using a power splitter
is shown in Figure 3-5. In an equipment
setup of this type, the R Channel is
available to monitor the incident signal
for return loss measurements or the ab-
solute power signal for transmission
measurements without having to recon-
figure test cables. By depressing the R
pushbutton, this data is made available
to the CRT.

c. A-R or B-R Ratio Controls. These
pushbuttons subtract the output of the R
Channel logarithmic amplifier from the
output of the A or B Channel logarith-
mic amplifier. Subtracting the logarithm
of R from the logarithm of A is the same
as taking the ratio of the logarithm of
A/R; for this reason, A~R and B-R are
known as ratio inputs. These ratio in-
puts have several applications. In trans-
mission measurements, they can be used
to improve source match and eliminate the
effects of sweep generator power drift,
measure very small insertion loss signals
more accurately, and track between two
components, i.e., measure differences or
similarities between two filters, ampli-
fiers, attenuators, etc. In return loss
measurements, ratioing can be used (1)
to compensate for fluctuations in source

»

\ RF DETECTOR

SWR AUTOTESTER
DEVICE
UNDER
TEST

Typical Equipment Setup
for Using R Channel

Figure 3-5.
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power where long transmission lines are
used (e. g., measurement of aircraft
systems where test equipment is outside
the aircraft and system is inside the air-
craft) or (2) to eliminate the need for re-
calibration when source power is delib-
erately changed by adding attenuation or
by changing the sweep generator RF
power level control.

3-3.2 Memory Controls

Memory controls are available in both
Channel A and Channel B; they provide
four operations: (1) storage of input data
(STORE TRACE), (2) subtraction of stored
data from input data (SUBTRACT), (3) av-
eraging of stored data with input data (AVG),
and (4) recall of stored data upon request
(RECALL). Two uses for these controls
are described below.

a. Using Memory To Store and Subtract
Transmission System Residuals.
A primary use of memory is to store
microwave transmission measurement
system residuals. These residuals,
caused by inherent frequency response
variations within the measurement sys-
tem, are later subtracted from meas-
ured data. The process of storing re-
siduals and making them available for
later subtraction from input data is
known as display normalization. An
equipment setup for transmission loss/
gain and return loss measurements is
shown in Figure 3-6. A procedure for
normalizing the 560A display is presented
in Table 3-1. This procedure, with its
notes and waveform photographs, is
designed to provide a demonstration of
how the memory controls are used
during actual measurement applications.
The interaction betweendisplay and mem-
ory that occurs during the Display
Normalization Procedure is summa-
rized in Figure 3-7.

b. Using Memory To Calibrate the Return
Loss Measurement System. Another use
of memory is in calibrating the SWR
Autotester for return loss measure-
ments. The reference reflection for
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return loss measurements is the 100%
reflection that occurs when the SWR
Autotester test port is terminated in
either an open or a short. When this
reflection is used without compensation,
an error is introduced because of test
port match. To compensate for this
error, a technique known as open/short
averaging is used. This technique is
based on the fact that the reflection from
an open is 180 degrees out of phase from
the reflection from a short. Consequent-
ly, when these two reflections are aver-
aged together, the test port match error
signals cancel. The remaining signal is
the 100% reflection from the device under

test. In the 560A, the open/short averaging
technique is accomplished with the aid of
memory.

The return loss measurement system
test setup is shown in Figure 3-8. A
procedure for calibrating the SWR Auto-
tester is presented in Table 3-2. This
procedure, like the one used for display
normalization, is designed to provide

a demonstration of how the memory
controls are used during actual measure-
ment applications. Tne interaction be-
tween display and memory that occurs
during the Return Loss Calibration Pro-
cedure is summarized in Figure 3-9.

HORIZONTAL

560A NETWORK
ANALYZER

-

SEQ SYNC-Z AXIS

MARKERS

= |
-

6600A SWEEP GENERATOR Frapnpem 1 gh
&5 37 Z PNy mm g B
=7 B EEC 5 ,' 19
=3(0) et
o O
RF
OUTPUT
RF DETECTOR
TEST PORT
SWR
AUTOTESTER

Figure 3-6. Equipment Setup for Storing Transmission
System Residuals
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Table 3-1.

Display Normalization Procedure

1. Set up equipment and perform
initial switch positioning:

6600A Sweep Generator

POWER: ON
Press RESET.

Network Analyzer

CHANNEL A ON: Not depressed
INPUT: A
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
OFFSET ZERO: Not depressed

CATE pushbutton switch.

CHANNEL B ON: Depressed

INPUT: B

MEMORY: OFF

dB PER DIVISION: 10

REFERENCE dB/dBm: Not depressed

(dB indicator 1lit)

OFFSET ZERO: Not depressed
THRESHOLD: OFF (fully CCW)
TILT: Center of range
DISPLAY MODE: REFRESH
SMOOTHING: OFF

POWER: ON
Step Procedure Display Notes

2. Connect Channel B RF N/A Normalization should include any
Detector to test port of adapters that will be used in the
SWR Autotester. measurement, i.e., any compo-

nent that will appear between the
output of the sweeper and the in-
put to the DUT must be included
in the normalization process.

3. Depress Channel B REF The SET potentiometer is anal-
POS LOCATE pushbut- ogous to Vertical Position con-
ton switch and adjust trol on oscilloscope; consequent-
SET screwdriver poten- ly, initial positioning is arbi-
tiometer to position ref- trary. Center-screen is used
erence line as shown. for convenience.

4, Release REF POS LO- N/A Reference line disappears and

Channel B signal returns.
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Table 3-1. Display Normalization Procedure (Continued)

Step

10.

Procedure

Adjust OFFSET control
for a 00.0 OFFSET dB
display.

Adjust ZERO dB SET
control to position trace
on REF POS LOCATE
reference line.

Decrease dB PER DIVI-
SION setting until dis-
play fills screen, (If
necessary, adjust
SLOPE for a level
trace.)

Depress Channel B
STORE TRACE push-
button switch.

Depress Channel B
SUBTRACT push-
button switch.

Remove RF Detector
from test port of SWR
Autotester.

Display

N/A

N/A

Notes

This sets the OFFSET control to
its null point.

This places the dB reference
line coincident with the primary
reference line.

To allow for full resolution, the
560A has a 50% display overrange
capability; consequently, signals
can deflect a maximum of 8 divi-
sions from the reference line.

Sweep generator waveform, as
modified by system residuals,
is stored in Channel B mem-

ory.

The straight-line trace is the
normalized display. This dis-
play occurs be~ause the store
signal, which is the same as
the input signal, is subtracted
from input signal; consequently,
the difference is zero.

N/A
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MEMORY

OFF
SUBTRACT :
&0
RECALL
STORE
TRACE
AVERAGE
INPUT )——@—8=l ‘ClrcuiT | MEMORY
SUBTRACT l
1 circuIT
SEQUENCE T:g‘:"f:; E..'i ;3“ POSITION OF DISPLAYED STORED IN
T MEMORY
OF EVENTS o Esren MEMORY CONTROLS ONCR
TRANSMISSION
1 RF DETECTOR OFF HESIDUALS UNDEFINED
OFF TRANSMISSION TRANSMISSION
2 RF DETECTOR ,?;g"cg RESIDUALS RESIDUALS
3 RF DETECTOR OFF TRANSMISSION TRANSMISSION
RESIDUALS RESIDUALS
TRANSMISSION _ TRANSMISSION
- TRANSMISSION
4 RF DETECTOR SUBTRACT RESIDUALS RESIDUALS RESIDUALS
(STRAIGHT LINE)
_ TRANSMISSION TRANSMISSION
5 but SUBTRACT BUT =~ ResibuALS RESIDUALS

During the Display Normalization Procedure (Table 3-1), the interaction between the display of data on the CRT and
the storage of data in memory is summarized in the tabulation of events shown above.

With an RF detector connected to the test port of an SWR Autotester (Figure 3-6) and the MEMORY switch in the
OFF position {(as shown in the block diagram), transmission residuals are applied only to the display. This is shown
by Event 1., When the momentary STORE TRACE switch is activated — Event 2 — the transmission residuals are also
stored in memory. When STORE TRACE is released in Event 3, the transmission residuals are in both places: display
and memory. In Event 4, the MEMORY switch is changed from OFF to SUBTRACT. The transmission residuals al-
ready stored in memory are subtracted from the input transmission residuals. The difference signal, zero, is a straight
line that is displayed on the CRT. Event 5 shows the results when a DUT is connected between the RF detector and
the SWR Autotester test port. The transmission residuals are now subtracted from the DUT transmission signal, leav-
ing the true DUT characteristics for display. Note: REF POS LOCATE reference line and dB PER DIVISION switch-
bank settings can be altered without affecting calibration.

Summary of Memory and Display Interaction That Occurred
during the Display Normalization Procedure

Figure 3-7.
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560A NETWORK
HORIZONTAL ANALYZER

SEQ SYNC-Z AXIS

~
MARKERS _.J :

6600A SWEEP GENERATOR

5
25 &
Slo
o0
HF
QUTPUT
RF DETECTOR
TEST PORT
g p
SWR
AUTOTESTER

Figure 3-8. Equipment Setup for Return Loss Measurement
System Calibration

Table 3-2. Return Loss Measurement Calibration Procedure

1. Set up equipment and perform
initial switch positioning:

6600A Sweep Generator

POWER: ON
Press RESET.

Network Analyzer

CHANNEL A: ON CHANNEL B: OFF
INPUT: A INPUT: B
MEMORY: OFF MEMORY: OFF
dB PER DIVISION: 10 dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed REFERENCE dB/dBm: Not depressed
(dB indicator 1lit) OFFSET ZERO: Not depressed
OFFSET ZERO: Not depressed THRESHOLD: OFF (fully CCW)

TILT: Center of range
DISPLAY MODE: REFRESH
SMOOTHING: OFF
POWER: ON

12 2-560A-OMM




Table 3-2. Return Loss Measurement Calibration Procedure (Continued)

Step Procedure
s Connect open to test

port of SWR Autotester

3. Depress Channel A
REF POS LOCATE
pushbutton switch; ad-
just SET screwdriver
potentiometer and posi-
tion reference line as
desired.

4. Release REF POS LO-

CATE pushbutton switch.

5. Adjust OFFSET control
for a 00.0 OFFSET dB
display.

6. Adjust ZERO dB SET
control to position trace
on REF POS LOCATE
reference line.

7 Decrease dB PER DIVI-
SION setting until display
fills screen. Readjust
OFFSET control, if
necessary, to keep dis-
play on screen.

8. Depress Channel A
STORE TRACE push-
button switch.

Display

N/A

N/A

N/A_

Notes

The fully-reflected sweep gen-
erator signal is displayed.

Reference line placed in this
position to observe the down-
ward deflection of the return
loss signal.

N/A

This sets the OFFSET control
to its null point.

This places the dB reference
line coincident with primary
reference line.

To allow for full resolution, the
560A has a 50% overrange capa-
bility; consequently, signals
can deflect a maximum of 8
divisions from the reference
line in both a positive and a
negative direction without
undergoing compression.

Reflected signal from open is
stored in memory.

2-560A-OMM
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Table 3-2. Return Loss Measurement Calibration Procedure (Continued)

Step

10.

11.

12.

13.

Procedure

Remove open; connect
short in its place.

Depress Channel A
AVG pushbutton switch.

Depress Channel A
STORE TRACE push-
button switch once and
wait for light to extin-
guish.

Depress Channel A
SUBTRACT pushbutton
switch.

Remove short from test
port. Reflectometer is
now ready for return
loss measurements.

Display

N/A

Notes

Except for phase reversal, this
signal is similar to the reflected
signal from the open.

The average of the open/short
reflections is displayed.

Display is showing the result
of the open/short average being
averaged with the reflections
from the short. The average
of the open/short reflections
is in memory. It is important
that STORE TRACE be
depressed only once. If de-
pressed a second time, the
data on the display will be
stored in memory. This will
result in erroneous return loss
measurements.

Display is showing the result
of the open/short average
having been subtracted from
the short.
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OFF
SUBTRACT
AVG @ —{ DISPLAY
-0
RECALL
=0 STORE
TRACE
AVERAGE
INPUT >—@—l ‘Ciacuir [ MEMORY .gj
SUBTRACT
circuiT  [E———
SEQUENCE rs‘?r“::‘gﬂ: I:,a POSITION OF DISPLAYED STORED IN
OF EVENTS S Eain MEMORY CONTROLS ON CRT MEMORY
1 OPEN OFF OPEN UNDEFINED
OFF
2 OPEN STORE OPEN OPEN
TRACE
3 SHORT OFF SHORT OPEN
4 SHORT AVG m OPEN
AvG SHORT + OPEN
5 SHORT STORE |SHORT + OPEN # SHORT + 2 SHORT; OPEN
TRACE 2
SHORT + OPEN
6 SHORT AVG SHORT + 2 SHORT;- QOPEN
2
7 SHORT SUBTRACT SHORT — M;i’ﬁﬂ M&TﬁLﬂ!ﬁn
DEVICE p SHORT + N
8 UNDER SUBTRACT DUT - mf—ﬂ —".‘,4"—‘—
TEST
Legend: VG - mﬁzﬂ! SUBTRACT = Input — Memory DUT = Device Under Test = = Changns To

During the Return Loss Calibration Procedure (Table 3-2) the interaction between the display of data on the CRT and
the storage of data in memory is summarized in the tabulation of events shown above.

When the open is connected to the test port of the SWR Autotester (Figure 3-8) and the MEMORY switch is in the
OFF position (as shown in the block diagram), the reflection from the open is displayed on the CRT. This is shown
in Event 1. When the momentary STORE TRACE switch is activated, Event 2, the reflection from the open is also
stored in memory. When the open is replaced by a short in Event 3, the reflection from the short is displayed; how-
ever, the reflection from the open is still stored in memory. When the MEMORY switch is changed from OFF to
AVG in Event 4, the reflection from the short is averaged with the reflection from the open, and the result displayed
on the CRT. In Fvent 5, STORE TRACE is activated again. The display changes as shown. The average of the open
and short changes to the average of the short plus the average of the open and short. When STORE TRACE is released
in Event 6, the average of the short plus the average of the open and short is still on the display; however, the average
of the open and short is still in memory. When the MEMORY switch is changed from AVG to SUBTRACT in Event
7, the average of the open and short, stored in memory, is subtracted from the short, present at the input, and dis-
played on the CRT. Event 8 shows the results when a DUT is connected to the test port of the SWR Autotester. The
average from the open and short is subtracted from the DUT, leaving the true DUT return loss signal for display. Note:
REF POS LOCATE reference line and dB PER DIVISION switch-bank settings can be altered without affecting cali-
bration.

Figure 3-9. Summary of Memory and Display Interaction That Occurred
During the Return Loss Measurement Procedure, Table 3-3.
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3-3.3 Vertical Scale Factor Controls

Vertical scale factor controls provide each
channel (A, B, R) with either an absolute
(dBm) or a relative (dB) power-measuring
capability. These controls include the dB
PER DIVISION switch-bank; the REF POS
LOCATE, REFERENCE dB/dBm, and

OFFSET ZERO pushbutton switches; the
OFFSET and ZERO dR SET controls; the
REF POS SET screwdriver potentiometer;
and the OFFSET dB display. An equipment
setup for measuring the output power of the
sweep generator is shown in Figure 3-10.
Table 3-3 is a procedure for demonstrating
the use of the vertical scale factor controls.

HORIZONTAL

560A NETWORK
ANALYZER

SEQ SYNC-Z AXIS

vy

MARKERS

-

BSOOA SWEEP GENERATOR

J RF DETECTOR

1§.§3H§ "o B

31133 -.

3533?

Figure 3-10. Equipment Setup for Measuring Power Output
of Sweep Generator RF Plug-In

Table 3-3. Power Measurement Procedure

1. Set up equipment and perform
initial switch positioning:

6600A Sweep Generator

POWER: ON
Press RESET.

Network Analyzer

CHANNEL A: OFF
INPUT: A
MEMCRY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
OFFSET ZERO: Not depressed
OFFSET dR: 00.00

CHANNEL B: ON
INPUT: B
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
(dB indicator 1it)
OFFSET ZERO: Not depressed
OFFSET dB: 00.00
THRESHOLD: OFF (fully CCW)
TILT: Center of range
DISPLAY MODE: REFRESH
SMOOTHING: OFF
POWER: ON

3-16
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Table 3-3. Power Measurement Procedure (Continued)

Step Procedure Display Notes

This selects dBm as the
reference for future
measurements.

2 Depress Channel B
REFERENCE dB/dBm
pushbutton switch.

The reference line may be
positioned anywhere on the
display; the position shown
is for convenience only.

3. Depress and hold
Channel B REF POS
LOCATE pushbutton
switch and adjust SET
screwdriver potenti-
ometer to position
reference line as F
shown.

10 dB/div
7]
™~
=2

-
-
%)

Frequency

Reference line is replaced
by Channel B signal. Posi-
tion of this signal in relation
to reference line is deter-
mined by dB PER DIVISION
pushbutton switches.

4, Release REF POS
LOCATE pushbutton
switch.

10 dB/div

m
-
-
%]

Frequency

The OFFSET dB display indi-
cates the input signal's abso-
lute power level in dBm.

5. Adjust OFFSET con-
trol to position the
mid- frequency point
(center) on the trace
to the same graticule
line that the REF POS
LOCATE reference
line is positioned to.

10 dB/div

m
m
»n

Frequency

6. Depress dB PER DIVI- Trace expands about the refer-
SION pushbutton switch ence line.
labeled . 5.

.5 dB/div

-
L8

F1 Frequency
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Table 3-3. Power Measurement Procedure (Continued)
Step Procedure Display Notes
72 Depress REFERENCE N/A Trace may be off screen;
dB/dBm pushbutton it is displaced from the REF
switch. POS LOCATE reference line
by the ZERO dB SET control.
8. Push and turn ZERO (To find trace more easily, re-
dB SET control to duce dB PER DIVISION reso-
position trace near § lution to 10. After positioning
center screen. § trace, return to .5.) This
. step and the two that follow
demonstrate the relationship
F1 Frequency g2 between this control and the
REF POS LOCATE reference
line.
9. Depress and hold Trace is replaced by reference
REF POS LOCATE line.
pushbutton switch 2
and adjust SET po- s
tentiometer to posi- -
tion reference line
on center graticule 1 Erogiisncy F2
line.

10. Release REF POS Trace reappears near top of
LOCATE pushbutton screen. This shows that the
switch. 2 reference line for dB meas-

% urements is offset from the
b reference line for dBm meas-
urements by the positioning
1 e gz of the ZERO dB SET control.
11. Depress OFFSET N/A OFFSET dB display indicates

ZERO pushbutton
switch.

+00. 0.

3-18
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Table 3-3.

Power Measurement Procedure (Continued)

Step Procedure

Push and turn ZERO
dB SET control to
position low~frequency
end of trace on refer-
ence line.

12.

13. Depress OFFSET ZERO

pushbutton switch.

14, Adjust OFFSET con-
trol to position low=-
frequency end of trace

on reference line.

15. Adjust OFFSET con-
trol to position high-
frequency end of trace

on reference line.

End of Procedure

.5 dB/div

.5 dB/div

.5 dB/div

Display

N/A

Frequency

T

F2

F

Frequency

F2

Notes

This step and the three that
follow present a technique for
"adding and subtracting' in

dB using the OFFSET dB dis-
play. In this technique, ZERO
dB SET is used to establish a
00.0 dB reference at any de-
sired point on the trace.

After establishing this point,
OFFSET is used to measure to
any other point on the wave-
form; the measurement value
is indicated on the OFFSET dB
display.

Trace disappears from screen.

(As noted in Step 8, it will be
easier to find trace if dB PER
DIVISION resolution is tem-
porarily reduced to 10.) This
adjustment of the OFFSET con-
trol establishes a 0 dB refer-
ence at the low-frequency end
of the trace.

The dB value indicated on the
OFFSET dB display is the vari-
ation in power from the low end
to the high end of the frequency
band. Typically, this value is
less than 1.0 dB.

2-560A-OMM
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3-3.4 Marker Controls

Marker controls provide control over sweep
generator markers that appear on the 560A
CRT. If the WILTRON 6600A Series sweeper
provides the markers, threshold control is
provided by the front panel OFF-THRESHOLD
control. If the Hewlett-Packard Model 8620
provides the markers, markers appear on
screen when the OFF-THRESHOLD control is
is moved from the OFF (detent) position. In
the case of either sweep generator, markers
are fixed in amplitude. The THRESHOLD
control, when used, determines only the
threshold voltage at which internal marker
circuitry responds to external marker in-
puts. The front panel TILT control pro-
vides up to plus or minus (+) 45 degrees

of tilt for displayed markers. This tilting

of markers is very helpful in identifying
markers where the displayed signal has
steep skirts, e.g. measurements of an
electronic filter (Figure 3-11). Addition-
ally, when the 6600A Series sweeper with
its three different types of markers is used,
the 560A response is different for each
marker-type. This response is described
below.

a, INTENSITY Markers. The 560A responds
to intensity markers only in the REAL
TIME display mode. Markers appear
as an intensified dot; see page 3-5, @.

b, VIDEO Markers. The 560A responds to
video markers in REAL TIME or RE-
FRESH display modes. Markers appear
as a VIDEO pulse; they respond to both
THRESHOLD and TILT controls.

VARIABLE
MARKER

ey 50 MHz
COMB
MARKERS

Bandpass Filter Measure-
ment Showing Marker Tilting

Figure 3-11.

a. REAL TIME Mode.

c. RF Markers. The 560A responds to RF
markers in both REAL TIME and RE-
FRESH display modes. Markers appear
as a notch in the displayed trace, and,
since the markers modulate the RF sig-
nal, they do not respond to either MARK-
ER TILT or THRESHOLD control.

CAUTION

Marker data could be altered, or
destroyed, if the storage memory
is used to store a signal containing
marker information. Since the RF
marker pips modulate the signal,
they are stored along with the sig-
nal; consequently, when the stored
signal is recalled and either aver-
aged with (MEMORY AVG de-
pressed) or subtracted from
(MEMORY SUBTRACT depressed)
the input markers, the stored
markers are also averaged with
or subtracted from the input
markers.

3-3.5 Display Mode Controls

Display mode controls provide for five dis-
play modes: REAL TIME, REFRESH, RE-
FRESH HOLD, X-Y PLOT-REFRESH, and

X-Y PLOT-REAL TIME. These modes are
described below.

In this mode, the
horizontal sweep ramp from the sweep
generator provides drive for the CRT
X-axis display; the input data from the
logarithmic amplifier provides drive

for the Y-axis display. The horizontal
display time is determined by the sweep
generator sweep time control— SWEEP
TIME on the WILTRON 6600A Series or
TIME-SECONDS on the HP 8620C.

b. REFRESH Mode. In this mode, an in-
ternally generated 14 ms sweep ramp
provides drive for the CRT X-axis dis-
play. An internal memory, known as
refresh memory, provides drive for the
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CRT Y-axis display. The Y-axis data
is effectively read into refresh memory
in real time, and read out of refresh
memory in refresh (14 ms) time. The
data is, therefore, proportionaltosweep
generator frequency. The refresh capa-
bility provides a horizontal display time
proportional to, but independent of, the
sweep generator's sweep time control.
This provides for a non-flickering dis-

play.

. REFRESH HOLD Mode. In this mode,
the refresh (14 ms) ramp provides drive
for the CRT X-axis display; refresh
memory provides drive for the Y-axis
digsplay. In REFRESH HOLD, the dis-
play data is being read out of the refresh
memory and applied to the display at a
14-ms rate; however, the refresh mem-
ory is prevented from having new data
written into it, thereby allowing only
previously-stored data to be made avail-
able for display. The indicator associ-
ated with the REFRESH HOLD switch
remains lit while this mode is activated.
This mode is useful when the display is
to be photographed.

X-Y PLOT-REFRESH Mode. In this
mode, X-axis and Y-axis voltages come
from the refresh circuitry. The 14 ms
refresh ramp is slowed to 30 s and
applied to the HORIZONTAL OUTPUT
connector; the stored data in the refresh
memory is applied to the VERTICAL
OUTPUT connector. As described for
REFRESH HOLD, above, new data is
prevented from being written into the
refresh memory during this mode. This
mode is entered into when the X-Y PLOT
pushbutton switch is depressed while the
REFRESH pushbutton switch is depressed.
Approximately one second after the 30 s
sweep begins, the pen-lift relay causes
the X-Y plotter's pen to drop. A delay
of 500 ms prevents an erroneous line
from being traced on the X-Y plotter's
paper. In dual channel operation (both
CHANNEL ON pushbutton switches
depressed), the channels are plotted se-
quentially: first Channel A then Channel
B. A one-second delay is provided be -

2-560A-OMM

tween these two plots. Also, in either
single or dual channel operation, the
plot may be aborted by depressing X-Y
PLOT a second time. For single chan-
nel operation, the indicator associated
with the X-Y PLOT switch remains lit
until the plot is completed; for dual
channel operation, the indicator remains
lit until both plots are completed. When
the indicator goes out, the REFRESH
sweep returns to the display. A proce-
dure for setting the X and Y parameters
on the recorder in preparation for making
an X-Y plot is provided in Table 3-4; the
equipment setup is shown in Figure 3-12,

e, X-Y PLOT-REAL TIME Mode. This
mode is entered when the X-Y PLOT
pushbutton switch is depressed while
in the REAL TIME display mode.
Approximately 500 ms after the sweep
generator begins a new horizontal for-
ward sweep, the pen-lift relay causes
the X-Y plotter's pen to drop. This de-
lay prevents an erroneous line from
being traced on the X-Y plotter's paper.
The delay allows the X-Y plotter time
in which to move the pen from its rest
position to the position where the plot
actually begins. In dual channel opera-
tion (both CHANNEL ON pushbuttons
depressed), the channels are plotted
sequentially: first Channel A then Chan-
nel B. A delay is provided between these
two plots. For single channel operation,
the indicator associated with the X-Y
PLOT switch remains lit until the plot is
completed; for dual channel operation, the
indicator remains lit until both plots are
completed. The intended sweep genera-
tor mode when using the X-Y plot mode is
triggered sweep. With a triggered sweep,
the X-Y plot circuitry is armed when the
mode is entered, but the sweep does not
begin until the sweep generator's trigger
switch is activated.

3-3.6 Smoothing Control

Smoothing control provides two levels of
filtering to improve signal response at low
signal levels. This control is a three-posi=
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tion (OFF, MIN, MAX) switch. When the
SMOOTHING switch is depressed to light
the MIN indicator, the first level of filter-
ing is activated. With SMOOTHING- MIN
selected, input signals below -30 dBm re-
ceive filtering. Input signals above -30
dBm are not filtered. When the SMOOTH-~
ING switch is depressed to light the MAX
indicator, the second level of filtering is
selected. With SMOOTHING-MAX selected,
input signals below -30 dBm receive fil-

tering — first-level filtering from -30 dBm
to -40 dBm and second-level filtering below
-40 dBm. Input signals above -30 dBm
receive no filtering. Filtering greatly im-
proves noise-reduction at low signal levels;
however, filtering slows the response time
of the logarithmic amplifier. Consequently,
if SMOOTHING-MIN or - MAX is selected,
the sweep time of the sweep generator,
should be reduced to ensure faithful repro-
duction of input signals.

HORIZONTAL

560A NETWORK
ANALYZER

SEQ SYNC-Z AXIS

MARKERS

6600A SWEEP GENERATOR

O oo

° 099
0ge

-]
0 :

* Horizontal output signal:
0 to 10V ramp.

Vertical output signal:
+8.0V maximum at 1V/
division of CRT deflection.

> __ _ * HORIZ OUT
I VERT OUT
> !'- [ PENLIFT
-:—igi@ -"2:
ST 5P XY
3 3RS e

Figure 3-12.

Equipment Setup for X-Y Recorder Setup
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Table 3-4. X-Y Recorder Setup Procedure

CHANNEL A: ON

1. Set up equipment and perform
initial switch positioning:

6600A Sweep Generator

POWER: ON
Press RESET.

Network Analyzer

INPUT: A

MEMORY: OFF

dB PER DIVISION: 10

REFERENCE dB/dBm: Depressed
(dBm indicator lit)

OFFSET ZERO: Not depressed

OFFSET dB: 00.0

CHANNEL B: OFF
INPUT: B
MEMORY: OFF
dB PER DIVISION:
REFERENCE dB/dBm: Depressed
OFFSET ZERO: Not depressed

THRESHOLD: OFF (fully CCW)

TILT: Center of range

10

DISPLAY MODE: REAL TIME
SMOOTHING: OFF

Position) control to position pen over left edge
of plot graph. Press down on pen and make con-
tact with paper.

left edge of plot graph.

OUTPUT MODE (rear panel): RCDR
POWER: ON
Step Procedure Results
2 On 560A, lightly depress A-R or R pushbutton Trace is present on CRT.
switch so that all three INPUT switches are
released (not depressed).
3 On 560A, adjust Channel A SET screwdriver Trace is centered.
potentiometer to center trace on CRT.
4 On 560A, check that HORIZ START and STOP Refer to paragraph 2-3. 3.
screwdriver potentiometers are properly adjusted;
refer to paragraph 2-3. 3.
5 On 6600A, press MANUAL SWEEP button. Beam dot appears on
560A CRT.
6 On 560A, position rear panel OUTPUT MODE N/A
switch to CRT.
7 On 6600A, rotate MANUAL SWEEP control Beam dot on 560A CRT
fully counterclockwise. moves to left graticule
edge.
8 On recorder, adjust horizontal (X) Offset (or Ink dot superimposed on

2-560A-OMM
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Table 3-4. X-Y Recorder Setup Procedure (Continued)

Procedure

Resultis

10

11

12

13

14

15

On 6600A, rotate MANUAL SWEEP control
fully clockwise.

On recorder, press down on pen and ensure that
pen is coincident with right edge of plot graph.

If pen not aligned with right edge, adjust horizon-
tal Gain (or Sensitivity) control.

NOTE

If Gain (or Sensitivity) control is ad-
justed, it may be necessary to re-
check adjustment of Offset (or
Position) control.

On 6600A, rotate MANUAL SWEEP control
until beam dot is centered on 560A display.

On recorder, adjust vertical (Y) Offset (or
Position) control to position pen on reference
line for type of measurement being plotted

(i. e., top of graph if return loss being plotted
or bottom of graph if transmission gain being
plotted). Press down on pen and make contact
with paper.

If reference line on recorder is positioned at
top of graph (return loss), adjust OFFSET
control in -10 dBm increments, as indicated
on OFFSET dB display, and observe recorder
pen movement.

If reference line on recorder is positioned at bot-
tom of graph (transmission gain), adjust OFFSET
control in +10 dBm increments, as indicated on
OFFSET dB display, and observe recorder pen
movement.

If recorder pen movement not as described in
steps 13 or 14, above, adjust recorder vertical
Gain (or Sensitivity) control.

NOTE

If Gain (or Sensitivity) control is ad-
justed, it may be necessary to recheck
adjustment of Offset (or Position control.

Beam dot on 560A CRT
moves from left to right
graticule edge.

Ink dot superimposed on
right edge of plot graph.

Beam dot centered on
560A CRT.

Ink dot positioned on refer-
ence line of plot graph.

Recorder pen should
deflect 1 division for
each 10 dBm of OFFSET
control movement.

Recorder pen should
deflect 1 division for
each 10 dBm of OFF-
SET control movement.

N/A
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Table 3-4. X-Y Recorder Setup Procedure (Continued)
Step Procedure Results
16 On 560A, position rear panel OUTPUT MODE N/A
switch to RCDR.
17 On 6600A, press AUTO button. N/A
18 On 560A, depress desired Channel A INPUT N/A
switch (A, A-R, R).
END OF PROCEDURE.

3-4. OPERATIONAL CHECKOUT
Operational checkout of the Model 560A
Scalar Network Analyzer consists of evalu-
ating the operation of front panel controls
and verifying the operation of microwave
input components (SWR Autotester and RF
Detector). Operational checkout requires
the use of a sweep generator to provide
control voltages and a microwave test sig-
nal; refer to paragraph 2-3. 2 for sweep
generator requirements.

3-41 Preliminary Checks

The following steps must be completed be-
fore beginning the operational checkout in
Table 3-5, These steps include configuring
the 560A for proper line voltage, intercon-
necting the 560A with sweep generator, ener-
gizing sweep generator, and positioning the
560A front and rear panel controls,

a. Configure for Line Voltage. Configure
the 560A for correct line voltage per
paragraph 2-3.1.

b. Interconnect Sweep Generator. Inter-
connect the 560A to the sweep gen-
erator per paragraph 2-3.2.

c. Energize Sweep Generator. Turn on
and position sweep generator controls
for a 50 ms sweep. Set RF output
attenuation control to provide maximum
output.

d. Set Controls. Set the 560A front and rear

2-560A-OMM

panel controls as follows:

Front Panel

CHANNEL A
CHANNEL A ON: Not depressed
INPUT: R
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
OFFSET ZERO: Not depressed
SET (screwdriver pot): Center of range

CHANNEL B
CHANNEL B ON: Not depressed
INPUT: R
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
OFFSET ZERO: Not depressed
SET (screwdriver pot.): Center of range

THRESHOLD: OFF (fully CCW until
control clicks)

TILT: Center of range

DISPLAY MODE: REAL TIME

POWER: Not depressed

Rear Panel

LOW LEVEL CAL: NORM
OUTPUT MODE: CRT

3-4.2 Operational Checkout and Trouble-
shooting Procedure

Operational checkout and troubleshooting
instructions are presented in Table 3-5.
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Table 3-5. Operational Checkout and Troubleshooting Using

Front Panel Controls and Potentiometers

Normal If Indication
Step Control Procedure Indication Abnormal
1 POWER Depress. a. ON indicator a. If ON indicator
lights. does not light but
NOTE indicators in Steps

2 CHANNEL A
ON

3 REFERENCE
dB/dBm

4 OFFSET

With both channel
ON switches off
(not depressed),
560A defaults to
Channel A opera-
tion.

b. SMOOTHING OFF
indicator lights.

c. Channel A dB
indicator lights.

d. Channel A OFF-
SET dB display
lights.

Channel A Checkout

Depress.

Depress.

Rotate throughout
range, then set
control to -30.0

No change from
Step 1.

dB indicator goes
out and dBm indica-
tor lights.

a. OFFSET dB dis-
play varies
>+65.0 dB.

b. Horizontal trace
is on the display.

1b, ¢, and d do
light, then ON
indicator is faulty.
If no indicators
light, refer to
Figure 7-2.

b. If MAX or MIN
indicators light,
A2 PCB Power-
On Reset (PON)
circuit is faulty.
Refer to para-
graphs 7-7.13
and 7-7.23.

c. Al PCB faulty;
refer to para-
graph 7-7.1.

d. A1 PCB faulty:
refer to para-
graph 7-7.1.

N/A

A1l PCB faulty. Refer
to paragraph 7-7. 1.

a. Al PCB faulty.
Refer to para-
graph 7-7.1.

b. Refer to Figure
7-30
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
5 OFFSET Depress. OFFSET dB indi- A1l PCB faulty;
ZERO cates +00.0; trace refer to paragraph
deflects downward 7-7.1.
near bottom of CRT
or off-screen.
6 OFFSET Depress. OFFSET dB display | A1 PCB faulty;
ZERO indicates -30.0 and | refer to paragraph
trace returns to near| 7-7.1.
center of CRT.
7 OFFSET Rotate counterclock- | OFFSET dB indi- Al PCB faulty;
wise (CCW) to obtain| cates +00.0; trace refer to paragraph
00.0 readout on deflects downward 7-7.1.
OFFSET dBdisplay. | near bottom of CRT
or off-screen.
8 REF POS Depress and hold. Trace appears on or | Refer to Figure 7-4.
LOCATE near center of CRT.
9 SET poten- Rotate throughout Trace moves verti- | Refer to Figure 7-5.
tiometer range. cally on display.
10 SET poten- Adjust so that trace | Trace is centered N/A
tiometer is centered on on display.
display.
11 REF POS Release. Trace deflects down- N/A
LOCATE ward near bottom of
CRT or off-screen.
12 OFFSET Rotate clockwise Trace returns to N/A
(CW) to obtain -30.0 |[near center of CRT
on OFFSET dB and OFFSET dB
display. display indicates
-30.0.
13 HORIZ START| Check that poten- N/A N/A

tiometer is properly
adjusted so that in-

put horizontal sweep
ramp starts at 0 volts
(paragraph 2-3. 3).
Determine proper ad-
justment as follows:
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication

Step Control Procedure Indication Abnormal

13 (Cont'd) a. Observe CRT and N/A a. If trace-end dot

rotate START fails to intensify

potentiometer CW -when START is

until left hand rotated fully CCW

trace end begins or fails to deinten-

to move right; stop -8ify when START

CW. rotation, is rotated fully

b. Rotate START po-|Trace movement to g,w’ re,ii;eréto

tentiometer CCW [the left stops on or tgure (=0.

until trace-end within 1 minor divi- |b. If intensified

stops moving left |sion from left edge trace-end dot

and dot begins to |of graticule. fails to extend

intensify; stop to graticule left

CCW rotation. edge, adjust CRT
mainframe HORIZ
POSITION poten-
tiometer, refer
to paragraph
3-4,3.

14 HORIZ STOP | Check that poten- Trace movement to |Refer to Figure 7-7.
tiometer is prop- the right stops on or
erly adjusted so within 1" minor divi-
that input horizon- sion from right edge
tal sweep ramp stops |of graticule.
at 10 volts. Proper
adjustment is deter-
mined by observing
CRT and rotating
STOP potentiometer
CW until trace move-
ment to the right
stops and trace-end
dot begins to inten-
sify.

15 None Check that trace is |Trace is level. Adjust CRT main-
level. frame TRACE RO-

TATE potentiometer.
Refer to paragraph
3-4.3 for adjust-
ment procedure.

16 None Connect 560- 7 series |Trace deflects ap- RF detector, detec-
RF Detector between |[proximately 3 divi- [tor connector, or
front panel R connec-|sions upward from |560A input connec-
tor and RF OUTPUT |centerline. tor faulty.
on sweep generator.
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indicator located

on CRT.

Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
17 OFFSET Rotate control CCW | Trace centered on N/A
to center trace on display.
display.
18 SLOPE (on Adjust control for a |Level trace centered |Sweep generator
sweep level trace. on display., faulty.
generator
19 | INPUT A-R Depress. a. Trace deflects a. N/A
either near bot-
tom or off CRT.
b. dBm indicator b. A2 PCB faulty.
begins flashing. Refer to para-
graph 7-7.3.
20 | INPUT A Depress. Trace remains N/A
unchanged, but dBm
indicator stops
flashing.
21 None Disconnect RF Trace on or near Refer to Figure 7-8.
detector from R center of CRT.
connector and ’
connect to A con-
nector.
22 SLOPE (on Rotate fully CW. Trace on CRT slopes |Sweep generator
sweep downwards from left [faulty.
generator) to right.
23 dB PER Depress each Trace changes in Al PCB faulty. Refer
DIVISION switch in turn and slope. to paragraph 7-7.1.
observe that display-
ed trace changes in
slope; leave .5
switch depressed.
24 SLOPE (on While observing CRT,|Trace slopes 4 divi- N/A
sweep adjust control for sions downwards
generator) a trace slope of 4 from left to right.
divisions.
25 STORE Depress and Trace as specified la. If red LED fails
TRACE release. When red in Step 24 appears to light, Al PCB

is faulty. Refer

2-560A-OMM

3-29




Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Normal If Indication
Step Control Procedure Indication Abnormal
25 {(Cont'd) above switch goes to paragraph 7-7.1.
out, trace is stored.
b. If red LED fails
NOTE to go out, A2
The length of time PCB is faulty.
e . Refer to para-
this LED remains h17-7.18
lit depends upon grap .
sweep speed.
26 None On sweep generator, | Trace disappears Troubleshoot sweep
position RF output from CRT. generator.
switch to OFF.
27 RECALL Depress. Trace as specified a. If straight-line
in Step 24 reappears trace appears on
on CRT and dBm CRT or if dBm
indicator begins indicator fails to
flashing. flash, Al PCB
faulty. Refer to
paragraph 7-7. 1.
b. If a trace does
not appear on CRT,
or if CRT displays
random lines,
A2 is faulty. Refer
to paragraphs
7-7.4, 7-7.5
and 7-7.18.
28 MEMORY OFF |Depress. Trace disappears N/A
from CRT and dBm
indicator stops
flashing.
29 None On sweep generator, | Trace as specified N/A
position RF output in Step 24 reappears
switch to ON. on CRT.
30 SUBTRACT Depress. Trace changes to A1l PCB faulty. Refer

straight-line trace
and dBm indicator
begins flashing.

to paragraph 7-7.1.
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b. Channel B
OFFSET dB
display lights.

Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
31 STORE Depress and Release{ Trace as specified | Al PCB faulty.
TRACE in Step 24 reappears| Refer to paragraph
on CRT. 7-7.1.
32 AVG Depress. Trace slopes down- | A1l PCB faulty.
wards 2 divisions Refer to paragraph
from left to right. 7-7.1.
33 MEMORY OFF| Depress. Trace as specified N/A
in Step 24 reappears
on CRT.
34 | SLOPE (on While observing Trace is level. N/A
sweep CRT, rotate con-
generator) trol CCW until trace
is level.
35 REFERENCE | Depress a. dBm indicator A1l PCB faulty.
dB/dBm goes out; dB Refer to para-
indicator lights. graph 7-7.1.
b. Trace may shift
vertically or may
disappear
entirely.
36 ZERO dB SET | Push and turn to Trace moves verti- | A1l PCB faulty.
to move trace onto cally on CRT. Refer to para-
display. If trace graph 7-7.1.
already present on
display, rotate con-
trol and verify that
trace moves verti-
cally. Increase to
10 dB PER DIVISION
as necessary.
37 ZERO dB SET | Rotate control (push |Trace centered on Al PCB faulty.
and turn) to center CRT. Refer to para-
trace on CRT. graph 7-7.1.
Channel B Checkout
38 CHANNEL B Depress. a. Channel B dB A1l PCB faulty.
ON indicator lights. Refer to para-

graph 7-7.1.

2-560A-OMM
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
39 CHANNEL A Depress. Channel A OFFSET N/A
ON dB display and dB
indicator goes out.
40 REFERENCE | Depress. dB indicator goes Al PCB faulty.
dB/dBm out and dBm indica- [Refer to para-
tor lights. graph 7-7.1.
41 OFFSET Rotate throughout a, OFFSET dB dis- [a. Al PCB faulty.
range, then leave play varies Refer to para-
control set at ~-30.0. >+65 dB. graph 7-7.1.
b. Horizontal trace |b. Refer to Figure
is on the display. 7-9.
42 OFFSET Depress. OFFSET dB display |Al PCB faulty.
ZERO indicates +00. 0; Refer to paragraph
trace deflects down- |7-7.1.
ward near bottom
of CRT or off-screen.
43 OFFSET Depress. OFFSET dB display |A1 PCB faulty.
ZERO indicates -30.0 and [Refer to paragraph
trace moves back 7-7.1.
to center of CRT.
44 OFFSET Rotate CCW to OFFSET dB indicates|{Al1 PCB faulty.
obtain +00.0 read- +00.0; trace deflects |Refer to paragraph
out on OFFSET downwards near 7-7.1.
dB display. bottom of CRT or
off-screen.
45 REF POS Depress and hold. Trace moves to Refer to Figure
LOCATE center of CRT. 7-10.
46 SET poten- Rotate throughout Trace moves verti- |[Refer to Figure
tiometer range. cally on CRT. 7-11.
47 | SET poten- Center trace on Trace is centered N/A
tiometer CRT. on display.
48 | REF POS Release. Trace deflects down- N/A
LOCATE wards near bottom
of CRT or off-screen.
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
49 OFFSET Rotate CW to obtain | Trace returns to N/A
-30.0 on OFFSET near center of CRT
dB display. and OFFSET dB dis-
play indicates -30.0.
50 | None Disconnect RF detec-| Trace deflects N/A
tor from A connector|approximately 3 div-
and connect to R con-{ sions upwards from
nector. centerline.
51 OFFSET Rotate control CCW | Leveled trace cen- N/A
to center trace on tered on CRT.
CRT.
52 | INPUT B-R Depress. a. Trace deflects N/A
downwards near
bottom of CRT or
off-screen.
b. dBm indicator
begins flashing.
53 | INPUT B Depress. Trace remains un- N/A
changed, but dBm
indicator stops
flashing.
54 None Disconnect RF detec-| Trace on or near Refer to Figure 7-12.
tor from R connector|center of CRT.
and connect to B
connector.
55 | SLOPE (on Rotate fully CW. Trace on CRT slopes N/A
sweep downwards from left
generator) to right.
56 dB PER, Depress each Trace changes in A1l PCB faulty. Refer
DIVISION switch in turn and slope. to paragraph 7-7.1.
observe that display-
ed trace changes in
slope; leave .5
switch depressed.
57 SLOPE (on While observing CRT,| Trace slopes down- N/A
sweep adjust control for a |wards 4 divisions
generator) trace slope of 4 divi- |from left to right.

sions.

2-560A-OMM
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Step

Control

Procedure

Normal
Indication

If Indication
Abnormal

58

59

60

61

62

63

STORE
TRACE

None

RECALL

MEMORY OFF

None

SUBTRACT

Depress and release.

When red indicator
located directly
above switch goes
out, trace is stored.

On sweep generator,
position RF output
switch to OFF.

Depress.

Depress.

On sweep generator,
position RF output
switch to ON.

Depress.

Trace is as speci-
fied in Step 57.

Trace disappears
from CRT.

Trace as specified

in Step 57 reappears

on CRT and dBm
indicator begins
flashing.

Trace disappears
from CRT and dBm
indicator stops
flashing.

Trace as specified

in Step 57 reappears.

Trace changes to
straight-line trace
and dBm indicator
begins flashing.

a. If red LED fails
to light, A1 PCB
is faulty. Refer
to paragraph
7-7.1.

b. If red LED fails
to go out, A2 PCB
is faulty. Refer
to paragraph
7-7.18.

N/A

a. If straight-line
.trace appears on
CRT or if dBm
indicator fails to
flash, A1 PCB
faulty. Refer to
paragraph 7-7. 1.

b. If trace does not
appear on CRT or
if CRT displays
random lines, A2
PCB faulty. Refer
to paragraphs
7-7.4, 7-7.5
and 7-7.18.

N/A

N/A

A1l PCB faulty. Refer
to paragraph 7-7.1.
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal

64 STORE TRACE | Depress and Release.[Trace as specified |[A1l PCB faulty. Refer
in Step 57 reappears |to paragraph 7-7.1.
on CRT.

65 | AVG Depress. Trace slopes down- |Al PCB faulty. Refer
wards 2 divisions to paragraph 7-7.1.
from left to right.

66 | MEMORY OFF |Depress. Trace as specified N/A
in Step 57 reappears
on CRT.

67 | SLOPE (on While observing Trace is level. N/A

sweep 560A CRT, rotate
generator) control CCW until
trace is level.

68 | REFERENCE |Depress. a. dBm indicator N/A

dB/dBm; goes out/ dB
indicator lights.
b. Trace may shift
vertically or it
- may disappear
entirely.
69 ZERO dB Push and turn to Trace moves verti- | Al PCB faulty. Refer
SET move trace onto dis- |cally on CRT. to paragraph 7-7. 1.
play. If tracealready
present on display,
rotate control and
verify that trace
moves vertically.
(Increase to 10 dB
PER DIVISION as
necessary.)
70 ZERO dB Rotate control (push |[Trace centered on A1l PCB faulty. Refer
SET and turn) to center CRT. to paragraph 7-7. 1.
trace on CRT.

2-560A-OMM
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
Markers, Display Mode, and Smoothing Checkout
71 |None On sweep generator, N/A N/A
position marker con-
trol(s) to provide
video marker near
center of band (on
6600A MARKER
AMPLITUDE must
be maximum).
72 THRESHOLD | a. If WILTRON a. Marker pulse posi-la. Refer to Figure
6600A series tioned near cen- 7-13.
sweeper is used, ter of trace.
rotate control CW
until video mar-
ker appears.
73 TILT Refer to page Marker tilts +45°. A1l PCB or wiring
3-5, . between Al and A2
faulty.
74 |THRESHOLD | Rotate CCW to OFF | Marker pulse dis- N/A
(detent) appears.
75 REFRESH Depress. Real time display Refer to Figure
replaced by re- 7-15.
fresh display.
76 REFRESH Depress. Display freezes and |a. If indicator does
HOLD REFRESH HOLD not light, A1 PCB
indicator lights. faulty.
b. If display does
not freeze, A2
PCB or wiring
between A1l and
A2 faulty.
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Normal If Indication
Step Control Procedure Indication Abnormal
77 REFRESH Depress. Refresh display N/A
HOLD returns and
REFRESH HOLD
indicator goes out.
78 X-Y PLOT Depress. Indicator comes on, |a. If indicator does
display disappears, not light, A1 PCB
NOTE and intensified dot faulty. Refer to
The data in this zfvi‘;‘lf fi jg;f:f‘i‘;‘;d paragraph 7-7. 1.
step is being read . b. If indicator lights
out of memory. right across CRT. but no sweep
At conclusion of
Consequently, con- . appears, A2 PCB
sweep, indicator
trols may be . faulty. Refer to
. goes out and dis-
changed or input paragraph 7-7.22.
. play returns.
disconnected
without affecting
the recording of
X-Y plot data.

79 X-Y PLOT Depress. After a. X-Y PLOT indi- [A2 PCB faulty. Refer
approximately 1 cator comes on, to paragraph 7-7.22.
second, depress display disappears,
switch again. and intensified

dot begins a 30-
second sweep
across CRT.

b. Coincident with
second time switch
is depressed,
X-Y PLOT indi-
cator goes out
and display
returns.

80 CHANNEL A Depress. Channel A dBm indi-

ON cator and OFFSET
dB display comes on.

81 None Disconnect RF N/A N/A
detector from B and
connect to R.

82 Channel A Depress. Trace appears near N/A

INPUT R center of CRT.

2-560A-OMM
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Table 3-5.

Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Control

Procedure

Normal
Indication

If Indication
Abnormal

83

84

85

86

87

Channel B
INPUT R

Channel A
OFFSET

Channel B
OFFSET

X-Y PLOT

CHANNEL A
ON

Depress.

Rotate CW to posi-
tion Channel A
trace 3 divisions

up from centerline.

Rotate CCW to
position Channel B
trace 3 divisions
down from center-
line.

Depress.

Depress.

Second trace appears
near center of CRT.

Channel A trace
superimposed on
next-to-top grati-
cule-line.

Channel B trace
superimposed on
next-to-bottom
graticule-line.

a.

X-Y PLOT indi-
cator comes on
when control is
depressed.

After a short de-
lay, intensified
dot begings 30-
second sweep for
Channel A trace
(top of CRT).
Approximately 1
to 2 seconds after
Channel A sweep,
dot returns to left
side of CRT and
begins 30-second
sweep for Channel
B trace (bottom of
CRT). After Chan-
nel B sweep, indi-
cator goes out and
refresh displays
return.

Channel a dBm
indicator and OFF-
SET dB display
go out.

Channel A trace
disappears.

N/A

N/A

N/A

A2 PCB faulty. Refer
to paragraph 7-7.22.

N/A
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
88 | REAL TIME |Depress. Refresh display dis- N/A
appears and real
time display returns.
89 | SWEEP TIME | On sweeper, set Horizontal sweep on N/A
6600A controls for a 3- 560A CRT slows and
to 5-second sweep. |trace changes to
intensified dot
sweeping across
screen.

90 X-Y PLOT Observe CRT and a. X-Y PLOT indi- |A2 PCB faulty. Refer
when intensified dot cator lights when |[to paragraph7-7.22.
reaches near mid control depressed.
screen, depress . X
X-Y PLOT; listen b. When first click
for clicking sound. is heard, plot

begins and inten-
sified dot begins
left to right
sweep. When
second click is
heard, plot is
finished and indi-
cator goes out.
c. Real time sweep
returns to CRT.
91 | CHANNEL A |Depress. Channel A dB indica- N/A
ON tor and OFFSET dB
display lights.
92 X-Y PLOT Observe CRT and a. X-Y PLOT indi- |A2 PCB faulty. Refer

when intensified dot
reaches middle of
Channel A sweep

(top of CRT), depress

X-Y PLOT; listen
for clicking sound.

cator comes on
when control is
depressed.

Intensified dot
completes sweep-
ing Channel A
trace then returns
to the left side of
screen and starts
sweeping Channel
B trace. After
Channel B sweep,
clicking sound is

to paragraph7-7.22.

2-560A-OMM
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Normal If Indication
Step Control Procedure Indication Abnormal
92 (Cont'd) heard and inten-
sified dot begins
Channel A sweep.
Channel A is
swept (plotted)
and then Channel
B is swept (plot-
ted). After Chan-
nel B sweep (plot),
a second click is
heard and indica-
tor goes out.
c. Real time sweep
returns.
93 |CHANNEL A | Depress. a. Channel A dB N/A
ON indicator and
OFFSET dB dis-
play go out.
b. Channel A sweep
disappears.
94 SMOOTHING Depress control Indicators switch be- |[Refer to Figure 7-16.
several times and tween OFF, MIN,
observe that indi- and MAX.
cators switch be-
tween OFF, MIN,
and MAX.
95 | SWEEP TIME | On sweeper, set Horizontal sweep on N/A
6600A controls for a 560A CRT speeds up,
10 ms sweep. display changes from
intensified dot to
trace.
96 None On 560A, observe UNCAL indicator Refer to Figure 7-17.
UNCAL, REDUCE flashing.
SWEEP SPEED :
indicator.
97 | None On sweeper, rotate | UNCAL indicator off. N/A
sweep VERNIER
control CCW until
UNCAL indicator
goes out.
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Table 3-5.

Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Step

Control

Procedure

Normal
Indication

If Indication
Abnormal

98

99

100

101

102

OFFSET

None

None

None

OFFSET

SWR Autotester Checkout

Rotate to position
trace on center

line of graticule.
Record value of
OFFSET dB display.

Disconnect RF
Detector from
sweep generator
RF OUTPUT
connector.

Connect INPUT
port of SWR Auto-
tester to sweep
generator RF OUT-
PUT connector.

Connect Channel B
RF Detector to
TEST PORT of SWR
Autotester; output
of SWR Autotester
may be left discon-
nected.

Rotate to position
trace on center line
of graticule. Record
value of OFFSET
dB display.

Trace located on
center line.

N/A

N/A

Trace appears on
display.

Approximately 6.5
dB difference be-
tween OFFSET dB
value obtained in
Step 99 and OFFSET
dB value obtained

in this step.

N/A

N/A

N/A

N/A

SWR Autotester
faulty. Refer to
paragraph 7-5.1.

2-560A-OMM
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3-4.3 CRT Mainframe Horiz Position and
Trace Rotate Adjustment
Instructions

The HORIZ POSITION and TRACE ROTATE
controls are mounted on the front panel.
Their adjustment is specified in steps 13 and
15 of Table 3-5. Adjustment instructions are
given below,

a. The HORIZ POSITION potentiometer
moves the displayed trace horizontally
on the CRT. Clockwise (CW) adjustment
moves the trace to the right; counter-
clockwise (CCW) adjustment moves the
trace to the left.

b.

The TRACE ROTATE potentiometer
adjusts the slope of the displayed trace.
The adjustment of the potentiometer
moves the trace as shown by the arrows
labeled A and B, below. CW adjustment
is shown by arrow A, and CCW adjust-
ment is shown by arrow B.
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LOW LEVEL (<45 dBm) TRIM
ADJUSTMENTS

3-5

The low-level trim potentiometers are in-
ternally mounted and are accessible through
holes in the right side panel (Figure 3-13),
The potentiometers are used to cancel the
effects of thermocouple junctions that exist
between the RF detector (or SWR Autotester)
and the input to the A or B log amplifier,

In normal operation for most low-level meas -
urements using standard 560 microwave
components (RF detector of SWR Autotester),
the adjustment of the CH A or CH B LOW
LEVEL TRIM potentiometers is unneces-
sary; however, for measurements below
approximately -45 dBm, adjustment of the
applicable channel's LOW LEVEL TRIM
potentiometer can provide increased low-
level accuracy. Additionally, the LOW
LEVEL TRIM potentiometers are used to
ensure accurate low-level measurements
when the 560-10BX(-~1) cable is used. This
cable adapts waveguide or other non-560
type RF detectors (or SWR Autotesters) for
use with the 560A.

The test setup for the low-level trim ad-
justments is shown in Figure 3-14; a pro-
cedure for adjusting the CH A and CH B
potentiometers is given in Table 3-6. The
procedure in Table 3-6 provides the CRT
deflection circuits with a calibrated voltage

Location of Low=Level Trim
Potentiometers

Figure 3-13.

from the OFFSET potentiometer that repre-
sents the approximate noise floor of the A,

B log amplifier. Since no input signal is
provided to the A, B log amplifier, the wave-
form present on the CRT represents the
noise level of the first amplifier stage.
CH A or CH B potentiometer is adjusted
until the noise level of this amplifier stage
is near the noise floor and only random
negative clipping occurs. Allow the 560A
to warm up for at least 30 minutes before
performing the procedure in Table 3-6.

The

HORIZONTAL

560A NETWORK
ANALYZER

SEQ SYNC-Z AXIS

»

MARKERS

'y

6600A SWEEP GENERATOR

TEST PORT

EM 353%;, ) PO B
5 -'a 11115:-': ]
gi‘ia?.i%} .

RF DETECTOR

SWR
AUTOTESTER

Figure 3-14.
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Equipment Setup for Low-=Level Trim Adjustment
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Table 3-6. Channel A and Channel B Low Level Trim Procedure

1. Set up equipment and perform

initial switch positioning:
6600A Sweep Generator

POWER: ON
Press RESET.
Press SWEEP TIME and enter 100 ms.

Press F1-F2.

Network Analyzer

CHANNEL A: ON CHANNEL B: OFF
INPUT: A INPUT: B
MEMORY: OFF MEMORY: OFF
dB PER DIVISION: 1 dB PER DIVISION: 1
REFERENCE dB/dBm: Depressed REFERENCE dB/dBm: Depressed
(dBm indicator 1it) OFFSET ZERO: Not depressed
OFFSET ZERO: Not depressed THRESHOLD: OFF (fully CCW)

TILT: Center of range

DISPLAY MODE: REFRESH
SMOOTHING: OFF

POWER: ON

LOW LEVEL CAL (rear panel): NORM

Step Procedure Result

2. Depress and hold Channel A REF POS
LOCATE pushbutton switch. Adjust SET
potentiometer to position reference line
on center graticule line.

1 dB/div

F1 Frequency F2
3 Release REF POS LOCATE. N/A
4. Depress SMOOTHING pushbutton switch MAX indicator lit.
until MAX indicator lights.
B Adjust Channel A OFFSET control for -58.0 OFFSET dB display
on OFFSET dB display. indicates =58. 0.

3-44
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Table 3-6.

Channel A and Channel B Low Level Trim Procedure (Continued)

Step

Procedure

Results

6A.

A trace similar to one of the three examples
shown should appear on the display. If
trace is not present, proceed to Step 6A.

If trace is present, proceed to Step 7.

Increase dB PER DIVISION switch-bank
until trace appears on screen. Adjust CH A

potentiometer clockwise to position trace
on centerline.. Return dB PER DIVISION

switch-bank setting to 1. Proceed to Step 7.

EXAMPLE 1

1 dB/div

F1 Frequency F2

Noise trace with no clipping,
but located too far above
reference line.

EXAMPLE 2

1 dB/div

F1 Frequency F2

Noise trace with no clipping,

located on reference line.

EXAMPLE 3

= S PR L i

1 dB/div

F1 Frequency F2

MNoise trace with clipping.

N/A

2-560A-OMM
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Table 3-6. Channel A and Channel B Low Level Trim Procedure (Continued)

Step Procedure

Results

until clipping just ceases.

7. If trace is being clipped (Example 3 in Step 6),
adjust CH A potentiometer counterclockwise
until clipping just ceases. If trace is not
being clipped (Examples 1 and 2 in Step 6),
adjust CH A potentiometer clockwise until
clipping just starts; back potentiometer off

8. Depress CHANNEL B ON pushbutton switch. Channel B dBm indi-
cator and OFFSET dB
display light.

9. Depress CHANNEL A ON pushbutton switch. Channel A dBm indi-
cator and OFFSET dB
display go out.

10. Repeat steps 2, 3, and 5 through 7 for
Channel B.

Trace containing noise
with no clipping appears
on or near -58 dB refer-
ence line (Example 2

in Step 6).

3-6 560-10BX OR -10BX-1 CABLE

The 560-10BX cable permits the 560A to be
used with detectors other than the 560-7 and
560-71 series and with SWR Autotesters
other than the 560-97, -98, and -6 series;
specifically, the cable allows the 560A to be
used with all types of waveguide detectors
and with other SWR Autotesters, e.g. the
Series -97, -98, and -63. The 560-10BX-1
cable allows the 560A to be used with a
high-impedance diode detector. Before
making measurements using this cable, it
is necessary to adjust the applicable CH A
or CH B LOW LEVEL TRIM side panel
potentiometer. To perform this adjustment,
connect the 560-10BX or -10BX-1 cable
between the 560A A or B connector and the
RF detector; leave the RF detector uncon-
nected from the source and perform the low-
level trim procedure in Table 3-6.

3-46

NOTE

When making measurements using
the 560-10BX or -10BX-1 cable,
there are two factors that should be
considered. Because the 560
microwave components and 560A
network analyzer are interdepen-
dent, the accuracy of absolute
power (dBm) and low-level power
(<-40 dBm) measurements made
with the 560-10BX or -10BX-1
cable cannot be specified. Conse-
quently, all measurements should
be made with the 560A REFERENCE
dB/dBm switch in the dB position,
and transmission or return loss
measurements below approximately
-40 dBm should not be attempted.
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3-7 GPIB OPERATION (OPTION 3)

A typical GPIB equipment setup consists of
a WILTRON Model 560A /Option 3 Scalar
Network Analyzer, a Model 6647A /Option
3 Programmable Sweep Generator, and a
Model 85 Controller (Figure 3-15). In a
measurement setup of this type, the 560A
is capable of providing automated micro-
wave transmission and return loss meas-
urements. GPIB operation for the 560A

is described in the following paragraphs.

General Information and Description
of Model 560A GPIB Command

Codes

3-71

The Model 560A is used on the interface bus
as both a listener and a talker. When ad-
dressed to listen, the 560A can be com-

2-560A-OMM

Typical GPIB Equipment Setup

manded to collect measurement data and to
make that data available to the bus., When
addressed to talk, the data which has been
collected is sent over the bus to all listen-
ers. Also, in a semi-automatic bus oper-
ation, the 560A can be programmed to
furnish data to an analog, non-GPIB X-Y
plotter.

Interconnection to the GPIB is shown in
Figure 3-16. Except for the output connec-
tion labeled DISPLAY (used during AD, BD
modes only -- see subparagraph a below),
the GPIB Interface Circuit Board is connected
to the outputs of the channel-amplifiers
and the subtract circuit. With connection
made at these points, except for POWER,
none of the Model 560A front panel controls
(MEMORY, dB PER DIVISION, DISPLAY
MODE, etc.) have any effect on bus opera-
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FRONT

PANEL
A >— A+B
\ s1
s2
A OR B CHANNEL
| LOGARITHMIC DIGITAL CRT
i | MEMORY
| e AMPLIFIER
B >—
. | A 13 DISPLAY )
| — <INPUTAORB TO
X = GPIB
I_ J/ T INTERFACE
—_—— e SUBTRACT {INPUT—R (AB) PCB
' CALA,B
< INPUTR J

~ R CHANNEL
R > LOGARITHMIC
AMPLIFIER

Figure 3-16. Simplified Block Diagram Showing GPIB Interconnection

tion. Measurement data is detected by the
applicable microwave input device (RF
detector of SWR Autotester), amplified,
and applied directly to analog-to-digital
converters located on the 560A GPIB Inter-
face Circuit Board.

Control over the Model 560A bus operations
is provided through the use of twenty 2-
character command codes. These command
codes are categorized into four functional
groups, plus two miscellaneous commands.
The four command groups are data, cali-
brate, smoothing, and mode. The two
miscellaneous commands are XY (initiate
X-Y plot) and RL (return to local). Com-
mand codes are described below.

a. Data Commands. Data commands are
used to direct the 560A to collect and
condition (digitize) data for transmis-
sion over the bus. Data commands con-
sist of input commands, input minus
reference commands, display commands,
and a special noise level (NL) command
that is used to obtain a readout of the
selected amplifier's internal noise level

3-48

(noise floor). Descriptions of these
commands follow:

1. Input commands AI, BI, and RI pro-
vide for collection of input data from
A Channel, B Channel, and R Channel,
respectively. These codes command
the 560A to (1) collect analog data from
the respective A, B, or R Channel
log amplifier, (2) convert the analog
data collected into a 7-bit ASCII for-
mat, and (3) hold the ASCII binary
data until addressed to talk. To see
how this multilevel task is accom-
plished, refer to Figure 3-16 while
reading the following description.

When either an AI or BI command

is received, S1 connects the appro-
priate front panel channel connector
(A, B) to the input of the A or B
Channel log amplifier; at the same
time, the input line INPUT A or B
is connected to the GPIB Interface
Board A/D Converter input. When
RI is received, the input line INPUT
R is connected to the GPIB Interface
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Board A/D Converter input (amplifier
input is always connected to front
panel connector). The analog data
from the applicable log amplifier is
then routed to the GPIB Interface
Circuit Board, where it is converted
to ASCII data and held for later trans-
misgsion over the bus. Transmission
of the data does not occur until the
560A is addressed to talk.

The input-minus-reference commands,
AR and BR, provide for collection of
A-R and B-R data, respectively. Cir-
cuit operations are similar to those
described for the input commands.
The main difference between opera-
tion in these modes and operation in
the input modes is the point from
which the circuit output is taken. As
shown in Figure 3-16, the circuit
output is taken from the Subtract
circuit; this circuit contains the
difference signal when the selected

A or B Channel output signal is sub-
tracted by the R Channel output
signal.

Display commands AD and BD pro-
vide for the collection of CRT verti-
cal deflection data from Channel A
and Channel B, respectively. As the
CRT horizontal frequency data sweeps
across the screen, the point at which
an AD or BD command is received
determines the frequency at which
vertical data is supplied to the bus.
This vertical data is supplied to the
bus in a 160-unit format, with 80
units displayed on-screen and 80
units off-screen in an area known as
overrange deflection. An oscillograph
relating the CRT screen to this 160-
unit digital readout format, plus a
narrative describing how to interpret
this format, are presented in Figure
3-17, For the display commands to
be used, however, the following 560A
front panel controls must be positioned
as indicated below:

AD command - CHANNEL A ON,
depressed

2-560A-OMM

CHANNEL B ON,
not depressed

REAL TIME,
depressed.

BD command - CHANNEL A ON,
not depressed

CHANNEL B ON,
depressed

REAL TIME,
depressed

4, Noise level command NL provides for
measurement, in dBm, ofthe A, B
Channel log amplifier's internal
noise level (noise floor). During
measurements, this command can
be used to determine the 560A's
actual sensitivity. Although sensi-
tivity is specified at -50 dBm, the
560A is often usable to -55 dBm or
less.

b. Calibrate Commands., Calibrate com-

mands are used to correct for thermal
drift within the A, B Channel log
amplifier. Under local (non-GPIB)
control, thermal drift is compensated
for during sweep generator retrace.
Under GPIB control, however, thermal
compensation has to be programmed.
Programming is accomplished through
the use of calibrate commands. Cali-
brate commands consist of local cali-
brate (LLC), external calibrate (EC), and
channel select (CA, CB) commands. To
provide optimum amplifier accuracy,
calibrate command LC or EC should be
programmed for bus transmission each
time the 560A is turned on and again prior
to each series of measurements. Before
sending a calibrate command, however,
the desired channel (A or B) must be
selected. Channel selection is accom-
plished either by sending a channel
select command such as CA or CB, or
by sending a data command such as Al,
BI, RI, AR, BR, AD or BD. The cali-
brate commands are described below.

1. Local calibrate command LC provides
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DISPLAY

READ OUT
UNITS
+80.00 OVERRANGE
_________ T DEFLECTION
4
_________ DIVISIONS
————————— +40.01
+40.00
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LINEHERE T 1 —00.01 DIVISIONS
| ] 1 —40.00
————————— —40.01
_________ OVERRANGE
l DEFLECTION
————————— 4
—80.00 DIVISIONS

The CRT display range includes screen and eight divisions of overrange deflection. As shown above, this dis-
play range is organized into a 160-unit format. The 80.00 units preceded by the positive (+) sign are allocated
to the top half of the display range, and the 80.00 units preceded with the minus (—) sign are allocated to
the bottom half of the display range. Since these units are fixed with reference to the CRT centerline graticule,
the B60A vertical deflection system should also be referenced to the centerline. This can be accomplished by
positioning the REF POS LOCATE reference line on the centering graticule (see oscillograph above).

With the 560A vertical display data referenced to the centerline, the digitized readout that results from a dis-
play command can be converted into the input signal’s absolute value, in dBm. To effect this conversion,
however, the values of the dB PER DIVISION switch bank and the OFFSET dB display must be known. Also,
the REFERENCE dB/dBm switch must be in the dBm position (pushbutton switch depressed.) The formula
for accomplishing data conversion is shown below.,

(Readout Digit

10 X dB!DIV) + OFFSET = dBm

Where Readout Digit refers to the four-digit computer readout, including algebraic sign and decimal
point.
dB/DIV refers to the value of the dB PER DIVISION switch bank.

OFFSET refers to the value of the OFFSET dB LED display.

Example: Assume computer Readout Digit equals +20.10; dB PER DIVISION switch bank equals
.5 (.5 pushbutton switch depressed), and OFFSET dB display equals +10.2.

(+20. 10

T 0.5) + +10.2 = +11.2dBm

Figure 3-17. Digitized Display Resulting from Display Command
(AD or BD), and Example Showing Conversion of
Readout Digits to True Measurement Value
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thermal compensation for the A, B
Channel log amplifier with no signal
present and with the amplifier input
grounded. To see the circuit opera-
tion, refer to Figure 3-16. When the
LC command is received, switch

S2 momentarily grounds the A or B
Channel log amplifier input; the

CAL A, B signal causes thermal
compensgation to be affected.

2. External calibrate command EC pro-
vides thermal compensation for the
A, B Channel log amplifier when the
amplifier input is connected to its
microwave input device (RF detector
or SWR Autotester). This command
provides better thermal compensa-
tion than LC does; however, sweep
generator RF must be off (<-60 dBm)
for this command to be effective.
Circuit operation for EC is the same
as described for LC, except that
switch S2 is not affected and remains
connected, as shown in Figure 3-16.

3. Channel select commands CA and CB
provide channel-switching only. In
the absence of a data command, these
two commands select the channel to
which the calibrate signal will be ap-
plied. As shown in Figure 3-16,
channel input switch S1 is "'ganged"
with the CAL A, B switch., When a
CA or CB command is received, it
causes these two switches to switch
to their A or B positions, respec-
tively. The CAL A, B switch is used
to apply the calibrate signal to the
appropriate amplifier; S1 is used to
connect the appropriate channel
connector to the amplifier unit.

c. Smoothing Commands. Smoothing com-
mands provide for A, B Channel log
amplifier smoothing. The three
smoothing commands s¢g, S1, and S2
correspond to the OFF, MIN, and MAX
positions of the front panel SMOOTHING
switch. Amplifier smoothing operations
caused by these commands are identical
to those caused by the SMOOTHING
switch. These operations are described
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in paragraph 3-3.6.

Although the smoothing process is the
same for both local and bus operation,
there is an inherent log amplifier
characteristic that affects smoothing
during bus operation. This character-
istic determines the amount of time
required for the log amplifier to pro-
cess input signals with rapidly-changing
power levels, such as those seen when
measuring the transmission or return
loss of an electronic filter. (A filter
can cause a power change of 50 or 60
dB when the frequency sweep crosses
the bandpass/reject crossover point,)
The worst-case (power change from
+16 to -55 dBm) time required for log
amplification is 12 ms for normal
smoothing (S¢), 40 ms for minimum
smoothing (S1), and 200 ms for maxi-
mum smoothing (S2).

For local (non-GPIB) operation, these
times are not significant. For GPIB
operation, however, these times are
very significant because overall GPIB
operational speed is affected. Remem-
ber, because of the asynchronous three-
wire handshake process, the speed of
GPIB operations is determined by the
speed with which the slowest instrument
can process data. Consequently, the
delay in the 560A between the time a
measurement starts and the time data
is available for bus transmission affects
overall GPIB speed.

Three methods of reducing this delay
time have been devised. The first
method, using hardware to determine
which level of smoothing has been
selected, is described later in this
paragraph. The other two methods,
interrupt mode and fast mode, are
described in subparagraph d.

The method of using hardware to deter-
mine which level of smoothing has been
selected is represented in the flowchart
in Figure 3-18. This flowcharted
routine is initiated by receipt of one

of the data commands (AI, BI, RI, AR,
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SWITCH
SMOOTHING
TO S@

SWITCH BACK
TO PROGRAMMED " ocﬁum N (2 ASSUMED)
SMOOTHING
LEVEL

MAKE
CONVERSION

END

This routine not valid when fast mode (FM), or when either
display data command AD or BD has been programmed.

Figure 3-18. Flowchart Showing Smoothing Command Operation
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BR, AD, BD, or NL). The routine
starts off by switching smoothing to Sff
and waiting 6 ms for the input data to
settle. After this 6 ms delay, the routine
determines whether the input signal is
above or below -30 dBm. If above -30
dBm (i.e., +16 to -30), no further
settling time is required and the input
analog signal is converted to ASCII data
bytes and made available for bus trans-
migsion. If, however, the input signal
is determined to be below -30 dBm,
more settling time is required before
data conversion. The amount of addi-
tional settling time required depends

on the level of smoothing programmed.
If S¢ is programmed, an additional 6 ms
is required. If S1 is programmed, an
additional 34 ms is required. If S2 is
programmed, an additional 194 ms is
required. The result of this overall
routine is: for input power levels above
-30 dBm, overall settling time is 6 ms
regardless of which smoothing level is
programmed; for input power levels
below -30 dBm, overall settling time is
12 ms for S¢, 40 ms for S1, and 200 ms
for S2. The GPIB operator can see the
results of this routine's logical decision
processes by observing the front panel
SMOOTHING OFF, MIN, and MAX indi-
cator LED's. These LED's change as
the routine runs its course.

Mode Commands. Mode commands

provide alternate methods of data
conversion and data handling. These
commands consist of hold mode (HM),
interrupt mode (IM), and fast mode (FM).
The HM, IM, and FM modes provide,
respectively, normal data conversion
with its up to 200 ms amplifier settling
time requirement, normal conversion
but with more efficient data handling
using the SRQ management bus control
line, and fast (immediate) data conver-
sion. These three modes are described
below.

1. Hold mode command HM provides for
data conversion in the normal (up to
200 ms delay) mode. Upon receipt of
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a data command (AI, BI, RI, AR, BR,
AD, or BD), the 560A initiates the
flowcharted process shown in Figure
3-18. 1If the 560A is addressed to talk
before the flowcharted process has
run its course, GPIB handshake is
inhibited until data conversion is
complete. This is the easiest and
least complex mode for which to
program. Also, this is the default
mode of operation. Each time power
is applied, the 560A comes on line in

this mode.

2. Interrupt mode command IM also
uses the flowcharted process of
Figure 3-18 for data conversion.
However, in this mode, instead of
delaying bus operation by holding up
the handshake when addressed to talk,
the Service Request (SRQ) control
line is used. This line is set TRUE
(low) to indicate an instrument needs
service. When the controller senses
that SRQ is TRUE, it sets ATN
TRUE and sends a serial poll enable
message to all instruments. When the

560A receives this message, it responds

when next addressed to talk with an
appropriately-coded Status Byte
(STB). The status byte and request
service bit are shown in Figure 3-19.

3. Fast mode command FM provides for
data conversion without waiting for

Shaded area, bits 1, 2, 3, 4, §, 6, and B, make up Status Byte (STE).

Unshaded area, bit 7, is the Service Request (SRO} bir,

Acount of 85, Dlml,, indicates that data is ready.

A count of 66, 01000010, indicates that calibrate is complete.

A count of 67,5, 01000011, indicates an illegal sequence,

A5 STE pertaing to the 5604, bits 3, 4, 5, §, and 8 are alweys 0%. Bits 1 and 2 are either 1's or 0's depending
upaon the type of service requested.

The SRQ bit is either 1 or 0 depending upon whether the SE0A needs service.

Figure 3-19. Request Service Bit
and Status Byte



the normal, up to 200 ms, log ampli-
fier delay (settling time). In this
mode, the 560A completes data conver-
sion immediately upon receipt of a
data command. This mode provides
for very rapid data transactions and
it can be used to advantage in "aver-
aging' algorithms. This mode should
be used w ith care, however. Since

it does not allow for amplifier settling
measurement data obtained using the
fast mode could contain errors if
used incorrectly.

e. Miscellaneous Commands. Miscellaneous
commands XY and RL are used to con-
trol auxiliary GPIB functions. These
two commands are described below.

1. The XY command is used to initiate
an X-Y plot when a non-GPIB X-Y
plotter is connected to rear panel
connectors, The operation that this
command controls is semi-automatic,
in that manipulation of front panel
controls is necessary to obtain a
proper CRT display. When this com-
mand is sent over the bus, it serves
the same function as physically
depressing the front panel X-Y PLOT
pushbutton switch. Operation of the
X-Y pushbutton switch is described
in paragraph 3-3.5. (An X-Y plot
can also be initiated from the front
panel while under GPIB control.)

2. The RL command is used to return
the 560A to local (front panel) control.

3-7.2 Summary of GPIB Command Codes

To provide quick reference to GPIB com-
mand codes, a summary description of
each code is provided in Table 3-7. Also,
each code contains reference to the para-
graph in text where the command is fully
described.

3-7.3 Data Output Format

When addressed to talk, the 560A transmits

ASCII coded data to the bus in the following
format: +DD.DD CR(LF). In this format,
the letter ''D'" stands for digit; the letters
CR(LF) are abbreviations for carriage
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‘return and line feed, respectively. The

LF abbreviation is set off in parentheses
because the ASCII character for line feed
may not be transmitted; this character can -
be inhibited by the rear panel CR-CR/LF
switch. When this switch is in the CR posi-
tion, the line feed character is inhibited.
Conversely, when the switch is in the
CR/LF position, the line feed character
is sent over the bus. This format produces
a controller readout similar to the follow-
ing example: +18.12. An explanation of
the +DD. DD CR(LF) format is shown below.

® Sign (+/-) character

® Most significant measurement digit

® Next most significant measurement

digit
® Decimal point

® Next least significant measurement
digit

® Least significant measurement digit
® Least significant measurement digit
® Carriage return character (CR)

® Line feed character (LF)

Sample Program in HPL Computer
Language for HP 9825A Programmable
Calculator
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A sample program in HPL that exercises
most of the 560A GPIB functions is presented
in Figure 3-20. This program is intended
for use with a GPIB system that uses an

HP 9825A Programmable Calculator as
system controller.

3.7.5 Sample Program in BASIC Computer
Language for Commodore PET 2001

Controller

A sample program in BASIC that exercises
most of the 560A GPIB functions is presented
in Figure 3-21, This program is intended
for use with a GPIB system that uses a
Commodore PET 2001 as system controller.

3-7.6 Sample Program in BASIC Computer
Language for HP 85 Controller

A sample program in BASIC that exercises
most of the 560A GPIB functions is presented
in Figure 3-22, This program is intended
for use with a GPIB system that uses an

HP 85 as system controller.
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Table 3-7. Summary of GPIB Command Codes

Command
Code

Name

Function

Al

BI

RI

AR

BR

AD

BD

NL

LC

EC

A Channel Input

B Channel Input
R Channel Input
A Channel minus R

Channel

B Channel minus R
Channel

A Channel Display

B Channel Display

Noise Level -

Local Calibrate

External Calibrate

Connects A Channel to bus; returns data
in dBm. See paragraph 3-7.1,a,1 for
description.

Connects B Channel to bus; returns data
in dBm. See paragraph 3-7.1,a, 1.

Connects R Channel to bus; returns data
in dBm. See paragraph 3-7.1,a,1.

Connects A-R to bus; return data propor-
tional to the dB difference between A
Channel and R Channel. See paragraph
3-7.1,a, 2.

Connects B-R to bus; returns data propor-
tional to the dB difference between B
Channel and R Channel. See paragraph
3-7.1,a, 2.

Connects A Channel CRT display to bus.
Returns data in a +80.00-unit format.
See paragraph 3-7.1,a, 3.

Connects B Channel CRT display to bus.
Returns data in a +80.00-unit format.
See paragraph 3-7.1,a, 3.

Returns data, in dBm, of A, B Channel
log amplifier noise floor. See paragraph
3-7,1,a, 4.

Connects input of A, B Channel log
amplifier to ground and compensates
thermal drift. Desired channel must
first be selected using either AI, BI, BR,
CA, or CB. See paragraph 3-7.1,b, 1.

Compensates A, B Channel log amplifier
drift with microwave input components
connected to amplifier input. Sweep
generator RF must be off (<-60 dBm).
Desired channel must first be selected
(see above). See paragraph 3-7.1,b, 2.
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Table 3-7. Summary of GPIB Command Codes (Continued)

Command
Code

Name

Function

CA

CB

S1

52

HM

M

FM

XY

RL

A Channel Select

B Channel Select

Smoothing Off

Smoothing Minimum

Smoothing Maximum

Hold Mode

Interrupt Mode

Fast Mode

Plot

Return to Local

Connects A Channel to bus. See paragraph
3-7.1,b,3.

Connects B Channel to bus. See paragraph
3-7.1,b,3.

Provides for minimal smoothing. See
paragraph 3-7.1, c.

Provides for first level (MIN) smoothing
when input signal is below -30 dBm. See
paragraph 3-7.1, c.

Provides for second level (MAX) smoothing
when input signal is below -40 dBm. See
paragraph 3-7.1, c.

Provides for amplifier settling times of
up to 200 ms before allowing data conver-
sion and GPIB handshake. See paragraph
3-7.1,4d,1.

Provides for more efficient data handling
using GPIB SRQ function. Data conversion
is handled normally, but handshake is
completed immediately upon receipt of
data command. See paragraph 3-7.1,d, 2.

Enables immediate data conversion and
GPIB handshake. Extremely fast method
for data transaction; however, because
amplifier settling time is not provided,
measurement errors may be introduced.
See paragraph 3-7.1,d, 3.

Initiates X-Y plot when non-GPIB plotter
is connected to rear panel jacks. See
paragraph 3-7.1,e, 1.

Returns 560A to local (front panel) control.
See paragraph 3-7.1, e, 2,

2-560A-OMM




B: ent "ENTER S68 ADDRESS", A: 708+A} A

1: dev "S6@", Asdim A$[32]

21 wrt "56@", "CALC"s prt "CA LC"

3: wrt "56@", "CBLC"; prt "CB LC"

4 wrt "S68", "CANL"; red "S68", A$: prt "CA NL= ", A$
S5: wrt "56@8", "CBNL"; red "S68", A$s prt "“"CB NL= ", AS$
6: wrt "560", "Al";red "S68", A$; prt "A INPUT= ", AS$
7: wrt "56@", "Bl"; red "S68", A$s prt "B INPUT= ", AS
8: wrt "568", "RI"; red "S68", A$; prt "R INPUT= ", AS$
S: wrt "S568", "AR";red "S68", A$; prt "A-R= ", A$

12: wrt "S6@", "BR"; red "S68", A$; prt "B-R= ", AS$
11: wrt "568", "AD"; red "S6@", A$; prt "A DISP= ", A$
12:¢ wrt "56@8", "BD"; red "S68", A$s prt "B DISP= ", A$

Figure 3-20. Sample Program in HPL for HP 9825A Controller
Exercising 560A GPIB Functions
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208 OPENG, 6

218 PRINT"CA LC"

228 PRINT#86, "CALC"

238 PRINT"CB LC"

2408 PRINT#S6, "CBLC"

258 PRINT#6, "CANL"

268 INPUT#SG, B$

278 PRINT"CA NL = "; B$
288 PRINT#6, "CBNL"

2908 INPUTHSE, B$

308 PRINT"CB NL = "; B$
310 PRINT#6, "AlL"

328 INPUT#6G, B$

338 PRINT"A INPUT = "; B$
342 PRINT#6, "BI"

358 INPUT#SG, B$

36@ PRINT"B INPUT = "; B$
37@ PRINT#6, "RI"

388 INPUT#G, B$

398 PRINT"R INPUT = ";B$
4828 PRINT#6, "AR"

412 INPUTHG, B$

420 PRINT"A-R = "; B$

438 PRINT#6, "BR"

448 INPUTHG, BS

458 PRINT"B-R = "; B$

468 PRINT#6, "AD"

478 INPUT#G, B$

4808 PRINT"A DISP ="; B$
498 PRINT#S, "BD"

588 INPUT#G, B$

518 PRINT"B DISP = “; B$
528 PRINT#6, "S1": FOR J=1T0288: NEXTJ
530 PRINT#6, "S2": FORJ=1T0208: NEXTJ
548 PRINT#8., "S8": FORJ=1T0288: NEXTJs GOTOS520

Figure 3-21. Sample Program in BASIC for Commodore PET 2001 Controller
Exercising 560A GPIB Functions
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Figure 3-22., Sample Program in BASIC for HP 85 Controller Exercising
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1@
3@

40
(1]
78
99
108

12e
130

140

S53e

S40

I 568T5T

PRINT USING 38

IMAGE 5-,"WILTRON MODEL Sé@
SCALAR NETWORKAMALYZER GPIB
FUNCTION EXERCISER",5~
OUTPUT v@é ;“CALC"

PRINT USING 686

IMAGE 2/, “CHANNEL A CAL COMP
LETE", 2/

OUTPUT 7@6 ;*“CBLC"

PRINT USIHG 90

IMARGE "CHANNEL B CAL COMPLET
E",27

QUTPUT 786 ;“S2CANL"

ENTER 786 ; HNi

PRINT USING 138 ; N1

IMAGE “CH. A NOISE LEVEL= *,
$2D0.0," dBM".2/

OUTPUT 786 ;“S2CBHL"

ENTER 786 ; N2

PRINT USING 178 ; N2

IMRGE "CH. B NOISE LEVEL= ".
$2D.D." dBM".2~/

OUTPUT 7@6 ;"Se"

QUTPUT 766 ;“HMAL"

ENTER 786 ; A

OUTPUT 786 ;"HMBI"

ENTER 786 ; B

OUTPUT 786 ;“HMRI*

ENTER 786 ; R

PRINT USING 268

IMAGE "A INPUT",5X,“B INPUT"
5%, "R INPUT", 7,2%, "dBH", 9%,
"dBM", 9K, “dBM", /

PRINT USING 286 ; R.B.R
IMRGE X,S52D.D.7X.,52D.D,7X.,52
D.D. 2-"

QUTPUT 7@6 ; “HMAR"

ENTER 786 ; H1

OUTPUT 7086 ;"HMBR"

ENTER 786 ; Bl

PRINT USING 348

IMAGE 9%, "A-R.",6X,"B-R.,".,~.,
10X."dB",8X, “dB",~

PRINT USING 368 ; Al1.,B1
IMAGE 8X.,S20.D,SX.,$20.D.2~/
CLERR

DISP USING 358

IMRGE 2-.,"PLACE 568 IN REAL
TIME MODE“.,2/,"PRESS CONTINU
E WHEN RERDY"

BEEP 108.68

PRUSE

CLERR

OUTPUT 7e6 ;“CAAD"

ENTER 786 ; A2

OUTPUT 7@é ;“CBBD"

ENTER 786 ; B2

PRINT USING 486

IMAGE 9X."A DISP".,5X."B DISP
R4

PRINT USING S8e ; R2.B2
IMAGE 9X,52Z2.2D.5X,522.20.4~
OUTPUT 786 ;"RL"

PRINT USING 538

IMAGE “S60 GPIB EXERCISE COM
PLETE".2-,"PLACE 568 IMN REFR
ESH MODE" .5~/

END

560A GPIB Functions
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3-8. ALTERNATING-SWEEP OPERATION

Alternating-sweep capability allows the
560A to process and then display two
swept-frequency ranges with only one

RF detector connected to the Channel A
input. A sweep generator with alternating-
sweep capability, such as the WILTRON
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6600A Series Programmable Sweep Gen-
erator, must be connected to the rear
panel AUX I/O connector for the 560A to
display simultaneously one swept-frequen-
cy range on Channel A and the other swept-
frequency range on Channel B. In the
alternating-sweep mode, the front panel
Channel A and Channel B display controls
independently adjust each display trace.
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SECTION 1V
PERFORMANCE VERIFICATION

4-1 INTRODUCTION

This section provides performance verifi-
cation philosophy and procedures for the
Model 560A Scalar Network Analyzer. Also
included is a listing of recommended test
equipment,

4-2 RECOMMENDED TEST EQUIPMENT

Performance verification for the 560A can
be accomplished using a minimum of test
equipment. Table 4-1 provides a listing.
If recommended test equipment items are
not available, however, equipment with
equivalent characteristics may be substi-
tuted.

4-3 PERFORMANCE VERIFICATION

The philosophy pertaining to 560A perform-
ance verification and the detailed instruc-
tions for accomplishing this verification are
provided in the following paragraphs.

4-3.1 Performance Verification
Philosophy

The 560A performance verification tests
verify that the 560A Front Panel (Al), Digi-
tal (A2), Power Supply (A4), Interface Con-
trol (A8), and optional GPIB Interface (A6)
PCB circuits are performing properly, and
that the Log Amplifier (A3) PCB circuits
are within specified limits for absolute pow-
er measurements., These performance
tests are verified from the front panel; no
internal circuits or controls other than the
A3 PCB TEST-NORMAL switch are dis-
turbed. Each performance test contains
instructions that, in most cases, direct the
reader to Section V for the applicable ad-
justment procedure, should the test fail.

In cases where no adjustments are applicable,
the reader is told which PCB is faulty. If
all of the tests in paragraph 4-3, 2 are with-
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in their specified tolerances, the 560A re-
quires no calibration and none should be

attempted.

4-3.2 Performance Verification
Procedure

The procedure for verifying 560A perform-
ance is given below. This entire proce-
dure is intended to be accomplished from
start to finish; no break-in points are pro-
vided. The performance verification tests
require the use of a sweep generator to
provide the proper operational signals, and
markers,

The radio frequency at which performance
verification testing is conducted is 50 MHz.
In the front panel and digital PCB tests,
this frequency is used for convenience. In
the log amplifier and optional GPIB inter-
face PCB tests, this frequency is used for
two reasons: the 8481A power sensor is
calibrated at 50 MHz, and the 355D Step
Attenuator is more accurate at this fre-
quency. (50 MHz is low enough in frequen-
cy that the 355D specifications for dc may
be used.)

a. Equipment Setup and Initial Switch
Positioning

1. Connect test equ_ipment and position
sweep generator controls as shown
in Figure 4-1.

2. Position A3 PCB TEST-NORMAL
switch to TEST. Access to this
switch is permitted through a hole in
the bottom panel of the network ana-
lyzer section. Reposition 560A up-
right.



Table 4-1.

Recommended Test Equipment

INSTRUMENT

REQUIRED
CHARACTERISTICS

RECOMMENDED
MANUFACTURER

SWEEP GENERATOR

Horizontal output, blanking, and
marker signals compatible with
the 560A. Refer to Table 1-1,
Frequency: 50 MHz¥
Output Power: +10 dBm.

WILTRON Model 6647A
Programmable Sweep
Generator

DIGITAL VOLTMETER

4-1/2 digit readout.

Hewlett-Packard 3465A

POWER METER

50 MHz calibrated output.

Hewlett-Packard 435A

POWER SENSOR

Ability to handle 0 d Bm.

Hewlett-Packard 8481A

POWER SUPPLY

+20V at 180 mA.

Hewlett-Packard 6215A

STEP ATTENUATOR

60 dB range.

Hewlett-Packard 355D

POWER AMPLIFIER

Gain: 10 dB;
Output Power: 31 dBm

Anzac Model AM10Y

ATTENUATOR, 6 dB

ATTENUATOR, 10 dB

SWR: 1.04 at 50 MHz.
Accuracy: *.05 dB

Weinschel 50-10

Weinschel 50-6

ADAPTER BNC jack to Type N plug. Pamona Part No. 3288
ADAPTER Type N jack to BNC plug. Pamona Part No. 3535
CABLE, 12" BNC to BNC. Pamona P/N 2249-C-12
Additional Equipment Required for GPIB PC Board Calibration: .
OSCILLOSCOPE 20mV /division vertical sensitivity. Tektronix 5103N/D10

with 5A15N and 5B10N

GPIB CONTROLLER

IEEE 488 (IEC 625-1) Interface,

Model 85 with:

HP 82903A 16k Memory
Module

HP 82936A ROM Drawer

HP 00085-15002 Plotter/|
Printer ROM

HP 00085-15003 I/O
ROM

HP 00085-15004 Matrix
ROM

HP 82937A GPIB Inter-
face

*50 MHz is used because (1) the 8481A Power Sensor is calibrated at this frequency and

(2) the 355D Step Attenuator is more accurate at this frequency.
in frequency that the 355D specifications for dc may be used.)
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(50 MHz is low enough
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Table 4-1.

Recommended Test Equipment

INSTRUMENT

REQUIRED
CHARACTERISTICS

RECOMMENDED
MANUFACTURER

Directivity Measurements Above 2 GHz

AUTOMATED SCALAR
NETWORK ANALYZER

Sweep Generator
Leveled Output +1.0
Frequency Range: 2 to 18 GHz

WILTRON 5637 with
560-10BX cable

Scalar Network Analyzer
Vertical Sensitivity: 0.5 dB per
division
Variable Offset Control

AIR LINE SWR: 1.002 (GPC 7 Connector) WILTRON
SWR: 1.006 (Type N Connector) 18 Series
SWR: 1.006 (WSMA Connector) 19 Series
20 dB Offset 20 +1.0 dB (GPC 7 Connactor) WILTRON
20 +1.5 dB (WSMA Connector) 29 Series

Directivity Measurement Below 2 GHz

SWEEP GENERATOR

Leveled Output £1.0 dB
Frequency Range: 10 MHz to 2 GHz

WILTRON 6609A

OSCILLOSCOPE Vertical Sensitivity: 10 uV per Tektronix 5110 with
division 5A22N Differential
Amplifier
DETECTOR SWR: 1.25 WILTRON
74 Series
STEP ATTENUATOR 0 to 50 dB in 1 dB steps Weinschel AC-
; 117A-69-43
PRECISION 50 +0.5 Ohms
TERMINATION GPC 7 Test Port Connector 28A50-1
Type N Test Port Connector 26NN50
WSMA Female Test Port Connector | 26550
WSMA Male Test Port Connector 265F50
75 +0.5 Ohms
Type N Test Port Connector 26N75
BNC Test Port Connector 26 B75

Pin Depth Measurement

CONNECTOR GAUGE

GPC 7 Connector
Range: 0.001 to 0. 250 in.

Type N Connector
Dial Graduations:

0.0001 in.

WSMA Connactor
Dial Graduations:

0.0001 - 0.25 in.

Maury Microwaves
Corp. (MMC) A-024

MMC A-007A

WILTRON 01-160
WSMA Gauging Set
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560A NETWORK

ANALYZER
_SEQ SYNC-Z AXIS

v

6647A SWEEP GENERATOR 3° =1
ja0e= e

3 i.__,—.-‘ ’:'!%;5_?“ £

HORIZONTAL

\

Y

6647A Sweep Generator

POWER: ON

Press RESET.

Press SWEEP TIME and enter 100 ms.
Press F1 and enter 40 MHz.

Press F2 and enter 60 MHz.

Press CW FO0 and enter 50 MHz.
Press F1-F2.

Press Retrace RF to ON.

560A
OUTPUT MODE (rear panel): CRT

Test Setup for Perform-
ance Verification

Figure 4-1.

3.

positioning of the CRT trace;
consequently, the potentiometer
should be adjusted with the 560A
oriented in either the same posi-
tion in which it will be used or
the same position in which
further testing will be con-
ducted.

Position 560A controls as follaws:

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
OFFSET: +50.0
CHANNEL B ON;: Off
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET ZERQ: Not depressed
MARKER THRESHOLD: Off
REAL TIME: On
REFRESH HOLD: Off
SMOOTHING: Off
POWER: On

b. Horizontal Clamp and CRT Mainframe
HORIZ POSITION Adjustments

1. Adjust OFFSET to position trace so

Cenvrion |

On 560As where access to
the TEST-NORMAL switch
is via the hole in the bottom
panel, use a short-shafted
screwdriver to gently nudge
the switch toward the center
of the PCB. Do not press
down on switch shaft with
screwdriver blade. Applying
pressure to switch shaft
can damage switch.

NOTE

In the horizontal clamp test
(subparagraph b, below), in-
structions will be given to
adjust the CRT mainframe
HORIZ POSITION potentiometer,
The earth's magnetic fields

may affect the horizontal

4o

that both ends can be observed; see
waveform below.

Adjust front panel HORIZ START
screwdriver potentiometer until
left end of trace begins to inten-
sify and clamping starts. Clamp-
ing is indicated when the trace
stops rising diagonally and either
"shoots up'' (right end) or '"drops
off" (left end) vertically. See
waveform below.
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9.

Adjust HORIZ STOP potentiometer
until right end of trace starts clamp-
ing. An example of a properly ad-
justed waveform is shown below.

Press MANUAL SWEEP button
(6647A); adjust MANUAL SWEEP
control to low end of frequency band.

Connect DVM between 560A HORI-
ZONTAL OUTPUT connector (rear
panel) center conductor and chassis.
Meter should indicate 0V +0. 2V
(OUTPUT MODE switch in CRT posi-
tion).

Adjust MANUAL SWEEP control
(6647A) to high end of frequency band.
DVM should indicate +10.0 +0. 2 Vdc.

If meter does not indicate correct
voltage, refer to HORIZ STOP trouble-
shooting chart, Figure 7-7,

Press AUTO button (6647A).
Depress INPUT A pushbutton lightly
so that all three Channel A INPUT

switches are released.

Rotate OFFSET control clockwise
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10,

11,

until trace is positioned on center
graticule line,

Adjust CRT mainframe HORIZ
POSITION to position left end of
trace on left graticule edge.

Adjust CRT mainframe X-Gain potenti-
ometer (Figure 5-12) to position right
end of trace on right graticule edge,

The HORIZ POSITION and X-Gain poten-
tiometers are interactive; repeat steps
10 and 11 until trace is positioned as
shown below.

c. Refresh Horizontal Gain Test

e

2.

Depress Channel A INPUT R,

Rotate OFFSET control counterclock-
wise for +50.0, as indicated on OFF-
SET dB display.

Depress CHANNEL B ON.

. Adjust Channel B OFFSET for +40.0,

as indicated on OFFSET dB display.

. Depress REFRESH.

. Adjust both OFFSET controls to posi-

tion traces so that the start (left end)
of Channel A refresh ramp (diagonal
trace) and the finish (right end) of the
Channel B refresh ramp can be ob-
served. Channel A ramp should start
on the left graticule edge, and the
Channel B ramp should end on the
right graticule edge. Traces should
not be flattened out at the right end
(waveform on the next page). If traces



are not AS DESCRIBED, REFER TO
PARAGRAPH 5-3.3.

7. Readjust both OFFSET controls
as required to observe the fin-
ish of both ramps. Both ramps
should end at right graticule
edge - see below. If traces do
not end at right graticule
edge, refer to paragraph 5-3.3.

8. Depress CHANNEL B ON push-
button (turn Channel B off).

9. Channel A ramp should finish
at right graticule edge. If
trace does not finish at right
graticule edge, refer to para-
graph 5-3.3.

10. Depress X - Y PLOT pushbutton
and observe intensified dot as
it moves across CRT. If dot
fails to reach right graticule
edge, refer to paragraph 5-3.3.

Channel A and Channel B OFFSET
ZERO tests

1. Depress Channel A and Channel
B .2 dB PER DIVISION pushbut-
tons.

2.  Depress REAL TIME.

e.

3.

4'

5.

8.

10.

11.

Rotate OFFSET control clock-
wise for -00.0, as 1indicated on
OFFSET dB display.

Depress INPUT A pushbutton
lightly so that all three
Channel A INPUT switches are
released.

Depress REF POS LOCATE mo-
mentarily and insure that trace
deflects to center graticule
line.

Depress OFFSET ZEROj; verify
that trace deflects to center
graticule line. If trace does
not deflect as described, refer
to paragraph 5-3.4.

Depress REF POS LOCATE
momentarily and verify that
trace does not deflect. If trace
deflects, refer to paragraph
5-3.4.

Depress (release) OFFSET
ZERO.

Depress Channel A INPUT R.

Depress X - Y PLOT push-
button and observe intensified
dot as it moves across CRT, If
dot fails to reach right grati-
cule edge, refer to paragraph
5-3.3

Repeat steps 3 thru 8 for
Channel B.

CRT Mainframe Vertical

Calibration

1.

2.

Rotate OFFSET control counter-
clockwise for +30.0, as
indicated on OFFSET dB display
(CHANNEL B INPUT switches
must be out; see step d4

above).

Depress 5 dB PER DIVISION
pushbutton.
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3.

4'

8.

9.

10.

Depress and hold REF POS
LOCATE and adjust SET potenti-
ometer to position trace on
next-to-top graticule line.

Release REF POS LOCATE.
Trace should deflect to mnext-
to-bottom graticule line. If
trace does not deflect as de-
scribed, refer to paragraph
5-3.5.

Rotate OFFSET control clock-
wise for -30.0, as indicated on
OFFSET dB display.

Depress and hold REF POS
LOCATE and adjust SET potenti-
ometer to position trace on
next-to-bottom graticule line.

Release REF POS LOCATE.
Trace should deflect to next-
to-top graticule line. If trace
deflection is not as described,
A2 PCB is faulty.

Depress and hold REF POS
LOCATE and adjust SET potenti-
ometer to position trace to
center graticule line.

Release REF POS LOCATE.

Depress Channel B INPUT R.

f. Storage Memory Digital-to-Analog

Converter Calibration

PARAGRAPH DELETED
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Vertical Analog-to-Digital Conver-

ter Calibration

1.

Zl

3-

4.

5.

Depress 10 dB PER DIVISION
pushbutton.

Depress REFRESH.
Depress MEMORY OFF.

Depress STORE TRACE momen-
tarily.

Depress SUBTRACT.

Depress .2 dB PER DIVISION
pushbutton.

Observe CRT. A trace similar

to



10.

11.

12.

13.

14.

15.

4-8

that shown below should be present
near center-screen. The perturba-
tions on the trace should not exceed
1-1/2 major divisions on either side
of the center graticule line. If the
trace is not as described, refer to
paragraph 5-3.7.

h. Channel A and Channel B Memory and

Subtract Balance

il
2.
. Depress MEMORY OFF.
3
. Depress CHANNEL A ON pushbutton.
4.
Depress Channel A and Channel B 10
dB PER DIVISION pushbuttons.
Rotate Channel A OFFSET control 5.
counterclockwise until Channel A
trace is superimposed on Channel B
trace.
6.
Depress Channel A and Channel B
STORE TRACE pushbuttons.
Depress Channel A and Channel B Tis
SUBTRACT pushbuttons.
8.

Depress Channel A and Channel B .2
dB PER DIVISION pushbuttons.

Observe CRT. A criss-cross wave-

form pattern similar to that shown 9.
below should be present. The ends

of the Channel A and Channel B traces

should be contained within the 6 major
divisions that extend +3 divisions on

either side of the center graticule 10.
line, If the traces are not as de-
scribed, refer to paragraph 5-3.7. 11,

Depress Channel A and Channel B
MEMORY OFF pushbuttons.

Depress CHANNEL A ON pushbutton
(turn Channel A off).

. Depress REAL TIME.

Depress INPUT B pushbutton lightly
so that all three Channel B INPUT
switches are released.

Rotate OFFSET control clockwise for
-00.0, as indicated on OFFSET dB
display.

Depress OFFSET ZERO. Trace
should deflect to center graticule
line.

Depress STORE TRACE momentarily.

Depress RECALL. Verify that trace

does not deflect from center graticule
line., If trace deflects, refer to para-
graph 5-3.8.

Depress SUBTRACT. Verify that
trace does not deflect from center
graticule line. If trace deflects, re-
fer to paragraph 5-3. 8..

Depress (release) OFFSET ZERO.

Depress MEMORY OFF.

2-560A-OMM



12. Depress Channel B INPUT R.

13. Depress CHANNEL A ON and CHAN-
NEL B ON pushbuttons. (Turn Chan-
nel A on and Channel B off.)

14. Repeat steps 4 thru 11 for Channel A.

i. Refresh Memory Digital-to-Analog Con-
verter and Dot-Connector Calibration

1. Depress Channel A 5 dB PER DIVI-
SION.

2. Depress and hold REF POS LOCATE
and adjust SET potentiometer to posi-
tion trace on next-to-bottom graticule
line.

3. Release REF POS LOCATE.

4, Rotate OFFSET control clockwise to
position trace on next-to-top graticule
line (& -30.0 as indicated on OFFSET
dB display).

5. Depress REFRESH.

6. Depress OFFSET ZERO. Trace
should deflect to next-to-bottom
graticule line. If trace deflection
is not as described, refer to para-
graph 5-3.9. Depress OFFSET
ZERO.

7. Depress and hold REF POS LOCATE
and adjust SET potentiometer to posi-
tion trace on next-to-top graticule
line.

8. Release REF POS LOCATE.

9. Rotate OFFSET control counterclock-
wise to position trace on next-to-
bottom graticule line (& +30.0 as in-
dicated on OFFSET dB display).

10, Depress OFFSET ZERO. Trace
should deflect to next-to-top grati-
cule line, If trace deflection is not
as described, A2 PCRB is faulty.
Depress OFFSET ZERO.

11. Depress REAL TIME.

2-560A-OMM

12.

13.

14.

15.

16.

17.

18.

19.

20.

2%

Set SWEEP TIME controls for a
10 s sweep.

Observe CRT and when intensified dot
reaches the right of the screen, de-
press REFRESH.

Depress OFFSET ZERO; when re-
fresh sweep starts, alternately re-
lease and depress OFFSET ZERO to
obtain approximately 10 to 12 rectan-
gular pulses on the CRT. At the con-
clusion of the refresh sweep, imme-
diately depress REFRESH HOLD to
save the display.

Observe CRT and verify that pulses
are rectangular with no overshoot or
ringing. See waveform below. If
overshoot or ringing is present, refer
to paragraph 5-3.9.

Depress X-Y PLOT,

Obgserve CRT. Intensified dot should
trace the rectangular pulse pattern;
there should be no overshoot or ring-
ing. If overshoot or ringing is pres-
ent, refer to paragraph 5-3.9.

Depress (release) REFRESH HOLD.

Set SWEEP TIME controls for a
100 ms sweep.

Depress REF POS LOCATE and ad-
just SET potentiometer to position
trace on center graticule line.

Position A3 PCB TEST-NORMAL
switch to NORMAL,
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22. Reinstall bottom (if necessary).

23. Remove RF detector from
between sweeper and 560A.

POWER ACCURACY TESTS

Power Accuracy Verification is divided into
two tests. The first test verifies the most
common measurement range, +10 to

-55 dBm, and is contained in steps j
through q. This test requires only two
additional items of test equipment: (1) a
power meter/power sensor and (2) a step
attenuator.

The second test verifies power accuracy at
+16 dBm and is provided in steps r and s.
This test requires an RF power amplifier, a
dc power supply, and two attenuators in
addition to the power meter/power sensor.

Unless the 560A is going to be used at +16
dBm, verification at this power level is not
necessary - skip steps r and s and proceed
to step t.

jo Power Meter/Power Sensor Calibra-
tion at 50 MHz

1. Position CAL FACTOR control
on power meter to the correct
power factor (see chart on
power sensor).

pA Position the RANGE control to
1mW.

3. Connect power sensor to
POWER REF connector. Adjust
CAL ADJ screwdriver potenti-
ometer to position meter
pointer on CAL mark.

4. Disconnect power sensor from
POWER REF connector.

k. Sweep Generator/Step Attenuator
Qutput Power Calibration

1. Set up the test equipment as
shown in Figure 4-2, and con-
nect the 8481A Power Sensor
to the output of the step at-
tenuator.

4-10

B64TA SWEEP GENERATOR =

STEP
ATTENUATOR
POWER SENSOR

POWER METER

TYPE N PLUG TO
BNC JACK ADAPTER

BNC TO BNC
CABLE~ 1 FT.

BNC PLUG TO
TYPE N JACK
ADAPTER

Figure 4-2., Test Setup for Sweep
Generator/Step Attenuator
Output Power Calibration
On the 6647A:

2.

a. Press CW F@.
b. Press LEVEL and set for
+5 dBm.

On the 335D, position the at-
tenuator dial to 10.

On the 6647A, press LEVEL and
operate the INCREASE-DE-
CREASE lever to obtain a

-5 dBm reading on the power
meter.

Record the 6647A's indicated
output power level from the
LEVEL LED display.

On the 6647A,

a. Set the power level for a
+10 dBm reading on the
LEVEL LED display.

b. Operate the INCREASE-
DECREASE lever to obtain
a 0 dBm reading on the
power meter.

c. Record the 6647A's indi-
cated output power level
from the LEVEL LED
display.

d. Press F1-F2.
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m. Channel A Low Level Calibration

15 Connect RF detector to front

panel connector A.

(Leave

detector unconnected from RF
source.)

NOTE

Ensure that bottom
cover is installed.

Zs Depress SMOOTHING to MAX.

3. Depress INPUT A.

4, Rotate OFFSET control clock-
wise to -58.0, as indicated on
display.

5. Depress 1 dB PER DIVISION
pushbutton.

6. On right side panel, adjust
CH A (LOW LEVEL TRIM)
control as follows:

(a)

If trace is below center
graticule line, rotate po-
tentiometer counterclock-
wise until trace is slightly
above center line and
exhibits only random nega-
tive clipping. See wave-
form below.

(b)

2-560A-OMM

If trace is either above
center graticule line or
off-screen, rotate potenti-
ometer clockwise until
trace is positioned as
described in (a) above.

n.

Channel A Power Accuracy Test

1.

Rotate OFFSET control
counterclockwise to +10.0, as
indicated on display.

Connect RF detector to output
connector of 355D.

Depress .2 dB PER DIVISION
pushbutton.

Construct a chart similar to
that shown below in Table 4-2.

Operate the chart of Table 4-2
as follows:

(a)

(b)

Position 355D to first
Attenuator Dial Setting.

Adjust OFFSET control to
position center of trace
(50 MHz) coincident with
center of graticule cross-
hairs on CRT; see wave-
form below.

(c)

(d)

(e)

(f)

Record OFFSET dB display
value in OFFSET dB
Reading column.

Repeat steps (a) through
(c) for remaining Attenua-
tor Dial Settings up
through 60.

On the 6647A, press
LEVEL and set the output
power for the value re-
corded in step k.5 above.

On the 560A, repeat steps
(b) and (¢) above.
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0.

(0 If any of the power accu- Q.
racy readings are out of
tolerance, refer to para-
graph 4-4 for instructions
on how to interpret the
chart in Table 4-2.

(h) On the 6647A, press
LEVEL and set the output
power for the value re-
corded in step k.6(c)
above.

Channel B Low Level Calibration

1. Depress CHANNEL A ON and
CHANNEL B ON pushbuttons
(turn Channel A off and Chan-
nel B on).

2. In subparagraph m, repeat step
1 and steps 3 through 6 for
Channel B.

Channel B Power Accuracy Test

Repeat subparagraph n, steps 1
through 6 for Channel B.

Channel R Power Accuracy Test

1I

2.

3.

4.

Disconnect RF detector from B
and move to R connector.

Depress Channel B INPUT R
pushbutton.

Rotate OFFSET control coun-
terclockwise for +10.0, as indi-
cated on OFFSET dB display.

NOTE

The output signal from the
R channel log amplifier is
processed by the Al/A2
PCB Channel B circuits
and displayed on Channel
B trace.

Repeat subparagraph n, steps 1
through 5 for Channel R ex-
cept: for Channel R complete
the chart in Table 4-2 only
through Attenuator Dial Setting
40. The R channel has a
power measurement range of
+16 to -30 dBM.

Table 4-2. Power Accuracy Chart

Attenuator Input Power OFFSET dB Limits
Dial Setting Level (dBm) Reading (dBm)
0 +10 +10.6 . to + 9.5
10 0 + 0.7 to - 0.5
20 -10 - 94 to -10.6
30 =20 -19.3 to -20.6
40 -30 -29.2 to -30.7
50 -40 -39.2 to -40.8
60 -50 ~49.1 to -50.9%
60 =55 -53.8 to -56.3

*[f power acuracy reading is not within limits, recheck Channel A
Low Level Calibration (subparagraph m above).

4-12
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r. +16 dBm Power Accuracy Test Setup
Output Power Calibration

1. Set FREQUENCY SELECTOR to
CW FO (6647A).

2. Set RF output at 6 dBm.

3. Connect equipment as shown in
Figure 4-3.

S
"SENERATOR. POWER METER

_ |
POWER SUPPLY I:— -
_ =

o

6 d8 ATTENUATOR
10 dB ATTENUATOR

POWER SENSOR

Figure 4~3. Equipment Setup, +16 dBm
Verification

2-560A-OMM
Changed: May 1985

4.

S'

6.

Disconnect power sensor from i
10 dB attenuator. )

Remove both attenuators from
test setup and connect RF
detector to output of power
amplifier.

Set FREQUENCY SELECTOR to
F1 TO F2 (6647A).

+16 dBm Power Accuracy Test

1.

2.

Rotate OFFSET control coun-
terclockwise to +16.0, as indi-
cated on OFFSET dB display.

Adjust OFFSET control to posi-
tion center of trace (50 MHz)
on center of graticule cross-
hairs on CRT.

Record the OFFSET dB dis-

play value. This reading,

which is the R channel

power accuracy at +16 dBm,

should fall between +16.3 and

+15.7 dBm. i
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4, Move RF detector to front panel con-
nector B.

5. Repeat steps 2 and 3 above for
Channel B (the same accuracy limits

apply).

6. Depress CHANNEL A ON and
CHANNEL B ON (turn on Channel A
and turn off Channel B).

7. Move RF detector to front panel
connector A.

8. Repeat steps 2 and 3 above for
Channel A (the same accuracy limits

apply).

t. Smoothing Verification Tests

1. Position RF ON switch to off (6647A).

2. Depress 2 dB PER DIVISION.

3. Disconnect RF detector from R con-
nector and move to B connector.

4., Depress INPUT B.

5. Adjust OFFSET control for -58.0,
as indicated on OFFSET dB display.

6. Depress SMOOTHING to OFF, MIN,
and MAX and observe trace at each
position. Trace should exhibit a
change in noise level (see waveforms
A, B, and C below). If no change in
noise is observed, the A3 PCB is
faulty.

A - SMOOTHING OFF

2-560A-OMM

B - SMOOTHING MIN

C - SMOOTHING MAX

. Marker Verification Tests

Position RF ON switch to ON (6647A).

Rotate OFFSET control counter-
clockwise for +00.0 on OFFSET dB
display.

. Position attenuation dial on 355D

to 10.

. Depress the 5 dB PER DIVISION

pushbutton.

Rotate MARKER AMPLITUDE con-
trol fully clockwise (6647A).

Rotate MARKER THRESHOLD control
(560A) clockwise out of detent until
marker pulse appears on trace. If
no marker appears on trace, refer to
Marker Malfunction Troubleshooting
Chart, Figure 7-13,

Rotate TILT control throughout its
range. Marker should tilt +45 de-



grees. If marker does not tilt, Al
PCB is faulty.

4-3.3 Performance Verification Procedure
(Option 3--GPIB)

The procedure for verifying 560A GPIB Inter-
face (A6) PCB performance is given below.
This procedure assumes the 560A perform-
ance to be within specified limits; conse-
quently, the procedures in paragraph 4-3.2
should be completed first. The A6 PCB test
setup and initial control positioning require-
ments for the sweep generator are shown in
Figure 4-4. To verify the performance of

of the A6 PCB, proceed as follows:

a. Power Meter/Power Sensor Calibration
at 50 MHz (Refer to Performance Veri-
fication Procedure, paragraph 4-3.2j.)

b. Sweep Generator/Step Attenuator Output
Power Calibration (Refer to Perform-
ance Verification Procedure, paragraph
4-3.2k.)

c. Initial Positioning of 560A Controls

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET: —58.0 .
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
POWER: On

d. Channel A Low-Level Calibration

1. Connect RF detector to front panel A
connector. (Leave detector uncon-
nected from RF source.)

4-14

366D STEP
ATTEN

*Connections shown by
dashed (--) lines are
directed by procedure.

6600A Sweep Generator

Press RESET.

Press SWEEP TIME and enter 100 ms.
Press F1 and enter 40 MHz.

Press F2 and enter 60 MHz.

Press F0 and enter 50 MHz.

Press LEVEL and enter 0 dBm.

Press F1-F2.

Equipment Setup for A6 PCB
Performance Verification

Figure 4-4.

2. Depress and hold REF POS LOCATE
and adjust SET potentiometer to posi-
tion trace on center graticule line.

3. Release REF POS LOCATE.

4. Adjust CH A side panel control as
follows:

(a) If trace is below center graticule
line, rotate potentiometer counter-
clockwise until trace is slightly
above center graticule line and
exhibits only random negative
clipping. See waveform below.
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(b) If trace is either above the center
graticule line or off-screen, rotate
potentiometer clockwise until trace
is positioned asg described in step
{a), above.

e. GPIB Controller Readout/560A OFFSET
dB Display Tracking Tests

1. Connect detector to the sweeper's
RF OUTPUT connector. Press AF
and set to 0 MHz. Press SHIFT and
CW RAMP.

2. Adjust attenuator dial on 355D to 0.

3. Program controller (1) for maximum
smoothing, and (2) to take data con-
tinuously from Channel A. Se flow-
chart in Figure 4-5. A computer
program (written in HPL for the HP
9825A Programmable Calculator) that
implements this flowchart is provided
in Figure 4-6; Figure 4-7 provides a
program written in BASIC for the
WILTRON 85 Controller.

4, Rotate OFFSET control on 560A coun-
terclockwise to position the trace on
the center graticule line. The OFF-

SET dB display should indicate between

+10.6 and +09.5 *1 digit; the readout
on the controller should indicate the

same value as that shown on the OFF-

SET dB display +0.1 dB. Example:
OFFSET dB Display indicated +10.1;
controller should indicate between
+10.00 and +10.20. If reading is not
correct, refer to paragraph 5-5 for
calibration procedure.

5. Repeat step 4 for 355D attenuator dial
settings of 10 thru 60. At each atten-
uator dial setting, OFFSET dB display

2-560A~-OMM

SEND 'S2’

SEND ‘AT

INPUT DATA

Figure 4-5. Flowchart for Programming
SMOOTHING MAX (S2) and

Continuous Data Readout on

Channel A
M
8¢ wrt THG"S5Z
1 wrt 78és"RAI
21 red TBEE
2 d=p A
4 paoit S@E
9% ato @A

T ———

GPIB Program in HPL for
HP 9825A Controller

Figure 4-6,

;"RIsz"
®“R DISP K

18 OUTFUT 78&
29 ENTER 7@6 ;

28 WAIT 1@8 @ GOTO 18
423 END

GPIB Program in BASIC for
WILTRON 85 Controller

Figure 4-7.

readout should be within the limits
specified in Table 4-2. To compensate
for noise at the lower power levels
(i.e., -40 and -50 dBm), it may be
necessary to average approximately
100 readings to meet the specified
tolerance. If readout is not as speci-
fied, refer to paragraph 5-5 for cali-
bration procedure.



f. -30 dBm Comparator Trip Point Test

1. Adjust attenuator dial on 355D to 10
(0 dBm). Observe controller display
and make a mental note of the rate at
which readout digits change (readout
rate).
s
2. Rotate attenuator dial counterclock-
wise to 40 (-30 dBm). The control-
ler readout rate should slow. If read-
out rate does not slow, refer to para-
graph 5-5 for calibration procedure,

3. Increase RF output of sweeper until
controller readout rate increases.
The increase in the readout rate
should occur around -29.5 dBm
(-29. 50 on controller readout). If
test is not as specified, proceed to
paragraph 5-5 for calibration proce-
dure.

g. +/- Sign Change Trip Point Test

1. Rotate attenuator dial on 355D clock-
wise to 10.

2. Disconnect RF detector from 355D;
connect power sensor in its place.

3. Set RF output for a 0 dBm reading
on power meter.

4, Disconnect power sensor from 355D
and reconnect RF detector.

5. Decrease and then increase the RF
output of the sweeper. The sign of
the readout digits, as shown on the
controller display, should change
as the RF power level is varied
approximately 0.05 dB either side
of 0 dBm. If test result is not as
specified, refer to paragraph 5-5 for
calibration procedure.

h. Smoothing Sequencer Test

2. Observe SMOOTHING indicators on
560A front panel, The MAX indica-
tor should appear to be lit continu-
ously, and the OFF indicator should
be flashing. If test results are not
as specified, A6 PCB is faulty.

Settling Time Determination Tests

Using HP 9825A Programmable

Calculator

1. Referring to flowchart in Figure 4-8
or program in Figure 4-9, program

SEND 'FM’

PRINT 'START TIMER’

1=

SEND "AF

‘

INPUT DATA

I=1+1

PRINT "‘STOP TIMER’

RECORD
TIME

Figure 4-8. Flowchart for Programming

1. Rotate attenuator dial on 355D coun-
terclockwise to 50 (-40 dBm).

4-16

560A to Return 1000 Readings
of Channel A Data
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3s

the controller to (1) send a fast mode
(FM) command and (2) take 1000 read-
ings of Channel A data. Use a stop-
watch to measure the time between
"START TIMER' and "STOP TIMER"
in the controller program. Record
this time, for it will be used as a
reference time for S@, S1 and S2
measurements, (This time is the in-
herent time delay of the controller/
560A GPIB system.)

Program controller to (1) send hold
mode (HM) command, (2) send smooth-
ing off (S¢) command, and (3) take
1000 readings of Channel A data. (In
flowchart of Figure 4-7, change "FM"
to "HMS¢" and rerun program.) Use
a stopwatch to measure the time be-
tween ""START TIMER'" and ''STOP
TIMER' in controller program. Sub-
tract the time measured in step 1
from the time measured in this step.
The difference between these two
times should be 12 +2 seconds. If
the time is not 12 +2 seconds, the A6
PCB is faulty; there is no adjustment
for this time delay.

Program controller for smoothing 1
(substitute ''S1" for "S¢" in flowchart)
and repeat step 2. The time should

be 40 +6 seconds. As in step 2 above,
if this time is incorrect the A6 PCB

is faulty.

Program controller for smoothing 2
(substitute '"S2" for "S1" in flowchart)
and repeat step 2. The time should
be 200 +30 seconds. As in step 2
above, if this time is incorrect the A6
PCB is faulty.

Settling_Time Determination Tests
Using WILTRON 85 Controller

1:

Enter and run the program shown in
Figure 4-10. The first time, the
printout will show the time for FMS0
(fast mode, smoothing off). It is
nominally 60 seconds.

2-560A-OMM

e e R
B: wrt THEs TFHT
1 prv "Start

tjming with
the first beep
LI ERC

2! prt "Stop
Liming withthe
zecond beep. "3
sPc 3
B+1
walt SHibeer
wrt vdés "HI®
red rd6s ¥
I+1~1]
if 14186863

to 5
beeprsiprt "Sto
timing."ispc

W 00 = O O e OO
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f@6y “RLT
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Figure 4-9. GPIB Program in HPL for
Taking 1000 Readings of
Measurement Data

—
n =
o =
T o+

W

1@ PRIMT "RUN TIME APPROX. S MI
NMUTES"

26 CLERE

36 READ O$@ IF O$="X" THEHN 158

4@ DISP "TESTING ":0%

58 QUTPUT 706 ;0%

68 SETTIME 8.8

70 FOR I=0 TO 1660

86 QUTPUT 7@6 ;"AIL"®

9@ ENTER 786 ; Z

186 NEXT 1

118 T=TIME @ IF O0$="FMS@" THEHN S
=T ELSE T=T-S

120 PRINT "TIME FOR ":0%;7T;"SEC"

134 GOTO 2@

148 DATA "FMS@", "HMS®", "HMS1","H
"52“ i le‘l

152 QUTPUT 7@é ;"RL"

168 PRINT "END OF RUN®

178 END

FUN TIME AFPROXK. S MINUTES
TIME FOR FMS@ S5, 359 SEC
TIME FOR HME® 11.771 SEC
TIME FOR HM31 33 582 SEC
TIME FOR HMSz 219.2832 SEC
END OF RUHM

Figure 10. GPIB Program in BASIC for
Taking 1000 Readings of
Measurement Data
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2. The second time, the printout will
show the time for HMSO (hold mode,
smoothing off). It should be 12 +2
seconds. If the time is out- of-toler-
ance, the A6 PCB is faulty. There
is no adjustment for this time delay.

3. The third time, the printout will
show the time for HMS1 (hold mode,
smoothing minimum). It should be
40 +6 seconds. As in step 2 above,
if this time is incorrect, the A6 PCB
is faulty.

4. The fourth time, the printout will
show the time for the HMS2 (hold
mode, smoothing maximum). It
should be 200 +30 seconds. As in
step 2 above, if this time is incor-
rect, the A6 PCB is faulty.

4-4 POWER ACCURACY MEASUREMENT
CHART

This paragraph describes the power accu-
racy measurement chart that appears in
paragraph 4-3.2 n. of the Performance Ver-
ification Procedure. This description is
divided into two areas: (1) a description

and listing of the possible error sources
inherent in the power measurement system
of paragraph 4-3.2, and (2) recommended
courses of action, should one or more

power accuracy readings be out of tolerance.

4-41 Error Sources Inherent in Performance
Verification Procedure Power
Measurement System

The power measurement system (i.e.,
power meter, sweep generator, step atten-
uator, and RF detector) in paragraph 4-3. 2
contains several inherent possible error
sources. A listing of these error sources
is given below; the degree to which these
error sources contribute to measurement
uncertainty is given in Table 4-3.

a. Detector/Source Match Interaction Error.
The impedance mismatch between the RF
source and the RF detector contributes
a possible error known as source match.

4-18

For the Model 6647A Programmable
Sweep Generator and the 560-7 series
detectors, this error is: At +10 dBm
(355D Attenuator Dial at 0), the source
match of the sweeper and the mismatch
of the RF detector interact to produce
an overall error of 0,28 dB, At 0 dBm
and below (355D Attenuator Dial between
10 and 60), the source match of the 355D
and the RF detector interact to produce
an error of 0. 14 dB.

b. Harmonic Frequency Error. In the lin-
ear range of the RF detector, i.e., +16
dBm to approximately ~15 dBm, har-
monics of the sweep generator funda-
mental frequency contribute possible
errors in measurements.

¢, Step Attenuator Error. The HP 355D
Step Attenuator has a specified accuracy
of +£0.3 dB from dc to approximately
50 MHz. This possible error in accu-
racy is present at all attenuator dial
settings, including zero.

d. Model 560-7 or 560-71 Series RF
Detectors Frequency Sensitivity Error.
This possible error source varies with
frequency and is graphically shown in
Table 1-3.

e. A and B Log Amplifier Accuracy Error.
This possible error source varies with
input power; it is graphically shown in
Table 1-1.

4-4.2 Recommended Courses of Action for
Power Accuracy Out-of-Tolerance
Conditions

The Channel A and B accuracy potentiome-
ters (R154 and R181), along with those for
Channel R (R230 and R294), are critical
adjustments, These potentiometers should
not be adjusted until all of the other pos-
sible-error-producing sources have been
checked, or, in the case of the 560 detec-
tors, until the possible-error sources
have been isolated from the 560A input.
Therefore, the following should be per-
formed before the accuracy adjustments
are attempted.
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Table 4-3.

Possible Errors Inherent in Power Measurement
System of Paragraph 4-3.2

Possible Error (dB) at 50 MHz
Input |Det. /Source Harmonic Detector
Power Match Frequency | Attenuator Frequency | Log Amp RMS
(dBm) | Interaction at 30 dBc Accuracy Sensitivity | Accuracy Error*
+0.6 +0. 3 _ +0.8
+16 +0. 31 —— +0. 04 0.2 £0.4 0.7
+0.3 +0. 3 +0.6
+10 +0. 28 0.9 +0. 3 -0.2 +0. 2 -0.5
+0.3 +0.3 +0.7
0 +0. 14 0.2 +0.3 0.2 +0.3 ~0.5
40,15 +0.3
-10 +0. 14 0.1 +0. 3 0.2 +0.4 +0.6
+0.15 +0.3 +0.7
-20 +0. 14 5.1 +0. 3 g +0.5 e
+0.15 +0.3 +0.8
-30 +0. 14 0.1 +0. 3 -0.2 +0.6 0.7
+0.15 +0. 3
40 +0. 14 <01 +0.3 -0.2 +0.7 +0.8
+0.15 +0. 3
50 +0. 14 261 +0. 3 0.2 +0.8 +0.9

*The rms error is found by squaring the individual errors, summing them, and taking

their square root.

V0.282 + 0.92 + 0.2 + (0.3% + (0.2)2

a. If any of the power accuracy readings for
Channel A (or B) are out of tolerance,
perform the Channel B (or A) low-level
calibration and power accuracy tests in

paragraph 4-3, 2.

Channel B (or A) tests:

After performing the

1. If Channel A (or B) is out of tolerance
but Channel B (or A) is not, perform
the Channel A (or B) checks and ad-
justments in paragraph 5-4. 1.
performing these checks and adjust-

2-560A-OMM

After

The rms error for +10 dBm would be as follows:

0.62, or 0.6.

ments, recheck Channel A (or B)
power accuracy.

. If both channels' power accuracy read-
ings are out of tolerance:

(2) Try a different RF detector.
(b) Try a different 355D Step Attenu-

ator.

(c) Perform the power accuracy test
in paragraph 4-5.
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b. If only the -50 dBm power accuracy read-
ings (60 on step attenuator dial) are out
of tolerance, recheck the appropriate
channel's low-level calibration (para-
graph 4-3.2 m and/or o).

c. If the R input power accuracy readings
are out of tolerance, perform the Channel
R checks and adjustments of paragraph
5-4.1. After performing these checks
and adjustments, recheck Channel R
power accuracy.

4-5 POWER ACCURACY TEST USING DC
VOLTAGE STANDARD

This test uses highly-accurate (0, 0005%)

dc voltages to simulate input RF power for
560A power accuracy verification. The test
in this paragraph may be used to isolate
the RF detector as a possible-error-
producing source in log amplifier power
accuracy tests. To connect the dc voltages
to the log amplifier input requires a special
connector test jig. Instructions, along with
a parts list, for building this connector test
jig are given in Figure 4-11. The EDC
Model 501 DC Power Supply (Table 4-1)
may be used to supply the dc voltages. To
perform this test, proceed as follows:

a. Connect equipment, with the exception of
the RF detector, as shown in Figure 4-1
(page 4-3).

b. Position 560A controls as follows:

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET: See Table 4-4
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
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c. On 560A, press REF POS LOCATE and
adjust the SET potentiometer to position
trace on center graticule line.

d. Connect the special connector test jig
(Figure 4-11) to the front panel "A'" con-
nector.

e. Connect the black lead of the test jig to
the negative (-) terminal on the floating-
ground power supply.

f. Connect the red lead of the test jig to the
positive (+) terminal on the floating-
ground power supply.

g. Connect the shield lead of the test jig to
the ground terminal on the floating-
ground power supply.

h. On the power supply, adjust the controls
to provide voltage number 1 in Table 4-4.

i, On 560A, adjust OFFSET to position trace
on center graticule line. The OFFSET
dB display should read the dBm value
that corresponds to voltage number 1 in
Table 4-4,

j. Repeat steps h and i for the remaining
voltages in Table 4-4.

Table 4-4. Equivalency Chart,
DC Voltage to dBm

OFFSET dB

DC Voltage Reading
1. -1.462V +16, +0.2
2. -0.6208V +9, 0.2
3. -0.2449V +2, 0.2
4, -86.94 mV -5, +0.2
5. -26.13 mV -12, 0.2
6. -6.268 mV -19, +0.2
7. -1.313 mV -26, 0.2
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1 Meg
Pin 2
1
Mg CONNECTOR
f

_ / SHIELD POST TO POWER
SUPPLY

el SHIELD .}
SHIELD
RED
BLACK —————dl==== —7gtAck

2-WIRE SHIELD CABLE
Pin 1
35.7k

Fabricate special connector test jig as follows:

1. Solder one end of the 35.7 k2 resistor to pin 1. Solder the other
end of the 35,7 k2 resistor to the shield post and to pin 2.

2. On the 2-wire shielded cable, solder the black lead to pin 1.
Solder both the red and shield leads to the connector shieldpost,

3. Solder 1 MQ resistor to pin 3. Solder the other resistor lead to

shieldpost.
4, Solder 1 MQ resistor to pin 4. Solder the other resistor lead to
shieldpost.
Special Connector Parts List
Part
Description Part Number Vendor
Connector, Plug 09CL4M Switcheraft, Inc.

Shielded Wire,

2-conducted, 22 ga. 2464 Belden
Resistor, Metal Film, EMF55T9-1 Meg-0.1% Dale Elect.
1 M@, 1/8W, 0.1%

(2 each) RNC55J1DO4BS Mil. Spec.
Resistor, Metal EMF55FT9-35.7k-0.1% Dale Elect.
Film, 35.7 k@2, 1/8W,

1/8W, 0.1%

Figure 4-11. Fabrication Instructions for Special Connector Used
With DC Voltage Standard *
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4-6 DIRECTIVITY MEASUREMENTS 2. Adjust OFFSET for a 00.0 reading on
the OFFSET dB display.
Directivity measurements are frequency-

limited. Above 2 GHz, a technique employing 3. Adjust ZERO dB SET to position the
an air line is used to make a precise mea- trace on the center graticule line.
surement of directivity.* Below 2 GHz,

where the air line is not effective, an oscil- 4. Press dB PER DIVISION 1.

loscope is used to compare the directivity

of the bridge or SWR Autotester against a 5. Proceed to Table 4-5.

calibrated reference in a ''Go/No-Go'' method.

Table 4-6 provides the procedure for mea- 4-7 PIN DEPTH MEASUREMENTS

suring directivity using an air line. Table
4-8 provides the procedure for the Go/No-Go The following procedure provides instruc-

method. tions for measuring the pin depth of GPC 7
and type N male and female connectors.
Measuring the directivity of the 560-98S50 Instructions for measuring pin depth on
and -98SF50 SWR Autotesters above 2 GHz WSMA connectors are given in the instruc-
requires using a 19SF50 or 19S50 Air Line, tion sheet for the Model 01-160 Gauging Set.
respectively. The WSMA connectors on the
SWR Autotesters and air lines have been Pin depth is a critical specification on the
designed for mating with SMA connectors. connectors of detectors and SWR Autotes-
When two WSMA connectors are mated, they ters. It should be checked periodically to
require a washer for pin-depth compensation ensure that these connectors meet the spe-.
of the center conductors. The only excep- cified tolerances listed in Table 4-9.
tions are the WSMA open/short and the sweep
generator RF OUTPUT connector, which a. GPC 7 Connectors
have been optimized for use with WSMA. An
envelope containing six or more of these 1. Calibrate the gauge for zero, as fol-
washers has been packaged with each air line. lows:
Table 4-5 provides instructions for installing
these washers. Before starting the proce- (a) Press the gauge against the cali-
dure in Table 4-5, perform the following steps: brated gauge block.
. (b) Loosen the knurled knob and turn
a. Press the POWER pushbutton on the 560A the serrated ring until the "0" on
and 6637A. Set the 560A controls as the dial aligns with the pointer.
shown in Figure 4-12. Tighten the knob.
b. On the 6637A: 2. Press the measurement plane of the
gauge against the center conductor on
1. Press RESET. the connector to be measured.
2. Press F1-F2. 3. Read the pin depth setting.
3. Press F1 and set for 2 GHz. 4. If the setting is out of tolerance, the
bridge or SWR Autotester should be
c. On the 560A: returned to WILTRON for repair.
1. Press REF POS LOCATE and adjust b. Type N-Male Connectors
the SET potentiometer to position the g 11
reference trace on the center grati- 1. Install the adapter stamped over
cule line; release REF POS LOCATE. the gauge plunger mechanism.

*Error Averaging is the Technique used. This technique is described in WILTRON Technical
Review #8, "An Easy-to-Use Method for Measuring Small SWRs to Better Than Computer-
Aided Accuracy Levels. "
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5637 AUTOMATED
SCALAR NETWORK ANALYZER

A
560A (o]
o
== 18
6637A
qﬁ?“\. ”
Ny
| * SWR AUTOTESTER
ADAPTER
AIR LINE
*MAKE DASHED LINE CONNECTIONS VRS
WHEN DIRECTED IN THE PROCEDURE. OPEN E‘I' h 20 dB
SHORT OFFSET

‘Initial Control Settings for Network Analyzer

CHANNEL A: On CHANNEL B: Off
INPUT: A REFRESH: On
MEMORY: Off SMOOTHING: Off

dB PER DIVISION: 10
REFERENCE dB/dBm: dB

Figure 4-12.

2. Calibrate the guage for zero, as
follows:

(a) Insert the measuring plunger into the
sleeve in the ""M'' half of the calibra-
tion device.

(b) Loosen the knurled knob and turn the
serrated ring until the ""0" aligns
with the pointer.

3. Install the measuring plunger over the
center pin on the connector to be
measured.

4. Read the pin depth setting.

5. If the setting is out of tolerance, the
bridge or SWR Autotester should be
returned to WILTRON for repair,

2-560A-OMM

Test Setup for Measuring Directivity Above 2 GHz

c. Type N-Female Connectors

1s

d HNH

Install the adapter stampe over

the guage plunger mechanism.

Calibrate the guage for zero, as fol-
lows:

(a) Insert the protrusion on the "F"
half of the calibration device into
the sleeve on the guage adapter.

(b) Loosen the knurled knob and turn
the serrated ring until the "0"
aligns with the pointer.

Install the measuring plunger over
the center pin on the connector to be
measured.

Read the pin depth setting.

If the setting is out of tolerance, the

bridge or SWR Autotester should be
returned to WILTRON for repair.
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Table 4-5. Washer Installation and Component Mating Procedure

1. Separate a washer, and trim away

the tabs.

560-98SF SWR AUTOTESTER
WITH 19S50 AIR LINE

2. Connect the SWR Autotester to the
sweep generator (test port up).

560-98550 SWR AUTOTESTER
WITH 19SF50 AIR LINE

Connect the SWR Autotester to the
sweep generator (test port down).

3. Connect the open end of the

open/short to the beaded end of the
air line.

/R W
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Table 4-5. Washer Installation and Component Mating Procedure (Continued)

560-98 SWR AUTOTESTER
WITH 19S50 AIR LINE

4. Insert the washer into the opening
of the SWR Autotester test port
connector.

560-98 SWR AUTOTESTER
WITH 19SF50 AIR LINE

Insert the washer into the beadless
end of the air line.

5. e Tilt the air line horizontally.

e Align the center conductor with
the center of the connector
opening.

6. e Loosen the RF INPUT
connection and rotate the SWR
Autotester as shown.

e Align the test port with the air
line.

e Carefully mate the two connec-
tors.
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Table 4-5. Washer Installation and Component Mating Procedure (Continued)

NOTE

Orienting the air line horizontally usually makes effecting a good
connection easier (determining when the center conductor is centered is
easier). Horizontal orientation is not the only way, however. A good
connection may also be effected when the air line is oriented vertically.

7. While observing the network analyzer display, begin by slowly tightening the connector
coupling. While tightening,

e if Waveform A appears, STOP. The sharp spikes in the waveform indicate improper
contact with the center conductor has been made. Uncouple the connectors, examine
the washer for damage, and repeat steps 5 thru 7.

e if Waveform B appears, a good connection has been made. Continue tightening the
coupling, but DO NOT OVER-TORQUE. Finger-tight is sufficient.

1dB/ 1dB/ I
div div
2 GHz 18.6 GHz 2 GHz 18.6 GHz
WAVEFORM A WAVEFORM B
Bad center-pin mating between air line Good center-pin mating between air
and SWR Autotester line and SWR Autotester

8. Rotate the SWR Autotester clockwise, until the air line is vertical; tighten the RF INPUT
connection.

9. Separate another washer (step 1) and install it in the Model 29S50-20 or 29SF50-20 20 dB
offset.

10. Proceed with the directivity measurements in Table 4-6, beginning with step 7.
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Table 4-6. Procedure for Measuring Directivity Above 2 GHz

Connect the test equipment as shown in
Figure 4-12.

Press POWER on both instruments and set
the 560A controls to their initial settings.

On the 6637A,

a. Press RESET.

b. Press F1-F2.

c. Press F1 and set for 2 GHz.
d. Press F2 and set for 18 GHz.

On the 560A,

a. Press REF POS LOCATE and adjust
the SET potentiometer to position the
reference trace on the center grati-
cule line; release REF POS LOCATE.

b. Adjust OFFSET for a 00.0 reading on
the OFFSET dB display.

c. Adjust ZERO dB SET to position the
trace on the center graticule line.

Connect the Open to the beaded end of
the air line.

Connect the beadless end of the air line
to the test port, as shown in Figure 4-10.
If, after tightening the air line connector,
the 560A trace has spikes like those
shown in Waveform A, below, the center
conductor is not making a good connec-
tion. Disconnect the air line, remate the
center conductor, and retighten the con-
nector. Waveform B, below, indicates a
good connection.

S T

2 GHz 18 GHz

WAVEFORM A

A

148/ 1 ..
div | | A

Y

2 GHz 18 GHz

WAVEFORM B
On the 5604,

a. Press dB PER DIVISON .2.

b. Press STORE TRACE. The display
should resemble Waveform C, below.

% ~ 18 GHz
WAVEFORM C

Remove the Open and install the Short.

On the 560A, sequentially press MEMORY
AVG, STORE TRACE, and SUBTRACT.
The trace should resemble Waveform D,
below.

18 GHz

2 GHz

WAVEFORM D
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Table 4-6. Procedure for Measuring Directivity Above 2 GHz (Continued)

a.

b.

C.

10. Remove the Short and install the 20 dB
Offset.

NOTE

For the 19S50 and 19SF50
Air Lines: After the open
and short have been aver-
aged and the 20 dB offset
has been attached, slightly
loosening and retightening
the connections between
the test port and air line
may improve center-con-
ductor mating, thereby
resulting in a lower-
amplitude peak-to-peak
ripple pattern (higher di-
rectivity).

11. On the 560A,

Press dB PER DIVISION 1.

Adjust OFFSET to position the trace
near center screen. The OFFSET dB
display should read approximately,
-20-0-

Select the ripple with the greatest
peak-to-peak value and position its
average point (see NOTE) on the
center graticule line.

NOTE

The average point is ap-
proximately halfway be-
tween the peak and trough
values for ripples 3 dB or
less. For ripples greater
than 3 dB, refer to Table
4-7 to find the average
value.

d. The display should resemble Waveform

1dB/ "

E, below.

i
= (e
.'-';-I.;‘-u- '._'{‘

v

2 GHz 18 GHz

WAVEFORM E

Note the OFFSET dB display. This is

the value of the 20 dB Offset.

Measure the peak-to-peak value of the
selected ripple.

12. Refer to the RF Measurement Chart in
Table 4-7 for the following steps:

a.

In the "REF *x, Peak to Peak Ripple,
dB," column, find the value nearest to
the peak-to-peak signal value mea-
sured in step 9f.

Read the coordinate value from the "x
dB Below Reference" column.

Add the dB value from step b., above,
to the OFFSET dB value measured in
step 9e. This sum is the SWR Auto-
tester's or bridge's worst-case direc-
tivity. It should equal or exceed the
specification in Table 1-2.

4-28

2-560A-OMM



Table 4-7. Microwave Measurement Chart

(REF.)

PHASOR
INTERACTION

with tabular values for interactions of a small phasor x with a large phasor {unity reference)
expressed in dB related to reference.

Conversion tables for Return Loss, Reflection Coefficient, and SWR

RELATIVE TO UNITY REFERENCE

REF t X
RETURN X PEAK TO
REFLECTION LOSS dB BELOW REF+X REF-X PEAK RIPPLE
SWR  COEFFICIENT dB REFERENCE dB dB dB
17.3910 .8913 1 1 5.5350  -19.2715 24.8065
8.7242 .7943 2 2 5.0780 -13.7365 18.8145
5.8480 7079 3 3 4.6495 -10.6907 15.3402
4.4194 6310 4 4 4.2489 -8.6585 12.9073
3.5698 5623 5 5 3.8755 -7.1773 11.0528
3.0095 5012 6 6 3.5287 -6.0412 9.5699
2.6146 4467 7 7 3.2075 -5.1405 8.3480
2.3229 .3981 8 8 2.9108 -4.4096 7.3204
2.0999 L3548 9 9 2.6376 -3.8063 6.4439
1.9250 3162 10 10 2.3866 -3.3018 5.6884
1.7849 .2818 11 11 2.1567 -2.8756 5.0322
1.6709 2512 12 12 1.9465 -2.5126 4.4590
1.5769 .2239 13 13 1.7547 -2.2013 3.9561
1.4935 1995 14 14 1.5802 -1.9331 3.5133
1.4326 1778 15 15 1.4216 -1.7007 3.1224
1.3767 .1585 16 16 1.2778 -1.4988 2.7766
1.3290 1413 17 17 1.1476 -1.3227 2.4703
1.2880 1259 18 18 1.0299 -1.1687 2.1986
1.2528 1122 19 19 .9237 -1.0337 1.9574
1.2222 .1000 20 20 L8279 -.9151 1.7430
1.1957 .0891 21 21 L7416 -.8108 1.5524
1.1726 0794 22 22 .6639 -.7189 1.3828
1.1524 .0708 23 23 .5941 -.6378 1.2319
1.1347 0631 24 24 .5314 -.5661 1.0975
1.1192 0562 25 25 4752 -.5027 L9779
1.1055 .0501 26 26 4248 - .4466 L8714
1.0935 0447 27 27 .3796 -.3969 L7765
1.0829 .0398 28 28 .3391 -.3529 L6919
1.0736 0355 29 29 .3028 -.3138 L6166
1.0653 .0316 30 30 L2704 -.2791 .5495
1.0580 .0282 31 31 .2414 -.2483 4897
1.0515 0251 32 32 .2155 -.2210 .4365
1.0458 0224 33 33 .1923 -.1967 .3890
1.0407 0200 34 34 L1716 -.1751 L3467
1.0362 0178 35 35 .1531 -.1558 .3090
1.0322 0158 36 36 1366 -.1388 L2753
1.0287 .0141 37 37 .1218 -.1236 .2454
1.0255 0126 38 38 .1087 -.1100 L2187
1.0227 0112 39 39 .0969 -.0980 .1949
1.0202 .0100 40 40 .0864 -.0873 .1737
1.0180 0089 41 41 L0111 -.0778 .1548
1.0160 .0079 42 42 .0687 -.0693 L1380
1.0143 0071 43 43 L0613 -.0617 .1230
1.0127 L0063 44 44 .0546 -.0550 .1096
1.0113 L0056 45 45 .0487 -.0490 L0977
1.0101 .0050 46 46 0434 -.0436 .0871
1.0090 0045 47 47 .0387 -.0389 L0776
1.0080 .0040 48 48 .0345 -.0346 .0692
1.0071 .0035 49 49 .0308 -.0309 L0616
1.0063 .0032 50 50 L0274 -.0275 .0549
1.0057 .0028 51 51 .0244 -.0245 L0490
1.0050 .0025 52 52 .0218 -.0218 .0436
1.0045 .0022 53 53 .0194 -.0195 .0389
1.0040 .0020 54 54 L0173 -.0173 .0347
1.0036 .0018 55 55 L0154 -.0155 .0309
1.0032 .0016 56 56 .0138 -.0138 .0275
1.0028 .0014 57 57 .0123 -.0123 0245
1.0025 .0013 58 58 .0109 -.0109 .0219
1.0022 .0011 59 59 .0097 -.0098 L0195
1.0020 .0010 60 60 .0087 -.0087 L0174
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Table 4-8. Direct, Go/No-Go Method of Measuring Directivity

1. Set up the equipment as shown in Figure
4-13. Position the oscilloscope and step
attenuator controls as shown. Do not ] RETRACE
connect the termination to the test port.

2. On the 6609A, press RESET. (Frequency
sweep: .01 to 2 GHz.)

REFLECTED POWER

3. On the step attenuator, position the 1
control to a dB setting equal to the SWR ¥
Autotester directivity, as specified in
Table 1-2.

FREQUENCY ————

4. On the oscilloscope, adjust the vertical
controls to position the frequency plot
(see below) on a convenient reference

6. On the step attenuator, set the control to
0dB.

fine. 7. Observe the oscilloscope display. If the

measured directivity signal is above the

5. Connect the termination to the test port reference line, the directivity exceeds
of the SWR Autotester. that specified in Table 1-2.

OSCILLOSCOPE
(VERTICAL SENSITIVITY

SWEEP GENERATOR OF 10 V/div OR GREATER)
= |IIEN W a R
¢|zre:2|"BEBS|zs 22 o
SEEELLERETEN s
4 STEP o_ofe_ fo o
OHL?TF:'IIJZT ATTEN- 2@
UATOR eole 1 B
@
o) EXT HORIZ
INPUT
] [—
T SWR AUTOTESTER
PRECISION |
TERMINATION
50 OR 75 +0.55

Initial Settings for Oscilloscope and Attenuator Controls

Oscilloscope Step Attenuator
Vertical Input: DC 0dB

Vertical Input Polarity: Positive (+)
Vertical Sensitivity: 10 pV/division
Horizontal Input: External (sweep off)
Power: On

Figure 4-13. Equipment Setup for Direct, Go/No-Go Test
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Table 4-9. Pin depth Tolerance for 560
Detectors and SWR Autotesters
MMC
PORT/CON- PIN DEPTH GAUGE
SERIES NECTOR TYPE {Mils) READING!
560-98 SWR TEST-A +0.000 same as
Autotesters -0.003 Pin Depth
TEST-N 207 -0.000 210 -0.003
+0.002 +0.001
TEST-NF 207 +0.000 same as
-0.002 Pin Depth
TEST-52 -0.0025
-0.0035
TEST-SF2 -0.0003
-0.0007
INPUT-RS -0.0003
-0.0007
TEST-K +0.000
-0.002
INPUT-KF +0.000
-0.003
560-7 RF INPUT-N 207 -0.000 210 -0.003
Detectors +0.006 +0.003
INPUT-A +0.000 same as
-0.003 Pin Depth
INPUT-S -0.001
+0.004
INPUT-K +0.000
-0.003

LEGEND AND NOTES

Typical Model Numbers:
560-98 SF 50

I I— Impedance

Connector type (Test Port Connec-
tor on Bridges and SWR Autotestors)

Series Number

Connector-Type Abbreviations

N = Type N male
NF = Type N female
A = GPC7

S = WSMA male
SF = WSMA female
K = K male

KF = K female

IMMC is Maury Microwave Corp.
2SMA connectors that mate with WSMA connectors
should have the same pin depth tolerance.

2-560A-OMM
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SECTION V
CALIBRATION

5-1 INTRODUCTION

This section provides calibration instruc-
tions for the Front Panel (Al), Digital (A2),
Log Amplifier (A3), and optional GPIB In-
terface (A6) PCBs. The instructions in this
section should not be performed unless the
performance verification instructions in
Section IV indicate that an out-of-tolerance
condition exists.

5-2 GAINING ACCESS TO THE 560A
PRINTED CIRCUIT BOARDS

The 560A Scalar Network Analyzer is pro-
duced in two configurations, horizontal and
vertical (Option 2), and is composed of two
main assemblies, network analyzer and CRT
mainframe. The network analyzer and CRT
mainframe PCBs in either 560A configura-
tion are readily accessible. How to gain
access to these PCBs is described below:

Horizontal Configuration

To gain access to the network analyzer
PCBs, remove the two straight brackets
and the two left-corner brackets from the
rear of the 560A (Figure 5-1), and slide the
bottom cover to the rear; to gain access to
the CRT mainframe PCBs, remove the two
right-corner brackets in addition to the two
straight brackets, and slide the top cover
to the rear.

Vertical Configuration

To gain access to the network analyzer
PCBs, remove the two straight brackets
and the two bottom-corner brackets from
the rear of the 560A (Figure 5-2), and slide
the bottom cover to the rear; to gain access
to the CRT mainframe PCBs, remove the
two top-corner brackets in addition to the
two straight brackets, and slide the top

LEFT
CORNER
BRACKETS

STRAIGHT
BRACKETS

BRACKETS

Figure 5-1. Rear Panel Brackets, 560A'Horizontal Chassis
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cover to the rear. Figure 5-3 shows a ver-
tical chassis with the network analyzer
PCBs exposed.

5-3 FRONT PANEL (A1) AND DIGITAL (A2)
PCB ADJUSTMENTS

The adjustments required to calibrate the

front panel and digital PCB circuits are
described in the following paragraphs. The
calibration of these two PCBs requires a
digital voltmeter and a sweep generator.
The sweep generator interconnections and
initial control positioning for the WILTRON
6647A Programmable Sweep Generator are

TOP
CORNER
BRACKETS

STRAIGHT
BRACKETS

BRACKETS

FRONT PANEL

Figure 5-2. Rear Panel Brackets, 560A Vertical Chassis
GPIB INTERFACE INTERFACE CONTROL
LOG AMP (A6) PCB (A8) PCB
(A3) PCB

POWER SUPPLY
(A4) PCB

NETWORK
ANALYZER
SECTION

CRT
MAINFRAME
SECTION

(A1) PCB
JIGITAL
(A2) PCB
Figure 5-3. Vertical Chassis With Network Analyzer Exposed

5-2
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shown in Figure 5-4,
NOTE

Reference to top and bottom

of the CRT in the following
procedures is viewed with the
560A upside down (Figure 5-3).

580A NETWORK
ANALYZER

1

3.3575% e
. FPEmeel g
i 133 IBL

e

Y VY

MARKER: VIDEO

AMPLITUDE: Fully CCW
TRIGGER: AUTO

SWEEP TIME: 100 ms
FREQUENCY SELECTOR: F1-F2
RETRACE RF: ON

F1l: Lower frequency of interest
F2: Higher frequency of interest
LEVELING: INTERNAL

POWER: ON

RF: ON

LEVEL: Maximum Leveled Power
560A

OUTPUT MODE (rear panel): CRT

Figure 5-4. Digital PCB Calibration Equip-
ment Setup Using WILTRON
6600A Series Programmable
Sweep Generator

5-31 Power Supply Checks and OFFSET
dB Display Reference Voltage

Check and Adjustment

This paragraph provides instructions for
checking the +15V, =15V, and +5V power
supply output voltages, plus the +1.000Vdc
input reference voltage for the Channel A
and Channel B OFFSET dB digital volt-
meter displays. Instructions for adjusting
the OFFSET dB reference voltage are also
included. The power supply voltage checks
contain no corresponding adjustment in-
structions; there are no adjustments for
these voltages. If any of the three power

2-560A-OMM

supply voltages are out of tolerance, the
power supply (A4) PCB is faulty.

To perform voltage checks, proceed to
subparagraph a, below. If the +1.000 volt
OFFSET dB display reference voltage is
out of tolerance, perform the voltage ad-
justment outlined in subparagraph b, below.

a. Voltgge Checks

1. Connect 560A to sweep generator and
position sweep generator controls as
shown in Figure 5-4.

2. Gain access to the network analyzer
digital and front panel PCBs; refer to
paragraph 5-2,

3. Depress POWER pushbutton.

4, Connect DVM test leads to A2TP1
{(common) (see Figure 5-14 for loca-
tion) and A2TP2, Verify that meter
indicates +15,0 £0.6 Vdec.

5. Connect DVM test leads between
A2TP1 (common) and A2TP3. Verify
that meter indicates -15.0 +0. 6 Vdc.

6. Connect DVM test leads between
A2TP1 (common) and A2TP4. Verify
that meter indicates +5.0 +0.2 Vde.

7. Connect DVM test leads between
A1TP1 (see Figure 5-13 for location)
and A1TP2 (common). Verify that
meter indicates +1.000V £1.0 mVde.

To adjust A1R73 in b below,
use a tubular adjustment
tool with a recessed screw-
driver tip (General Cement
(GC) part number 8276, or
equivalent). A1R73 is diffi-
cult to reach; the use of a
normal screwdriver may
result in the screwdriver's
slipping from the potenti-
ometer screw slot and
damaging the Al PCB,



b. OFFSET dB Reference Voltage Adjust-
ment. With DVM connected between
Al1TP1 and A1TP2, adjust potentiometer
A1R73 for +1. 000Vdc.

5-3.2 Horizontal Clamp and CRT Mainframe
HORIZ POSITION and X-Gain
Adjustments

This paragraph provides instructions for
aligning the CRT mainframe horizontal
deflection with the network analyzer nor-
malized 0-10V input horizontal sweep
ramp. To perform these adjustments,
proceed as follows:

a. Perform voltage checks per paragraph f.
5-3. 1.
b. Position 560A controls as follows (con-
trols not identified may be in any posi-
tion):
CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
OFFSET: +50.0
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off g.
c. Position A3 PCB TEST-NORMAL switch
to TEST.
d. Adjust OFFSET to position trace so that
both ends can be observed; see wave-
form below.
h.

i—’

e. Adjust front panel HORIZ START screw-
driver potentiometer until right end of
trace, as observed on CRT, begins to

intensify and clamping starts. Clamping
is indicated when the trace stops rising
diagonally and either ''shoots up'' (right
end) or "'drops off' (left end) vertically.
See waveform below.

Adjust HORIZ STOP potentiometer until
left end of trace starts clamping. An
example of a properly adjusted wave-
form is shown below.

Select manual sweep on sweep generator
to Manual and adjust its control fully

CCW (to low end of band). Connect DVM
between HORIZONTAL OUTPUT, on rear
panel of 560A, and chassis. Meter should
indicate zero %0, 2 volts (OUTPUT MODE
switch in CRT position).

Adjust manual sweep control fully CW
(to high end of band). DVM should in-
dicate +10,0 £0.2Vdc. If meter does
not indicate correct voltage, refer to
HORIZ STOP troubleshooting chart,
Figure 7-17.

Select AUTO mode on sweep generator.

NOTE

If no other calibration ad-
justments are to be per-
formed, complete steps
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j and k, and proceed to

step n (skip step m). How-
ever, if additional calibra=
tion adjustments are re-
quired, disregard steps j
and k and proceed to step m.

j. Position A3 PCB TEST-NORMAL switch
to NORMAL.

k. Refasten A3 PCB to chassis and position
560A upright.

m. (See NOTE above.) Depress INPUT A
lightly so that all three Channel A INPUT
switches are released.

n. Adjust OFFSET control until trace is
positioned on center graticule line.

0. Adjust CRT mainframe HORIZ POSITION
control to position left end of trace on
left graticule edge.

p. Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge (Figure 5-12). The
HORIZ POSITION control and X-Gain
potentiometer are interactive; repeat
steps o and p until trace is positioned as
shown below.

5-3.3 Refresh Horizontal Gain Adjustment
(Including X-Y Plot)

This paragraph provides instructions for
adjusting the start of the refresh horizontal
sweep ramp (R10) and the gains of the re-
fresh sweep ramp in dual-channel sweep
(R77), in single-channel sweep (R79) and in
single-channel X-Y plot (R81). To perform
these adjustments, proceed as follows:

a. Perform voltage checks per paragraph
5-3. 1.
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b. Perform horizontal clamp and CRT

mainframe adjustments per paragraph
5-3.2.

c. Position 560A controls as follows (con-
trols in bold type indicate changes from
the previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET dB: +50.0
OFFSET ZERO: Not depressed
CHANNEL B ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET dB: +40.0
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

d. Adjust both channel OFFSET controls to
position traces so that the start (right
end) of Channel A refresh ramp (diago-
nal trace) and the finish (left end) of the
Channel B refresh ramp can be observed.
See waveform below.

e. Rotate A2R10 (see Figure 5-14 for loca-
tion) clockwise until trace flattens on the
left side; stop rotation,
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Rotate A2R10 counterclockwise until the
trace returns to normal (step d wave-
form). Continue counterclockwise ad-
justment for approximately 1/4 turn,

Depress CHANNEL B ON pushbutton
(turn Channel B off).

Depress X-Y PLOT pushbutton and ob-
serve intensified dot as it moves across
CRT. If dot fails to reach left graticule
edge, adjust potentiometer A2R81 clock-
wise; if dot travels beyond left graticule
edge, adjust A2R81 counterclockwise.
Repeat, as necessary, until dot reaches
left graticule edge before disappearing
from CRT.

Depress CHANNEL B ON pushbutton.

Adjust A2R77 so that both refresh ramp
endpoints coincide with left graticule
edge.

Depress CHANNEL B ON pushbutton
(turn Channel B off).

Adjust A2R79 so that left end of Chan-
nel A refresh ramp coincides with left

graticule edge.

Readjust A2R10 (steps e and f), if
necessary.

NOTE

If no other calibration
adjustments are to be
performed, proceed to
step o. If additional
calibration adjustments
are required, however,
disregard steps o thru
g and proceed to next
calibration adjustment
paragraph.

q.

Refasten A3 PCB to chassis and position
560A upright.

Adjust CRT mainframe HORIZ POSITION
to position left end of trace on left grati-
cule edge.

Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge (Figure 5-12). The
HORIZ POSITION and X-Gain potenti-
ometers are interactive; repeat steps p
and g until trace is positioned as shown
below.

5-3.4 Channel A and Channel B OFFSET

ZERO Adjustments

This paragraph provides instructions for
adjusting the Channel A and Channel B OFF-

SET ZERO traces so that their position is
coincident with their respective channel's

REF POS LOCATE trace position.
form these adjustments proceed as follows:

To per-

a. Perform voltage checks per paragraph

5=3. 1.

Fosition 560A controls as follows (con-
trols in bold type indicate changes from
the previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: .2
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REFERENCE dB/dBm: dBm
CHANNEL B ON: Off

INPUT: R

MEMORY: Off

dB PER DIVISION: .2

REFERENCE dB/dBm: dBm

OFFSET ZERO: Not depressed

MARKER THRESHOLD: Off

REAL TIME: On

SMOOTHING: Off

Depress INPUT A pushbutton lightly so
that all three Channel A INPUT switches
are released.

Depress and hold REF POS LOCATE
pushbutton and adjust SET screwdriver
potentiometer to position trace on center
graticule line.

Release REF POS LOCATE.

Depress OFFSET ZERO; adjust A2R195
(see Figure 5-14 for location) to posi-
tion trace on center graticule line,

Depress REF POS LOCATE momentarily
and insure that trace does not deflect.
(Note: Increase sweep generator sweep
speed for a steady, non-flickering trace.)

Depress (release) OFFSET ZERO.
Depress Channel A INPUT R.

Depress both CHANNEL A ON and CHAN~
NEL B ON pushbuttons (turn Channel A
off and Channel B on).

Depress INPUT B pushbutton lightly so
that all three Channel B INPUT switches
are released.

Depress and hold REF POS LOCATE and
adjust SET potentiometer to position
trace on center graticule line.

Release REF POS LOCATE.
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o. Depress OFFSET ZERO; adjust potenti-
ometer A2R197 to position trace on cen-
ter graticule line.

p. Depress REF POS LOCATE momentar-
ily and insure that trace does not de-
flect. (Note: Increase sweep speed for
steady, non-flickering trace.)

q. Depress (release) OFFSET ZERO.
r., Depress Channel B INPUT R.

NOTE

If no other calibration ad-
justments are to be per-
formed, proceed to step s.
If additional calibration ad-
justments are required,
however, disregard step s
and proceed to next calibra-
tion adjustment paragraph.

s. Refasten A3 PCB to chassis and position
560A upright.

5-3.5 CRT Mainframe Vertical Calibration

This paragraph provides instructions for
adjusting the CRT mainframe vertical de-
flection circuits to be compatible with the
560A vertical signal. To perform these ad-
justments, proceed as follows:

a. Perform voltage checks per paragraph
5-3. 1.

b. Perform Channel A and Channel B OFF-
SET ZERO adjustments per paragraph
5-3.4 ;

c. Position 560A controls as follows (con-
trols not indicated may be in any posi-
tion. Controls in bold type indicate
changes from the previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 5
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REFERENCE dB/dBm: dBm
OFFSET: 30.0
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off
OUTPUT MODE (rear panel): CRT

. Depress INPUT A pushbutton lightly so

that all three Channel A INPUT push-
buttons are released.

. Depress and hold REF POS LOCATE.

. Observe CRT and adjust SET screw-

driver potentiometer to position trace on
next-to-bottom graticule line.

. Release REF POS LOCATE.

Observe CRT and adjust CRT mainframe
Y-Gain potentiometer (see Figure 5-12
for location) to position trace on next-io-
top graticule line, The CRT mainframe
Y-Gain and 560A Reference Position
SET potentiometers interact to control
vertical deflection; repeat steps e thru

h until trace is positioned as described.

Connect DVM between rear panel VERTI-
CAL OUTPUT connector center conduc-
tor and chassis.

. Depress and hold REF POS LOCATE.

. Adjust SET potentiometer for 0. 000

+0.025Vde, as indicated on DVM.

. Adjust CRT mainframe Y-Position poten-

tiometer to position trace on center grati-
cule line,

. Observe CRT and rotate SET potentiome-

ter throughout its entire range. Trace
should move smoothly from off-screen
top to off-screen bottom. If trace does
not deflect as described, refer to Figure
7-5 and troubleshoot the Reference Posi-
tion SET circuit.

. Release REF POS LOCATE.

NOTE

If no other calibration adjust-
ments are to be performed,
proceed to step p. If addi-
tional calibrations are re-
quired, however, disregard
steps p and q and proceed to
next calibration paragraph.

p. Depress INPUT R.

q. Refasten A3 PCB to chassis and position
560A upright.

5-3.6 Storage Memory Digital-to-Analog
Converter Calibration

This paragraph provides instructions for
calibrating the storage memory digital-to-
analog (D/A) converter's gain and offset
potentiometers, A2R31 and A2R34, respec-
tively. To perform these adjustments,
proceed as follows:

a. Perform voltage checks per paragraph
5-3. 1.

b. Perform horizontal clamp and CRT
mainframe horizontal deflection adjust-
ments per paragraph 5-3.2.

c. Perform refresh horizontal gain adjust-
ments per paragraph 5-3.3.

d. Perform Channel A and Channel B OFF-
SET ZERO adjustments per paragraph
5-3.4.

e. Perform CRT mainframe vertical cali-
bration per paragraph 5-3.5.

f. Position 560A controls as follows (con-
trols not indicated may be in any position;
controls in bold type indicate changes
from previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 1
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REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
OFFSET: +50.0
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST
. Depress and hold REF POS LOCATE and
adjust SET screwdriver potentiometer to
position trace on center graticule line.

. Release REF POS LOCATE.

i. Observe CRT. A diagonal trace with a

steep slope should be present; see wave-
form below.

. Depress STORE TRACE momentarily.

. Depress RECALL. A digitized trace
similar to that observed in step i should
be present on CRT. See waveform below.

. Depress 2 dB PER DIVISION pushbutton.

. Observe CRT; a digitized trace that re-
sembles a backwards Z (see waveform
below) should be present.

2- 560A-OMM

Adjust A2R31 and A2R34 (see Figure 5-14
for locations) so that horizontal elements
of the Z-shaped trace are slightly above
and below the top and bottom solid grati-
cule lines; see waveform below. (Note:
A2R31 adjusts the overall height of the

Z, and A2R34 adjusts its vertical offset.)

NOTE

If no other calibration ad-
justments are to be per-
formed, proceed to step p.
If additional calibration
adjustments are required,
however, disregard steps
p thru u and proceed to
next calibration adjustment
paragraph.

p. Depress MEMORY OFF.

q. Position A3 PCB TEST-NORMAL switch

to NORMAL.

Refasten A3 PCB to chassis and position
560A upright.

Adjust OFFSET control until trace is
positioned on center graticule line.

Adjust CRT mainframe HORIZ POSITION
control to position left end of trace on
left graticule edge.

Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge. The HORIZ POSI-
TION control and X-Gain potentiometer
are interactive; repeat steps t and u until
trace is positioned as shown below.
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-3.7 Vertical Analog-to-Digital Converter
Calibration

This paragraph provides instructions for
calibrating the vertical analog-to-digital
(A/D) converter's gain and offset potenti-
ometers, A2R19 and A2R24 respectively.
To perform these adjustments, proceed as
follows:

a.

wn

Perform voltage checks per paragraph
5=3. 1.

Perform horizontal clamp and CRT
mainframe horizontal deflection adjust-
ments per paragraph 5-3.2.

Perform refresh horizontal gain adjust-
ments per paragraph 5-3. 3.

SET ZERO adjustments per paragraph
5=3. 4.

Perform CRT mainframe vertical cali-
bration per paragraph 5-3. 5.

Perform storage memory digital-to-
analog converter calibration per para-
graph 5-3. 6.

Position 560A controls as follows (con-
trols in bold type indicate changes from
previous step):

CHANNEL A ON: On

INPUT: R

REFERENCE dB/dBm: dBm

OFFSET: +50.0

OFFSET ZERQ: Not depressed
CHANNEL B ON: Off

INPUT: R

dB PER DIVISION: 10

=10

Perform Channel A and Channel B OFF-

REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depress and hold REF POS LOCATE and

adjust SET screwdriver potentiometer to
position trace on center graticule line.

. Release REF POS LOCATE.

NOTE

Steps j thru o, below, pro-
vide a means of observing

the output of the vertical A/D
converter. The analog input
signal is digitized, memo-
rized, recalled and subtracted
from a signal of equal value.
The subtracted signal is then
amplified at .2 dB per divi-
sion and displayed on the CRT.
When the vertical A/D con-
verter gain and offset potenti-
ometers are properly adjusted,
the subtracted signal is a
straight line £0.6 dB.

i. Depress MEMORY OrF.

. Depress 10 dB PER DIVISION pushbutton.
. Depress STORE TRACE momentarily.

. Depress SUBTRACT.

. Depress .2 dB PER DIVISION pushbutton.

. Observe CRT. A sloping trace similar

to either A or B below should appear.
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NOTE

Trace may be off screen.
Increase dB PER DIVISION
switch settings to either 1,
2, or 5 to bring trace back
on screen.

NOTE

In steps q thru y, below,
adjustments made to A2R24
(offset) and A2R19 (gain) will
have only minimal effects on
the trace presently being dis-
played. Reason: The dis-
played trace is created, in
part, by the storage memory
and these two potentiometers
affect the signal before it is
memorized. The potentiome-
ter's effect will be seen when
the A/D converter output is
next recalled from memory
and displayed, which occurs
each time steps j thru o are
performed.

g. If trace observed on CRT is below center
graticule line, rotate A2R24 (see Figure
5-14 for location) slightly clockwise. If
trace is above center graticule line,
rotate A2R24 slightly counterclockwise.

r. Repeat steps j thru o, above.

s. Observe CRT with .2 dB PER DIVISION
pushbutton depressed. If right trace end
is not superimposed on right side of
center graticule line, repeat steps j
thru q. If right end of trace is posi-
tioned as described (see below), proceed
with step t.

2-560A-OMM

Observe CRT. If trace has a right-to-
left downward (negative) slope (wave-
form A below), adjust potentiometer
A2R19 slightly clockwise. Conversely,
if trace has a right-to-left upward (posi-
tive) slope (waveform B below), adjust
A2R19 slightly counterclockwise.

. Repeat steps j thru o, above.

. Observe CRT. If trace still has a slope,

repeat steps j thru o and t, above, until
trace is level at .2 dB per division of
trace deflection. Now, if trace is level
and superimposed on center graticule
line, as shown below, proceed to step z.
However, if trace is level but not cen-
tered, proceed to step w.

5-11



‘ad.

ab.

ac.

ad.

ae!

af.

Observe CRT. If level trace is above
center graticule line, rotate A2R24
slightly clockwise. Conversely, if level
trace is below center graticule line, ro-
tate A2R24 slightly counterclockwise.

. Repeat steps j thru o, above.

Observe CRT. If trace is level and
superimposed on center graticule line,
proceed to step z. If trace is not cen-
tered, repeat steps w thru y until
trace is centered.

NOTE

The purpose of steps z
thru ah is to balance
A2R19 so that the vertical
A/D converter has equal
gain (slope) for Channel A
and Channel B signals.

. Depress MEMORY OFF.

Depress 10 dB PER DIVISION push-
button.

Depress CHANNEL B ON pushbutton
(turn Channel B on).

Depress and hold Channel B REF POS
LOCATE and adjust SET potentiometer
to center Channel B trace on center
graticule line.

Adjust Channel B OFFSET control to
superimpose Channel B trace over Chan-
nel A trace.

Repeat steps j thru o, above, for both
channels.

Observe CRT. If the left-to-right excur-
sion of the Channel B trace slopes more
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ag.

ah.

than +3 major divisions from the center
graticule line (see waveform below), re-
adjust A2R19 either slightly clockwise or
slightly counterclockwise. The direction
of A2R19 rotation depends on whether
the trace-slope is positive or negative,
as described in step t.

Repeat steps j thru o, above, for both
channels.

Observe CRT. The ends of the Channel
A and Channel B traces, in the criss-
cross waveform pattern (see below),
should be contained within the 6 major
divisions that extend +3 divisions on
either side of the center graticule line.

If the distance between the trace ends is
as described, the adjustment is complete.
If, however, the distance between the
trace ends is not correct, repeat steps j
thru o, af, and ag, above, until trace end
distance is within the +3 division toler-
ance.

NOTE

If no other calibration
adjustments are to be
performed, proceed to
step ai. If additional cal-
ibration adjustments are
required, however, disre-
gard steps ai thru ap

and proceed to next cali-
bration adjustment para-
graph.
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ai. Depress CHANNEL B ON pushbutton
(turn Channel B off).

aj. Depress Channel A and Channel B
MEMORY OFF.

ak. Position A3 PCB TEST-NORMAL switch
to NORMAL.

am. Refasten A3 PCB to chassis and posi-
tion 560A upright.

an. Adjust OFFSET control until trace is
positioned to center graticule line.

ao. Adjust CRT mainframe HORIZ POSI-
TION to position left end of trace on
left graticule edge.

ap. Adjust CRT mainframe X-Gain poten-
tiometer to position right end-of trace
on right graticule edge. The HORIZ
POSITION control and X-Gain poten-
tiometer are interactive; repeat steps
ao and ap until trace is positioned as
shown below.

5-3.8 Channel A and Channel B Memory
and Subtract Balance Adjustments

This paragraph provides instructions for
adjusting the Channel A and Channel B stor-
age memory and memory-subtract balance
potentiometers. The storage memory po-
tentiometers, A2R138 and A2R133, are
located on the digital (A2) PCB. The
memory-subtract balance potentiometers,
A1R84 and A1R86, are located on the front
panel (A1) PCB. To perform these adjust-
ments, proceed as follows:

a. Perform voltage checks per paragraph
5-3.1.
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b. Perform horizontal clamp and CRT main-
frame horizontal deflection adjustments
per paragraph 5-3.2.

c. Perform refresh horizontal gain adjust-
ments per paragraph 5-3.3.

d. Perform Channel A and Channel B OFF-
SET ZERO adjustments per paragraph
5-3.4.

e. Perform CRT mainframe vertical cali-
bration per paragraph 5-3. 5.

f. Perform storage memory digital-to-ana-
log converter calibration per paragraph
5-3:06;,

g. Perform vertical analog-to-digital con-
verter calibration per paragraph 5-3.7.

h. Position 560A controls as follows (con-
trols in bold type indicate changes from
previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: R
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
THRESHOLD: Off
REAL TIME: On

SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

i. Depress INPUT A pushbutton lightly so
that all three Channel A INPUT switches
are released.

j» Depress and hold REF POS LOCATE and
adjust SET screwdriver potentiometer to
position trace on center graticule line.

k. Release REF POS LOCATE.

m. Depress OFFSET ZERO.

n. Depress STORE TRACE momentarily.
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0.

p.

qo

r.

z,

Depress RECALL.

Observe CRT and adjust A2R138 (see
Figure 5-14 for location) to position
trace on the center graticule line.

Depress SUBTRACT.

In step r, A1R84 is diffi-
cult to reach, particularly
on the horizontal chassis.
To reach the potentiometer,
place the A3 PCB in the
horizontal (closed) position,
To perform the adjustment,
use an insulated adjustment
tool; exercise caution to
avoid slipping off the poten-
tiometer and causing dam-
age to the A1 PCB.

Observe CRT and adjust A1R84 (see
Figure 5-13 for location) to position
trace on center graticule line,

Depress RECALL and SUBTRACT alter-
nately; there should be no change in
trace position. If change is observed,
repeat steps p thru s until trace posi-
tion shows no change.

Depress (release) OFFSET ZERO.
Depress Channel A INPUT R.

Depress CHANNEL B ON and CHANNEL
A ON pushbuttons (turn Channel B on
and Channel A off).

Depress INPUT B pushbutton lightly so
that all three Channel B INPUT switches
are released.

Depress and hold REF POS LOCATE
and adjust SET screwdriver potentiom-
eter to position trace on center graticule
line.

Release REF POS LOCATE.

Depress OFFSET ZERO.
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aa.
ab.

ac.

ad.

ae.

af.

ag‘
ah.

ai.

aj.

ak.

Depress STORE TRACE momentarily.
Depress RECALL.

Observe CRT and adjust A2R133 to posi-
tion trace on center graticule line.

Depress SUBTRACT.

In step ae, A1R86 is diffi-
cult to reach, particularly
on the horizontal chassis.
To reach the potentiometer,
place the A3 PCB in the
horizontal (closed) position.
To perform the adjustment,
use an insulated adjustment
tool; exercise caution to
avoid slipping off the poten-
tiometer and causing dam-
age to the A1 PCB.

Observe CRT and adjust A1R86 to posi-
tion trace on center graticule line.

Depress RECALL and SUBTRACT alter-
nately; there should be no change in
trace position. If change is observed,
repeat steps ac thru af until trace posi-
tion shows no change.

Depress (release) OFFSET ZERO.
Depress Channel B INPUT R.

Depress Channel A and Channel B MEM-
ORY OFF pushbuttons.

NOTE

The purpose of the fol-
lowing steps is to recheck
the vertical A/D conver-
ter's gain and offset.

Depress CHANNEL A ON pushbutton
(turn Channel A on).

Depress Channel A and Channel B 10 dB
PER DIVISION pushbuttons.

am. Depress REFRESH.
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an. Readjust Channel B OFFSET to super-
impose Channel B trace on Channel A
trace.

ao. Depress Channel A and Channel B STORE
TRACE; then SUBTRACT.

ap. Depress Channel A and Channel B .2
dB PER DIVISION pushbuttons.

ag. Observe CRT. The ends of the Channel
A and Channel B traces, in the criss-
cross waveform pattern (see below),
should be contained within the 6 major
divisions that extend +3 divisions on
either side of the center graticule line.
If the criss-cross waveform pattern is
positioned as described, proceed to
step ar. If, however, the criss-cross
pattern is offset from the center grati-
cule line, readjust A2R24 as described
in step w of paragraph 5-3.7.

NOTE

If no other calibration ad-
justments are to be per-
formed, proceed to step
ar. If additional calibra-
tion adjustments are re-
quired, however, disre-
gard steps ar thru ax
and proceed to next cali-
bration adjustment para-
graph.

ar. Depress Channel B INPUT R.

as. Depress Channel A and Channel B ME M-
ORY OFF.

at. Position A3 PCB TEST-NORMAL switch
to NORMAL.
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au. Refasten A3 PCB to chassis and posi-
tion 560A upright.

av. Adjust OFFSET control until trace is
positioned to center graticule line.

aw., Adjust CRT mainframe HORIZ POSITION
to position left end of trace on left grati-
cule edge.

ax. Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge. The HORIZ POSI-
TION control and X-Gain potentiometer
are interactive; repeat steps aw and ax
until trace is positioned as shown below.

5-3.9 Refresh Digital-to-Analog Converter
Calibration and Dot Connector
Adjustments

This paragraph provides instructions for
calibrating the refresh memory's offset and
gain potentiometers, A2R43 and A2R40
respectively, and adjusting the dot connector
potentiometers A2R46 and A2R50. To per-
form these adjustments, proceed as follows.

a. Perform voltage checks per paragraph
5=3.1.

b. Perform horizontal clamp and CRT main-
frame horizontal deflection adjustments
per paragraph 5-3.2.

c. Perform refresh horizontal gain adjust-
ments per paragraph 5-3. 3.

d. Perform Channel A and Channel B OFF-
SET ZERO adjustments per paragraph
5-3.4.

e. Perform CRT mainframe vertical cali-
bration per paragraph 5-3. 5.
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Perform storage memory digital-to-ana-
log converter calibration per paragraph
5-3.6.

. Perform vertical analog-to-digital con-

verter calibration per paragraph 5-3.7.

. Perform Channel A and Channel B mem-

ory and subtract balance adjustments per
paragraph 5-3. 8.

Position 560A controls as follows (con-
trols not indicated may be in any position;
those in bold type are changes from the
previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 5
REFERENCE dB/dBm: dBm
OFFSET: —30.0
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
MEMORY: Off
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

Depress INPUT A pushbutton lightly so
that all three Channel A INPUT switches
are released.

Depress and hold REF POS LOCATE.

. Observe CRT and adjust SET screwdriver

potentiometer to position trace on next-
to-bottom graticule line.

. Release REF POS LOCATE.

. Observe CRT and adjust OFFSET con-

trol to position trace on next-to-top
graticule line.

Depress OFFSET ZERO and insure that
trace deflects to next-to-bottom grati-
cule line. Depress (release) OFFSET
ZERO. If trace is not coincident with
the REF POS LOCATE reference trace
(next-to-bottom graticule line), refer to
paragraph 5-3, 4 and repeat the OFFSET

ZERO adjustments.

d. Depress REFRESH; insure REFRESH
HOLD is not depressed.

r. Depress OFFSET ZERO.

S. Observe CRT and adjust potentiometer
A2RA43 (see Figure 5-14 for location) to
position trace on next-to-bottom grati-
cule line. See waveform below.

t. Depress (release) OFFSET ZERO.

u. Observe CRT and adjust potentiometer
A2R40 to position trace on next-to-top
graticule line. See waveform below.

v. Depress REAL TIME.

w. Depress and hold REF POS LOCATE.

x. Observe CRT and adjust SET potentiom-
eter to position trace to next-to-top
graticule line.

y. Release REF POS LOCATE.
z. Observe CRT and adjust OFFSET control

to position trace on next-to-bottom grat-
icule line (= -30.0).

aa. Depress OFFSET ZERO and insure that

trace deflects to next-to-top graticule
line. Depress (release) OFFSET ZERO.

ab. Depress REFRESH.
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ac, Depress OFFSET ZERO and insure
that trace deflects to next-to-top grati-
cule line +1 minor division. If trace
deflection is not as described, A2 PCB
is faulty.

ad. Depress REAL TIME.

ae. Set controls for a 10 s sweep.

af. Observe CRT and when intensified dot
reaches the right side of the screen,
depress REFRESH.

ag. Depress OFFSET ZERO; when refresh
sweep starts, alternately release and
depress OFFSET ZERO to obtain approx-
imately 10 to 12 rectangular pulses on the
CRT. At the conclusion of the refresh
sweep, immediately depress REFRESH
HOLD to save the display.

ah. Adjust A2R46 to obtain optimum pulse
response--no overshoot or ringing; see
waveform below.

ai. Depress X-Y PLOT and adjust A2R50 to
obtain optimum pulse response--no over-
shoot or ringing.

aj. Depress (release) REFRESH HOLD.

ak. Set controls for 100 ms sweep.

am. Depress REAL TIME.

an. Position A3 PCB TEST-NORMAL switch
to NORMAL.

ao. Refasten A3 PCB to chassis and position
560A upright.

2-560A-OMM

ap. Adjust OFFSET control until trace is
positioned to center graticule line.

aq. Adjust CRT mainframe X-position poten-
tiometer (see Figure 5-12 for location)
to position left end of trace on left grati-
cule edge.

ar, Adjust CRT mainframe X-Gain potentiom-
eter to position right end of trace on right
graticule edge. The HORIZ POSITION
control and the X-Gain potentiometer are
interactive; repeat steps aq and ar until
trace is positioned as shown below,

5-4 LOG AMPLIFIER (A3) PCB
ADJUSTMENTS

The adjustments required to calibrate the
log amplifier PCB circuits are described
in the following paragraphs. These adjust-
ments should only be performed by quali-
fied personnel, and only when the perform-
ance verification tests of Section IV indi-
cate an out-of-tolerance condition exists.
The log amplifier accuracy adjustments in
paragraph 5-4. 3 are particularly critical
and should not be attempted unless it is
reasonably certain that log amplifier ac-
curacy specifications are not being met
(refer to paragraph 4-4.1 and Table 4-3).
If the performance tests in Section IV indi-
cate that the log amplifier is within the
range of tolerances specified in Table 1-1,
do not adjust log amplifier potentiometers.

Channels A, B, A&B, and R Power
Supply, Offset, Reference, and
Thermistor Voltage Checks and
Adjustments

5-4.1

This paragraph provides instructions for
checking and/or adjusting the Channel A,



B, A&B, and R power supply, offset, ref-
erence, and thermistor voltages. To
check and adjust these voltages does not
require that a sweep generator be connected
to the 560A. However, the sweep generator
may be left connected if desired; it will not
affect voltage readings. To check and ad-
just the offset, reference, and thermistor
voltages requires the use of a simulated
detector. This simulated detector contains
precision resistors for simulating the de-
tector diode, offset potentiometer, and
thermistor resistances. Figure 5-5 shows

this simulated detector and provides both
fabrication instructions and a parts list.
To perform the checks and adjustments in
this paragraph, gain access to the A3 PCB
(paragraph 5-2) and proceed as follows:

a. Depress 560A POWER to ON, Other con-

trols may be in any position.

b. Perform Channel A, Channel B, Chkannel
A& B, and Channel R power supply checks
as follows:

Fabricate simulated detector as follows:

1!
to the connector shieldpost and to
2. Solder 1 MQ resistor to pin 3.

3.

Solder one end of 5.11 k resistor to pin 1.

Solder the other resistor lead to shieldpost.

Solder 1 M resistor to pin 4., Solder the other resistor lead to shieldpost.

Simulated Detector Parts List

1 Meg

CONNECTOR
SHIELDPOST

Solder the other resistor lead
pin 2.

Part
Description

Part Number

Vendor

Connector, Plug

09CL4M

Switchcraft, Inc.

Resistor, Metal Film,

5.11 k2, 1/8W, 1% EMF55T1-5.11k-1% Dale Elect.

(1 each)

Resistor, Metal Film, EMF55T9-1 Meg-0.1% Dale Elect.

1 MQ, 1/8W, 0.1% —_—

(2 each) RNC55J1D0O4BS Mil. Spec.
Figure 5-5. Simulated Detector Fabrication Instructions

and Parts List

5-18
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1. Connect DVM test leads between TP19
and TP20 (see Figure 5-10 for loca-
tion). Meter should indicate 30.0
+1.2Vdc.

2. Connect DVM test leads between TP21
and TP22. Meter should indicate
30.0 £1.2Vdc.

3. Connect DVM test leads between TP1
and TP4 (common). Meter should in-
dicate +15.0 +£0.6Vdec.

4, Connect DVM test leads between TP2
and TP4 (common). Meter should
indicate -15.0 +0.6Vdec.

5. Connect DVM test leads between TP9
and TP12 (common). Meter should
indicate +15.0 *+0.6Vde.

6. Connect DVM test leads between TP10
and TP12 (common). Meter should
indicate -15.0 +0.6Vdc.

Connect simulated detector to front panel
A connector.

Depress CHANNEL A ON pushbutton
(turn Channel A on). Insure that CHAN-
NEL B ON pushbutton is not depressed
(Channel B off).

Perform Channel A& B zero tracking, and
Channel A offset and thermistor checks
and/or adjustments as follows:

1. Connect DVM test leads between TP3
and TP4 (common), Adjust potentiom-
eter A3R68 for 0 volts £50uV.

2. Connect DVM test leads between TP16
and TP4 (common). Adjust potenti-
ometer A3R18 for 0 volts +20mV.

3. Connect DVM test leads between TP15
and TP4 (common). Meter should
indicate 0 +0.1 volis.

f. Connect simulated detector to front panel

g.

B connector.

Depress CHANNEL A ON and CHANNEL
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h.

i.

B ON pushbuttons. (Turn Channel A off

and Channel B on.)

Perform Channel B offset, thermistor,
and reference voltage checks and ad-
justments as follows:

1. Connect DVM test leads between
TP16 and TP4 (common). Adjust
potentiometer A3R27 for 0 volts
+20mV.

2. Connect DVM test leads between
TP15 and TP4 (common). Meter
should indicate 0 +0.1Vde.

3. Connect DVM test leads between TP5
and TP6. Adjust potentiometer
A3R182 for 8.25 volts £3.0mV.

Connect simulated detector to front
panel R connector.

Perform Channel R zero tracking, off-
set, thermistor, LOG 1 R, LOG 2 R,
and reference voltage checks and/or
adjustments as follows:

1. Connect DVM test leads between
TP11 and TP12 (common). Adjust
potentiometer A3R209 for 0 volts
+50uV.

2. Connect DVM test leads between
TP18 and TP12 (common). Adjust
potentiometer A3R255 for 0 volis
+20mV.

3. Connect DVM test leads between
TP17 and TP12 (common). Meter
should indicate 0 +0.1V.

4. Connect DVM test leads between TP7
and TP12 (common). Adjust potenti-
ometer A3R190 for 0 volts £100uV.

5. Comnect DVM test leads between TP8
and TP12 (common). Adjust potenti-
ometer A3R194 for 0 volts £3.0mV.

6. Connect DVM test leads between
TP13 and TP14. Adjust potentiom-
eter A3R284 for 8.25 volts +3.0mV.



5-4.2 Channels A&B Detector Balance
Adjustment

This paragraph provides instructions for
adjusting Detector A Balance and Detector

B Balance potentiometers R315 and R312
respectively. For these adjustments, the
560A must be interconnected with the sweep-
er as shown in Figure 5-4. Toperform these
adjustments, proceed as follows:

a. Perform the voltage checks and adjust-
ments in paragraph 3-4.1.

b. Reinstall bottom cover and place 560A in
upright position (normal operating con-
figuration). Allow 30 minutes for tem-
perature stabilization.

NOTE

To allow for normal airflow across
the affected components, the 560A
must be upright with all covers in

place.

c. Position 560A controls as follows:

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dB PER DIVISION: 10
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY: Off
dB PER DIVISION: 10
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: OFF
POWER: On

5-20
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. Disconnect simulated detector from

front panel R connector; leave front
panel connectors A and B disconnected.

. Position CHA A and CHB LOW LEVEL

TRIM potentiometers (right side panel)
to midrange.

Turn 560A upside down and slide bottom
cover back.

Adjust OFFSET Channel A control to
place the trace in the center of the dis-
play (~-35 dBm).

Adjust R315 for waveform similar to the
one shown below.

Depress CHANNEL A ON (release) and
depress CHANNEL B ON.

Adjust OFFSET Channel B control to
place the trace in the center of the dis-

play (~-35 dBm).

Adjust R312 for waveform similar to the
one shown below.

NOTE

Perform these adjustments as
rapidly as possible, while the

560A's internal temperature is
still stable.

2-560A-~OMM



5-4.3 Channels A & B and R Log Amplifier
Accuracy Adjustments

This paragraph provides instructions for
checking and adjusting the Channel A&B
and Channel R log amplifier accuracy.
There are two accuracy adjustments for
each log amplifier channel (A&B and R);
one adjusts the log amplifier channel to
provide 125mV per dBm of input signal,
and the other adjusts the log amplifier
output so that 0 volts equals 0 dBm. Both
of these adjustments are critical and should
not be adjusted unless it is reasonably
certain, based on the criteria in paragraph
4-4, that the log amplifier accuracy speci-
fications are not being met. As explained
in the NOTE preceding step j in paragraph
4-3, log amplifier accuracy testing is di-
vided into two tests--one test for +10 to
-55 dBm and a second test, if necessary,
for +16 dBm. Figure 5-6 shows the test
setup and provides initial sweep generator
control positioning for the +10 to -55 dBm
test.

To perform log amplifier accuracy test and
adjustments, gain access to the A3 PCB
(paragraph 5-2); then proceed as follows:

a. Calibrate the power meter and power
sensor as follows:

1. Position CAL FACTOR control
on power meter to specified
calibrate factor, as indicated by
chart on power sensor.

2. Position Range control on
power meter to 1mW,

3. Connect power sensor to
POWER REF connector; adjust
CAL ADJ screwdriver potenti-
ometer to position meter
pointer on CAL mark.

4, Disconnect power sensor from
POWER REF connector.

b. Calibrate the sweep generator/step

attenuator power output for +5 dBm
and then +10 dBm.

2-560A-OMM

HORIZONTAL J\NM.\"ZER

SEQ SYNC-Z AXIS . ”_‘ 435A powzn
MARKERS .
B
- A C
L ec'.?‘ @
L?;ﬁ-. 34 -]
355D STEP
ATYEN RF DETECTOR
¥ Connections shown by B4BIA
dashed (--}) lines are POWER
directed by procedure. SENSOR

6600A Sweep Generator

POWER: ON

Press RESET.

Press SWEEP TIME and enter 100 ms.
Press F1 and enter 40 MHz.

Press F2 and enter 60 MHz.

Press FO and enter 50 MHz.

Press LEVEL and enter 0 dBm.

Press F1-F2.

Retrace RF: On

Figure 5-6. Test Setup for Power
Accuracy Tests

Proceed as follows.

1. Setup the test equipment as
shown in Figure 5-6, and con-
nect the 8481A Power Sensor
to the output of the step at-
tenuator.

2. On the 6647A:

(a) Press CW FO.
(b) Press LEVEL and set for
+5 dBm.

3. On the 355D, position the at-
tenuator dial to 10.

4. On the 6647A, press LEVEL and

operate the INCREASE-DE-
CREASE lever to obtain a

5-21




C.

5-22

-5 dBm reading on the power
meter.

5. Record the 6647A's indicated
output power level from the
LEVEL LED display.

6. On the 6647A:

(a) Set the power level for a
+10 dBm reading on the
LEVEL LED display.

(b) Operate the INCREASE-
DECREASE lever to obtain
a 0 dBm reading on the
power meter.

(¢) Record the 6647's indi-
cated output power level
from the LEVEL LED

display.
(d) Press F1-F2.

7. Disconnect the power sensor
from the step attenuator.

Position 560A controls as follows:

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
POWER: On

Perform Channel A low Level calibra-
tion. In this and all subsequent

steps, the directions to rotate con-
trols clockwise and counterclockwise
and to observe CRT trace for up or
down movement assume that 560A is
positioned upside down.

2.

3.

4.

5.

Connect RF detector to front
panel A connector. (Leave
detector unconnected from RF
source.)

Depress and hold REF POS
LOCATE and adjust SET poten-
tiometer to position trace on
center graticule line.

Release REF POS LOCATE.

Adjust OFFSET control for
-58.0, as indicated on OFFSET
dB display.

Adjust CH A LOW LEVEL TRIM
control (right side panel) as
follows:

(a) If trace is above center
graticule line, rotate po-
tentiometer clockwise
until trace is slightly
below center graticule line
and exhibits only random
positive clipping. See
waveform below.

(b) If trace is either below
center graticule line or
off-screen, rotate potenti-
ometer counterclockwise
until trace is positioned as
described in step (a),
above.

e. Perform Channel A power accuracy
test as follows:

1.

Rotate OFFSET control clock=~
wise to +10.0, as indicated on
OFFSET dB display.
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Zs Connect RF detector to 355D

outpu

t connector.

3. Depress .2 dB PER DIVISION
pushbutton.

4. Construct a chart similar to
that shown in Table 5-1.

5. Operate the chart of Table 5-1
as follows:

(a)

(b)

Position 355D to first
Attenuator Dial Setting.

Adjust OFFSET control for
first OFFSET dB Reading.

(d)

(e)

Record the accuracy error
in the "Accuracy Error"
column of the chart.

Repeat steps (a) through
(d) for Attenuator Dial
Settings of 10 through
50.

NOTE

The following steps re-
check low level calibra-
tion. The LOW LEVEL
TRIM potentiometers
compensate for thermo-
couple junction voltage
drops between the RF
detector and the A3 PCB

(c) Read accuracy error at
50 MHz (center of trace) input circuits. With the
directly from CRT. If the bottom cover removed,
trace is below the center thermocouple voltage
graticule line, the accu- drops between the A
racy error is + (positive); connector and the Channel
conversely, if the trace is A input circuit may have
above the center graticule changed.
line, the error is - (nega-
tive), (ff Rotate OFFSET counter—
Table 5-1. Channel A Power Accuracy Chart
Attenuator OFFSET dB Accuracy * Tolerance (dB)
Dial Setting Reading Error
+0.6
0 +10.0 0.5
+0.6
10 0.0 0.5
+0.6
20 -10.0 0.5
r +0.7
30 20.0 0.l
40 -30.0 0.7
50 ~40.0 +0.8
60 -50.0 +0.9
+1.3
60 -55.0 i

*Tolerance arrived at through a statistical probab:hty
formula--refer to paragraph 4-4.1.

2-560A-OMM
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clockwise for -58.0, as
indicated on the OFFSET
dB display.

(g0 Disconnect RF detector
from 355D.

(h) Readjust CH A LOW
LEVEL TRIM potentiome-
ter if necessary so that
trace is slightly below
center graticule line and
exhibits only random posi-
tive clipping.

(i) Rotate OFFSET control
clockwise for -50.0, as
indicated on OFFSET dB

display.

(j)) Reconnect RF detector to
355D.

(k) Position 355D attenuator
dial to 60.

{m) Read and record accuracy
error, as described in
steps (c) and (d) above.

(n) On the 6647A, press
LEVEL and set the output
power for the value re-
corded in step b.5 above,

(o) Read and record accuracy
error, as described in
steps (c) and (d) above.

(p) On the 6647A, press
LEVEL and set the output
power for the value re-
corded in step b.6(c)
above.

Perform Channel B low level calibra-
tion as follows:

1-

Depress CHANNEL A ON and
CHANNEL B ON pushbuttons
(turn Channel A off and Chan-
nel B on).

g.

h‘

2. Repeat subparagraphs d, steps 1
thru 5 for Channel B.

Perform Channel B power accuracy test
by repeating for Channel B the
instructions contained in subparagraph
e, steps 1 thru 5.

Reconfigure and calibrate the test
setup for the +16 dBm log amplifier
accuracy test as shown below. If
testing at +16 dBm is unnecessary (see
NOTE preceeding step j, paragraph
4-3), skip this step and the one that
follows; proceed to step j.

8800A SWEEP GENERATOR POWER METER

10 dB ATTENUATOR

POWER SENSOR

i-

1. On 6647A:

a. Press FREQUENCY RANGE
CW Fo.

b. Press LEVEL.

c. Using the INCREASE-
DECREASE lever, set output
power for a 0 dBm reading on
power meter.

2. Disconnect power sensor from
10 dB attenuator.

3. Remove both attenuators from
test setup, and connect 560A RF
detector to the power amplifier
output.

4. On the 6647A, press FREQUENCY
RANGE F1-F2.

Perform +16 dBm log amplifier accuracy

test for Channel A, then Channel B, as
follows:
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1.

zl

3'

4.

7'

Press CHANNEL A ON and
CHANNEL B ON pushbuttons(turn
Channel A on and Channel B
off).

Move RF detector to front panel
connector A.

Rotate OFFSET control counter-
clockwise to +16.0, as indicated
on OFFSET dB display.

Read and record the accuracy
error at 50 MHz (center of trace)
directly from CRT. If trace is
below the center graticule line,
accuracy error is + (positive);
conversely, if the trace is above
the center graticule line, the
error is - (negative).

Depress CHANNEL A ON and
CHANNEL B ON pushbuttons (turn
Channel A off and Channel B

on).

Move RF detector to front panel
connector B.

Repeat step 4 above.for Channel
B.

jo If any of the Channel A or Channel B
log amplifier accuracy readings are

2-560 A-OMM

clearly out of tolerance (refer to
paragraph 4-4), see below.

1.

The accuracy error in both
channels at each Attenuator Dial
Setting (Power Accuracy Charts,
subparagraph e4 and g4 above),
and at *+16 dBm (subparagraph i
above) should be within *0.4 dBm
of each other,

(a) If the variation is greater
than $+0.4 dBm, the out-of-
tolerance condition is not
caused by the common A&B
log shaper circuit so the
accuracy potentiometers
(R154 and R181) will not
correct the problem; the
out-of-tolerance condition is
caused by a defect or a
maladjustment in the appli-
cable channel's input circuit.
(Applicable channel refers to
the channel in which the
out-of-tolerance condition
occurs.) Repeat the adjust-
ment instructions in para-
graphs 5-4.1; if the
out-of-tolerance condition
still exists, troubleshoot the
applicable channel's input
circuit.
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(b) If the variation is within 0. 4
dBm, but the reading(s) is out of
tolerance, try a different RF
detector and take the measure-
ment again. If the reading(s) is
still out of tolerance, proceed to
step 2.

. Construct a graph similar to that
shown in Figure 5-7. When the accu-
racy error reading at each Attenuator
Dial Setting (Table 5-1)and at +16 dBm
is plotted onto the graph, the graph
will show the overall shape of the log
amplifier response curve. The two
accuracy potentiometers, R181 and
R154, do not adjust individual response
points; they adjust the overall shape
of the response curve. Potentiometer
R181 (offset) moves the curve up or
down and potentiometer R154 (gain)
alters the response curve's slope.

3. Take the accuracyerrordata recorded

in subparagraph e4, g4, or i and plot
it onto the graph constructed in step 2
above.

.-Determine whether R181 or R154 needs

to be adjusted. This determination is
accomplished as follows:

(a) If by moving the plot up or down
all of the response points can be
brought within the upper and
lower error limits (Figure 5-7),
adjust R181. Figure 5-8 des-
cribes the R181 adjustment.

(b) If by changing the slope (gain) of
the plot all of the response points
can be brought within the upper
and lower error limits, adjust
R154. As a point of fact, however,
it is very probable that if the re-
sponse curve's slope is incorrect,

+1.4

+1.2

+1.0

UPPER ERRO

+0.8

+0.6

+0.4

+0.2

ACCURACY ERROR (dB)

LOWER ERROR LIMIT

+20 +10 0 -10

-20 -30 -40 - 50

INPUT POWER (dBm)
Figure 5-7. A&B Log Amplifier Response Graph
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k. Perform Channel R Power Accuracy test

its offset will be incorrect also;
consequently, both R181 and R154
will require adjustment. Figure
5-9 describes the adjustment of
R181 and R154.

as follows:

1.

Disconnect RF detector from B and
move to R front panel connector.

Depress Channel B INPUT R.

Adjust OFFSET control for +10.0,
as indicated on OFFSET dB display.

Insure .2 dB PER DIVISION push-
button is depressed.

Construct a chart similar to that
shown in Table 5-2.

Operate the chart in Table 5-2 as
follows:

(a) Position 355D to first Attenuator
Dial Setting.

(b) Adjust OFFSET control for first
OFFSET dB Reading.

(c) Read accuracy error at 50 MHz
(center of trace) directly from
CRT. If the trace is below the
center graticule line, the accuracy
error is + (positive); conversely, .
if the trace is above the center
graticule line, the error is - (neg-
ative).

(d) Record the accuracy error in the
"Accuracy Error' column of the
chart.

(e) Repeat steps (a) thru (d) for re-
maining Attenuator Dial Settings.

m. If Channel R power accuracy readings
are clearly out of tolerance (refer to
paragraph 4-4), perform Channel R log
accuracy adjustments in the same man-
ner described for Channel A& B (refer to
subparagraph j, above, and Figures 5-8
and 5- 9). For the Channel R response
curve, slope is adjusted using R230 and -
offset (up/down) is adjusted using R294.

5-5 GPIB INTERFACE (A6) PCB
ADJUSTMENTS

The adjustments required to calibrate the
GPIB interface PCB circuits are described

Table 5-2. Channel R Power Accuracy Chart

Attenuator OFFSET dB Accuracy * Tolerance (dB)
Dial Setting Reading Error
+0.6
+10.
0 10.0 _0.5
+0.6
10 - 0.0 0.5
20 -10.0 +0.6
-Ol 5
+Dl
30 -20.0 0.6
40 -30.0 0.7
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*Tolerance arrived at through a statistical probability

formula - refer to paragraph 4-4,1.
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Power Accuracy Chart

Attenuator OFFSET dB Accuracy * Tolerance (dB)
Dial Setting Reading Error
+0.6
0 +10.0 40.3 P
+0.6
- 0.
i 2 4 -0.5
20 =10,:0 +0. A 0.5
-0.5
QT
30 -20.
20.0 0 0.6
40 -30.0 ~0. 4 +0.7
50 -40.0 —].0 +0. 8
60 -50.0 ~0.8 0.9

1.

2.

3.

4.

* Tolerance arrived at through statistical probability
formula - refer to paragraph 4-4.1.

ADJUSTMENT PROCEDURE
Offset (R181) Potentiometer

Extract error data from power accuracy chart, above.
Plot error data on graph.
Connect error points together.

Study graph. As shown, if the error point at -40 dBm were moved

upwards 0.2 dB, all error points would fall within the error range.

To make the adjustment, position 355D attenuator dial to 50; adjust
OFFSET control for -40,8, as indicated on OFFSET dB display.

. Adjust R181 counterclockwise to position trace on center graticule

line.

Recheck power accuracy at all step attenuator dial settings.

ACCURACY ERROR (dB)

+1.4

+1.2

+1.0

+0.8

+0.6

+0.4

A Q¢

¢hart]

RROR LIMIT

A

\[/
\

+20

+10

-10

-20 -30

INPUT POWER (dBm)

-40 -50

2-560A- OMM

Figure 5-8.

Example Describing How To Make
R181 OFFSET ADJUSTMENT
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Power Accuracy Chart
Attenuator . OFFSET dB Accuracy *Tolerance (dB)
Dial Setting Reading - Error
' +0. 6
+ -
0 10.0 e 0.0 -0.5
+0.7 +1.4
10 - - 0. *
0 0 O. 0 -Ot 5 ’
; +1.
20 -10.0 0.0 +0. 6 2
30 -20.0 ~0.4 o +1.0 .
_ 30.8 +0.8 UPPER ERROR LIMIT 1
40 -30.0 ._0_7 0'7 : \ _ P —
—= +0.6 - 1 e "]
50 -40.0 -1.0 +0.8 '
60 -50.0 ~].3 +0. 9 8 +0.4
* Tolerance arrived at through a statistical probability g
. +0.2
formula - refer to paragraph 4-4.1. m IS . .
| 5 oo SRS KOTUAL ERROR|
ADJUSTMENT PROCEDURE b N PHOT IFef an
Gain (R154) and Offset (R181) Potentiometers E -0.2 Nt
- . N
1. Extract error data from power accuracy chart, above. D N
U _ L
| o 04 S
2. Plot error data on graph. < =
. -0.6 —— \"\
3. Draw straight line between the error point at +10 dBm and the error — -
point at -50 dBm, 0.8 LOWER ERROR LIMIT J N _
. _——
~
4. Study graph. As shown, the response curve needs two corrections: -1.0 CONNESNT_[S’EEE 3 \\
slope and offset (up/down). R154 needs to correct slope approxi- .'.IrU"—ﬂ'aﬂ'ﬁJu 1% S
mately -1.0 dB; R181 needs to correct offset approximately +1.2 dB. -1.2 \
Adjust offset first, then adjust slope. \
-1.4
5. To make the adjustments:
a. Position 355D attenuator dial to 60; adjust OFFSET control +20 +10 0 -10 =20 -30 -40 -50
for -50.0, as indicated on OFFSET dB display. INPUT POWER (dBm)
b. Adjust R181 counterclockwise to position trace on center
graticule line.
c. Position 355D attenuator dial to 0; adjust OFFSET control
for +10.0, as indicated on OFFSET dB display.
d. Adjust R154 counterclockwise to position trace on center
graticule line.
6. Recheck power accuracy at -50 dBm. If OFFSET dB reading is still
out of tolerance, construct a new graph and repeat steps 5a thrud,
above, until all power accuracy readings are within the error range.
Figure 5-9. Example Describing How To Make R181/R154
OFFSET/SLOPE ADJUSTMENTS
2-560A-OMM
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below. These adjustments should be per-

formed by qualified personnel, and only

when the performance verification tests of !
Section IV indicate an out of tolerance condi- F 2.
tion exists. Calibration of the A6 PCB re- ;
quires a sweep generator, a GPIB controller,

and an oscilloscope. To calibrate the A6 PCB, 3.
proceed as follows:

a. Perform the GPIB checks in paragraph
4-3. 3. 4.

b. Gain access to the A6 PCB (paragraph

points A6TP12 and A6TP14 (Figure
5-11).

Connect oscilloscope to test point
A6TPS.

Set vertical sensitivity to 10 mV/
division; set horizontal time base to
10 ms/division.

Adjust A6R8 for lowest voltage
point (maximum dip).

5-2). e. Calibrate A/D converter offset potenti-

ometer AG6R9 as follows:

Avoid contact with the 1.

ground tab on VR2. This
tab is at a -18 Vdc poten-
tial, If the VR2 tab is
shorted to ground, damage
to A6 components will

result. 1.

c. Turn on 560A power and program con-
troller to take data continuously from 2.
Channel A; see program below,

3'

18 OUTPUT 7@6; "AL"

HP 85 Program

wrt 786.:"AL"
red 706y X
dsp X

wait 58

ato B

Fo QI P s 2D

HP 9825A Program

d. Calibrate amplifier offset potentiometer
A6RS8 as follows:

1. Connect clip leads between test

2-560A-OMM

Adjust A6R9 so that the controller
display reads 00,01 dBm.

f. Calibrate +/- sign comparator reference
potentiometer A6R29 as follows:

Connect oscilloscope to test points
A6TP10.

Set vertical sensitivity to 2 volts/
division.

Adjust A6R29 until a 0 to ~+4V band
-of noise appears on the oscilloscope.

g EI:;ER}(?BG; X g. Calibrate amplifier gain potentiometer
48 WAIT S@ A6R41 as follows:

58 GO TO 1@

68 END 1. Disconnect clip leads from test

points A6TP12 and A6TP14, Set
sweep generator output to +10.0 dBm.

Estimate absolute power reading to
the nearest .01 dBm as follows:

(a) Adjust Channel A OFFSET dB to
place the trace on top of the cen-
ter horizontal graticule line.

(b) Decrease OFFSET dB readout by
.1 dB. For example, if the OFF-
SET dB readout was +10,0 dBm,
decrease it to 49,9 dBm.

(c) Determine the distance from the
trace to the center horizontal
graticule line, to the nearest .01

5-29
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of a division. Multiply the value
by .2 dB/division to determine
the value in dB's.

(d) If the trace is above the center
graticule line, subtract the
value determined in step (c)
from the OFFSET dB readout
in step (b). If the trace is
below the center graticule line,
add the value determined in step
(c) to the OFFSET dB readout
determined in step (b). For
example, if the trace is .15 dB
below the center graticule hori-
zontal line and the OFFSET dB
readout indicates +9,9 dBm, then
add .15 dB and +9.9 dBm, for a
final value of 10,05 dBm.

Set attenuator to 30 dB.

Adjust OFFSET dB control so trace
is on top of the center horizontal
graticule line ( ~-30,0 dBm).

Estimate absolute power reading to
the nearest .01 dBm, +0.3 dB, using
the method listed in step 2.

Adjust amplifier gain potentiometer
A6R41 for a controller power reading
that is the same as the absolute pow-
er determined in step 5,

Set attenuator to 10 dB.

8.

9‘

Adjust OFFSET dB control so trace
is on top of the center horizontal
graticule line ( ~+10.0 dBm).

Determine absolute power reading to
the nearest .01 dB using the method
listed in step 2.

10. Adjust A6R8 for a controller power

reading that is the same as the ab-
solute power reading determined in
step 9.

Calibrate -30 dBm comparator reference
potentiometer A6R37 as follows:

1.

2‘

Adjust OFFSET dB control for a
-30.0 dBm reading.

On sweep generator, manually adjust
RF output so trace is on top of the
560A's center horizontal graticule
line,

Connect oscilloscope to test point
A6TP15.

Adjust A6R37 counterclockwise until
the oscilloscope shows a waveform
switching back and forth between
~+5V and 0V,

Adjust A6R37 clockwise until the
oscilloscope shows a waveform at
=~ +5V, with local calibrate pulses
running across the screen,

2-560A -OMM
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Figure 5-10. Locations of Test Points and Potentiometers, A3 PCB

5-31
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Figure 5-11. Lccations of Test Points and Adjustments, A6 PCB
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-

‘\“ @ / Y GAIN

Y POSITION

Figure 5-12. Locations of Test Points and Potentiometers, CRT Mainframe

< Figure 5-11. 2-560A-OMM
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Figure 5-13. Locations of Test Points and Potentiometers, Al PCB

2-560A-OMM
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Figure 5-14. Locations of Test Points and Potentiometers, A2 PCB

Figure 5-13, 5-33
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SECTION VI
PARTS LISTS

6-1 INTRODUCTION

This section contains replaceable parts lists
and data for the Model 560A Scalar Network
Analyzer. The parts lists and data are
organized as follows: Network Analyzer
Section; CRT Mainframe --Electrical Parts;
and CRT Mainframe -- Mechanical Parts.

6-2 PARTS - ORDERING INFORMATION

Replaceable parts may be ordered either
through your local representative or directly
from:

WILTRON Company

P.O. Box 7290

805 East Middlefield Road

Mountain View, California 94042-7290

Telephone: (415) 969-6500
TWX: 910-379-6578

When placing your order, give complete
information including the model and serial
number of the instrument, the full part
description, WILTRON part number, and
the quantity required.

2-560A-OMM
Changed: May 1985

6-3 ABBREVIATIONS

The following abbreviations appear in the
"DESCRIPTION" column of the WILTRON
parts lists:

CC - Carbon Composition
MF - Metal Film
PLA - Programmable Logic

Array
GC - Gold Contacts

6-4 REPLACEABLE PARTS -
NETWORK ANALYZER SECTION

The replaceable parts lists for the network
analyzer section are arranged as follows:

Table Title Page
6-1. Chassis Parts 6-2
6-2. Option 3 (A6) GPIB Parts 6-2
6-3. Control Panel (Al) PCB Parts 6-5
6-4. Digital (A2) Parts 6-6
6-5. Log Amplifier (A3) PCB Parts 6-10
6-6. Power Supply (A4) PCB Parts 6-16
6-7. 5V Regulator Assembly Parts 6-16
6-8. Interface Control (A8) PCB
Parts 6-16
6-1




Table 6-1. Replaceable Electrical and Mechanical Parts, Chassis

REF WILTRON REF WILTRON
DES. DESCRIP_’I'ION PART NO. DES. DESCRIPTION PART NO.
Basic Frame Assembly Rear Panel Assembly
_ Block Swage 787-651 -— CI:I:I:; m.’agg:“to 6600A 560-B-11359-1
- Cable Assemtly, Digital to 560A-A-11354 - Cable, Rear Panel to Digital 802-14A-120
Interface Control Board PCB
-— Cable Assembly, Front Panel to 803-26C1-3.25 - Cable, Rear Panel to Interface  800-182
Digital Board . 0 Control Board
- Cable Assembly, Log Amplifier  802-16E-10.50 - Cable, Rear Panel to Digital  802-14A-12.0
to Digital Board Boa.r'd
— Casting, Front 2000-61A _ Cable, Shielded, Input 800-5
- Casting, Rear 2000-618 - Cable, Shielded, Penlift 800-28
- Clamp, Cable 720-3/16 - Connector, BNC 510-5
- CRT Shield 560-C-9194 - Connector, BNC, Insulated 510-31
-— Frame Secﬁm. Corner 2000-61C — Cmector, 2-Pin §51-123
- Grommet 320“55 = Connector, 4-Pin 551-124
- Mowmnting Clip 1-10 - Connector Housing, 7-Pin 551-117
- Phmnger 790-56 - Connector Pin 551-35
- Pushbutton, grey SPEC-C-8187-1 - Connector, Rear Panel to 551-256
-_ Pushbutton, white SPEC-C-8187-2 Interface Control Board
- Spacer T85-623 ~— Connector, D-Type, Sub- 551-315
- Spring Clip 560-A-9193 miniature, 4-pin
- Washer, Nylon 900-406 - Fuse, 110V, 1A 631-11
— Fuse, 220V, .5A 631-3
— Ground Lug, 3/8 706-5
Q_piat Connector Assembly - Ground Lug, #6 706-12
— Line Module Label 560-A-14656
— Cable 800-115 — Receptacle, .045-Pin 551-155
- Connector, 4-Pin 551-152 R1 Resistor:MF,51.1k0},1/4W,1% 110-51.1k-1
— Connector, 5-Pin, 0.1 in Spacing 551-153 R2 Resistor:MF,15.4k1,1/4W,1% 110-15.4k-1
— Lug, Ground 706-45 - Solder Ferrels 771-2
- Receptacle, .028-Pin 551-154 53 Switch, DP3T 430-531
- Switch, Power 430-139
- Switch, Slide, DPDT 430-49
51,82 Switch, Slide, DPDT 430-110
Control Panel Assembly - Transformer, Power Assembly 560-B-9777
: S4 i
c1 Capacitor, Disc, .05)F, 25V 230-35 » 85 Switch, Slide 430-156
c2 Capacitor, Disc, .05yF, 25V 230-35
C3  Capacitor, Disc, .054F, 25V 230-35 Cebinet Assembl
- Front Panel 560-D-7020-1 -— Foot, Bottom 2000-61G
-— Knob, Retainer 710-56 -_— Foot, Rear 2000-61H
-— Pushbutton (STORE TRACE) SPEC-C-8187-3 -— Handle 783-100
- Spring 670-8 - Interlock, Frame Section,Inner 2000-61D
- Washer, Nylon 900-458 - Interlock, Frame Section,Outer 2000-61E
- Knob, OFFSET 61084-A-5452 - Power Cord 800-73
— Knob, THRESHOLD 560-A-7069 - Retainer, Cabinet 2000-611
- Knob, TILT 61084~-A-5452 - Tilt_Bail, Horizontal Chassis 2000-61F
- Setscrew, ZERO dB SET 560-A-7047 - Tilt Bail, Vertical Chassis  2000-61J

Table 6-2. Replaceable Electrical Parts, Option 3 GPIB Interface (A6) and Connector (A7) PCBs

LS

|

N I A

Ab

6-2

GPIB Connector Pane! Assembly

GPIB Inter connect Panel
Assembly
Cable Assembly

Cable Clips

Connector, GPIB Interface

Connector Mounting Hardware

Connector, Ribbon Cable
Transition

Resistor,10 ohm,1/4W,1%

Switch, SPST, 6 Section

GPIB lnterface PC Board
Assembly

560-A-7007-2
560-A-7042

804-26B1-
16 1/4
553-118
553-72
553-72A
551-322

110-10-1
430-157
560A-D-7006-3

Cl1
c2
C3
C4
c5
(o] }
c?

CABLES

Cable, GPIB Interface PCB to
Digital PCB
Clips, Cable

CAPACITORS

Mica, 270 pF
Mica, 200 pF
Mica, 270 pF
Mica, 820 pF
Mica, 820 pF
Tantalum, 10uF, 25V
Mica, 820 pF

802-18C-6.0

553-118

220-270
220-200
220-270
220-820
220-820
250-42A
220-820

2-560A-OMM

Changed: May 1985




Table 6-2. Replaceable Electrical Parts, Option 3 GPIB Interface
(A6) and Connector (A7) PCBs (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIP‘HON PART NO.
c8 Tantalum, 10pF, 25V 250-42 U3 GPIB Bus Transceiver (MC3441P) 54-75
c9 Tantalum, IyF, 35V 250-19A (MC3440P) 54-126
Cc10 Tantalum, 1pF, 35V 250-19A U4 GPIB Bus Transceiver (MC3441P) 54-75
c11 Tantalum, 47yF, 35V 250-74 (MC3440P) 54-126
cl2 Tantalum, 47uF, 35V 250-74 us 74C86 Quad 2-Input EXOR 54-69
Cl13 Monolithic, 0.14F, 50V 230-37 ué 74C86 Quad 2-Input EXOR 54-69
Cl4 Disc, .01pF, 100V 230-11 u7 74C30 Single 8-Input NAND 54-66
C15 Monolithic, 0.1pF, 50V 230-37 us 74C08 Quad 2-Input AND 54-35
C16 Mylar, 0.1pF, 250V 210-30 U9 74C04 Hex Inverter 54-34
c17 Monolithic, 0.1pF, 50V 230-37 Ulo0 74C32 Quad 2-Input OR 54-67
C18 Monolithic, 0.1uF, 50V 230-37 U1l 74C107 Dual J-K Flip-Flop 54-37
C19 Mica, 390 pF 220-390 U1z 74C04 Hex Inverter 54-34
Cc20 Mica, 820 pF 220-820 uUl3 74C10 Triple 3-Input NAND 54-64
cz1 Monolithic, 0.14F, 50V 230-37 Ul4 74C00 Quad 2-Input NAND 54-32
c2z2 Monolithic, 0.14F, 50V 230-37 uls 74C08 Quad 2-Input AND 54-35
c23 Disc, .01yF, 100V 230-11 Ulé 74C107 Dual J-K Flip-Flop 54-37
Cc24 Mica, 820 pF 220-820 u1l? 74C08 Quad 2-Input AND 54-35
c25 Mylar, 0.1yF, 250V 210-30 Ul18 74C221 Dual One-Shot 54-70
Cc26 Tantalum, 10pF, 25V 250-42A U1l9 74C02 Quad 2-Input NOR 54-33
C27  Mylar, 0.14F, 250V 210-30 U20  74C107 Dual J-K Flip-Flop 54-37
Cc28 Mica, 820 pF 220-820 U2l 74C08 Quad 2-Input AND 54-35
c29 Tantalum, 47uF, 35V 250-74 U2 74C32 Quad 2~Input OR 54-67
C30 Mylar, 0.1uF, 250V 210-30 u23 74C04 Hex Inverter 54-34
Cc31 Mylar, 0.1pF, 250V 210-52 U224 74C10 Triple 3-Input NAND 54-64
Cc32 Mylar, 0.1pF, 250V 210-52 uU2s Not used
C33 Tantalum, 1uF, 35V 250-98 u26 74C107 Dual J-K Flip-Flop 54-37
C34 Tantalum, 10pF, 25V 250-99 v2? 74C00 Quad 2-Input NAND 54-32
C35 Mica,.0022uF 227-51 vUs Programmable Logic Array 54-123
C36 Monolithic, 0.1pF, 50V 230-37 jora] Dual 2-BIT Decoder 54-73
C37 Monolithic, 0.14F, 50V 230-37 (MC14555BCP)
Cc38 Monolithic, 0.14F, 50V 230-37 U3o0 4-BIT Decoder (MC14514P) 54-71
Cc39 Monolithic, 0.14F, 50V 230-37 U3l 74C175 Quad D Flip-Flop 54-81
Cc40 Monolithic, 0.1uF, 50V 230-37 U32 74C175 Quad D Flip-Flop 54-81
c41 Monolithic, 0.1pF, 50V 230-37 U33 74C175 Quad D Flip-Flop 54-81
C42 Monolithic, 0.1pF, 50V 230-37 U34 74C08 Quad 2-Input AND 54-35
C43 Monolithic, 0.1pF, 50V 230-37 U3s 74C00 Quad 2-Input NAND 54-32
C44 Monolithic, 0.1pF, 50V 230-37 u3é 74C04 Hex Inverter 54-34
C45 Monolithic, 0.1pF, 50V 230-37 u3T 74C04 Hex Inverter 54-34
C46 Monolithic, 0.1pF, 50V 230-37 U3s 74C10 Triple 3-Input NAND 54-64
C47 Monolithic, 0.14F, 50V 230-37 U39 74C20 Dual 4-Input NAND 54-65
C48 Mica, 1000 pF 227-13 U40 74C02 Quad 2-Input NOR 54-33
C49 Monolithic, 0.1pF, 50V 230-37 U4l 74C74 Dual D Flip-Flop 54-68
U42 74C74 Dual D Flip-Flop . 54-68
CONNECTORS U43 Triple 3-Input NOR (CD4025B) 54-85
U44 74C10 Triple 3-Input NAND 54-64
P1 26-Pin, 0.1-in Spacing 551-102 U4s 74C32 Quad 2-Input OR 54-67
U46 Hex Tri-State Buffer (DM80C98) 54-78
DIODES U47 Hex Tri-State Buffer (DM80C98) 54-78
U48 Hex Tri-State Buffer (DM80C98) 54-78
CR1 Silicon, 1N4446 10-1N4446 U49 Hex Tri-State Buffer (DM80C98) 54-78
CR2 Silicon, 1N4446 10-1N4446 Us0 Hex Tri-State Buffer (DM80C98) 54-78
CR3 Silicon, 1N4446 10-1N4446 Us1 Octal D-Latch Tri-State Qutputs 54-88
CR4 Silicon, 1N4446 10-1N4446 U552 Hex Tri-State Buffer (DM80C98) 54-78
CR5 Silicon, 1N4446 10-1N4446 Us3 Hex Tri-State Buffer (DM80C98) 54-78
CR6 Silicon, 1N4446 10-1N4446 Us4 Hex Tri-State Buffer (DM80C98) 54-78
CR7 Silicon, 1N4446 10-1N4446 Us5 Hex Tri-State Buffer (DM80C98) 54-78
CRS8 Silicon, 1N4446 10-1N4446 usé 74C161 Synchronous Up Counter 54-80
CR9 Silicon, 1N4446 10-1N4446 us? 74C42 Single 4:10 Decoder 54-79
CR10 Silicon, 1N4446 10-1N4446 Us8 74C08 Quad 2-Input AND 54-35
Us59 Dual Analog Switch (DG200B) 50-DG200BA
INTEGRATED CIRCUITS U60 Dual Comparator (LM319H) 54-49
U6l 16-Bit D/A . 60-9
Ul GPIB Bus Transceiver (MC3441P) 54-75 u62 74C00 Quad 2-Input NAND 54-32
vz GPIB Bus Transceiver (MC3441P) 54-75 uUe63 74C04 Hex Inverter 54-34
2-560A-OMM 6-3




Table 6-2. Replaceable Electrical Parts, Option 3 GPIB Interface
(A6) and Connector (A7) PCBs (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
Ub4 74C00 Quad 2-Input NAND 54-32 R20 MF, 10k, 1/4W, 0.1% 113-10k-0.1
ués Successive Approximation 54-74 R21 MF, 5.49k, 1/4W, 1% 110-5.49k~1
Register (MC14559BCP) R22 MF, 11.5k, 1/4W, 1% 110-11.5k-1
ubb Successive Approximation 54-72 R23 MF, 4.99%k, 1/4W, 0.1% 113-4.99k-1
Register (MC14549BCP) R24 MF, 20k, 1/4W, 0.1% 113-20k-1
u67 74C107 Dual J-K Flip-Flop 54-37 R25 MF, 4.53k, 1/4W, 0.1% 113-4.53k-1
Ué8 74C30 Single 8-Input NAND 54-66 R26 MF, 3.32, 1/4W, 1% 110-3.32k-1
ué9 74C04 Hex Inverter 54-34 R27 MF, 4.99, 1/4W, 1% 110-4.99k-1
u70 74C04 Hex Inverter 54-34 R28 MF, 100k, 1/4W, 1% 110-100k-1
U7l 74C04 Hex Inverter 54-34 R29 Trimmer, 100k 157-100k-A
u72 74C04 Hex Inverter 54-34 R30 MF, 1k, 1/4W, 1% 110-1k-1
u73 Quad Op. Amp. (TL074) 54-132 R31 MF, 49.9k, 1/4W, 1% 110-49.9k-1
U74 74C74 Dual D Flip-Flop 54-68 R32 MF, 4.99k, 1/4W, 1% 110-4.99k-1
u7s Dual Comparator (LM319H) 54-49 R33 MF, 100k, 1/4W, 1% 110-100k-1
U76 74C86 Quad 2-Input EXOR 54-69 R34 MF, 34k, 1/4W, 1% 110-34k-1
U177 Quad Analog Switch (DG201 or  54-24 R35 MF, 1k, 1/4W, 1% 110-1k-1
LF13201) ‘ R36 MF, 100k, 1/4W, 1% 110-100k-1
u78 74C107 Dual J-K Flip-Flop 54-37 R37 Trimmer, 50k 157-50k-A
u79 74C02 Quad 2-Input NOR 54-33 R38 MF, 76.8k, 1/4W, 1% 110-76.8k-1
Uso 74C221 Dual One-Shot 54-70 R39 MF, 76.8k, 1/4W, 1% 110-76.8k-1
usl 74C221 Dual One-Shot 54-70 R40 MF, 4.99k, 1/4W, 1% 110-4.99k-1
usz 74C04 Hex Inverter 54-34 R4l Trimmer, 2k 157-2k-A
us3 74C107 Dual J-K Flip-Flop 54-37 R42 MF, 49.9k, 1/4W, 1% 110-49.9k-1
U84 74C107 Dual J-K Flip-Flop 54-37 R43 MF, 10k, 1/4W, 1% 110-10k-1
U85  74C74 Dual D Flip-Flop 54-68 R44  MF, 10k, 1/4W, 1% 110-10k-1
Ugé 74C221 Dual One-Shot 54-70 R45 MF, 10k, 1/4W, 1% 110-10k-1
us? 74C221 Dual One-Shot 54-70 R46 MF, 4.53k, 1/4W, 1% 110-4.53k-1
uss Dual 2-Bit Decoder 54-73 R47 MF, 20k, 1/4W, 1% 110-20k-1
(MC 14555BCP) R48 MF, 60.4k, 1/4W, 1% 110-60.4k-1
U89 74C74 Dual D Flip-Flop 54-68 R49 MF, 60.4k, 1/4W, 1% 110~60.4k-1
U90 74C10 Triple 3-Input NAND 54-64 R50 MF, 34k, 1/4W, 1% 110~34k-1
u91 74C00 Quad 2-Input NAND 54-32 R51 MF, 19.6k, 1/4W, 1% 110-19.6k-1
U9z 74C32 Quad 2-Input OR 54-67 R52 MF, 10k, 1/4W, 1% 110-10k-1
u93 74C32 Quad 2-Input OR 54-67 R53 MF, 10k, 1/4W, 1% 110-10k-1
R54 MF, 10k, 1/4W, 1% 110-10k-1
VRI1 +15V Regulator 54-21 R55 MF, 10k, 1/4W, 1% 110-10k-1
VR2 -15V Regulator 54-MC7915CP R56 MF, 10k, 1/4W, 1% 110-10k-1
R57 MF, 10k, 1/4W, 1% 110-10k-1
RESISTORS R58 MF, 10k, 1/4W, 1% 110-10k-1
R1 MF, 10.7k, 1/4W, 1% 110-10.7k-1 RP1 Resi:stor Pack, S?ngle In—L?ne, 10k 123-6
RP2 Resistor Pack, Single In-Line, 10k 123-6
R2 MF, 10k, 1/4W, 1% 110-10k-1 RP3 Bast : o
esistor Pack, Single In-Line, 10k 123-6
R3 MF, 82.5k, 1/4W, 1% 110-82.5k-1 Rbd Restator Back. Singles Ta-tine. 106 1336
R4 MF, 100, 1/4W, 1% 110-10-1 % y-0lNg e ML,
R5 Not used
R6 CC, 4.7M, 1/2W, 5% 101-4.7M-5 SOCKETS
R7 Not used .
Jl Socket, DIP, 18-Pin 551-148
R8 Trimmer, 10k 158-8 o > 2 s
R9 Teinar, 50k 1581 Socket, DIP, 24-Pin, for U6l 553-67
R10 MF, 150k, 1/4W, 1% 110-150k-1
R11  MF, 6.19K, 1/4W, 1% 110-6.19k~1 IE3T POINTS
R12 MF, 150k, 1/4W, 1% 110-150k-1 .
R13  MF, 100R, 1/4W, 1% 110-100-1 E:i Tast Points 10644
R14 MF, 150Q, 1/4W, 1% 110-150-1 P26
R15 MF, 3.74k, 1/4W, 1% 110-3.74k-1
R16 MF, 10k, 1/4W, 0.1% 113-10k-0.1
R17 MF, 10k, 1/4W, 0.1% 113-10k-0.1 TRANSISTORS
R18 MF, 10k, 1/4W, 0.1% 113-10k-0.1
R19 MF, 10k, 1/4W, 0.1% 113-10k-0.1 Q1 ZN2222A 20-2N2222A
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Table 6~3. Replaceable Electrical Parts, Front Panel (A1) PCB

REF WILTRON REF WILTRON
DES. | DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
Al Control Panel PC Board 560A-D-7001-3 DS15  Diode, Light Emitting, Yellow, 15-7
Assembly MV5374C
CAPACITORS DS16é  Diode, Light Emitting, Yellow, 15-7
C MV5374C
Cc1 Tantalum, 10pF, 25V 250-42 DS17  Diode, Light Emitting, Yellow,  15-7
c2 Monolithic, 0.14F 230-37 MV5374C
C3 °  Monolithic, 0.1pF 230-37 DS18  Diode, Light Emitting, Yellow, 15-7
Cc4 0.22uF 227-47 MV5374C
Cc5 Mylar, 0.1pF 227-45 DS19  Diode, Light Emitting, Yellow, 15-7
cé Mylar, 0.1pF 227-45 MV5374C
c? Monolithic, 0.1yF 230-37 DS20  Diode, Light Emitting, Yellow, 15-7
cs Mica, 100pF 223-100 MV5374C
c9 0.22uF 227-47 DS21  Diode, Light Emitting, Red, 15-5
c10 Mylar, 0.1pF 227-45 RL4484
c11 Mylar, 0.1yF 227-45 DS22  Diode, Light Emitting, Red, 15-5
ciz Monolithic, 0.1uF 230-37 RL4484 .
c13 Mica, 100pF 223-100
Cl4a Tantalum, 4.74F, 35V 250-39A INTEGRATED CIRCUITS
c1s Mica, 270pF 223-270 -
C1é Mica, 270pF 223-270 Ul Quad Op. Amp. (TL0O74) 54-132
c17 Monolithic, 0.1y F 230-37 U2 Quad Op. Amp. (TL074) 54-132
c18 Monolithic, 0.1pF 230-37 U3 Dual Op. Amp. (TL072) 54-53
U4 Dual Op. Amp. (TLO72) 54-53
us 74L500 Quad NOR 54-74LS00
CONNECTORS ué 3 1/2 Digit DVM (ICL7107CPL) 54-31
U7 3 1/2 Digit DVM (ICL7107CPL)  54-31
Pl 26-Pin, 0.1 in. Spacing 551-102
P2 26-Pin, 0.1 in. Spacing 551-102 RESISTORS
P3 26-Pin, 0.1 in. Spacing 551-102
R1 MF, 2618, 1/4W, 1% 110-261-1
R2 MF, 10k, 1/4W, 0.1% 113-10k-0.1
DIODES R3 MF, 10k, 1/4W, 0.1% 113-10k-0.1
R4 MF, 20k, 1/4W, 1% 110-20k-1
CR1 Zener, INT58A, 10V, 0.4W 10-43 R5 MF, 20k, 1/4W, 1% 110-20k-1
CR2 Zener, IN758A, 10V, 0.4W 10-43 R6 MF, 10k, 1/4W, 1% 110-10k-1
CR3 Zener, 1IN758A, 10V, 0.4W 10-43 R7 MF, 10k, 1/4W, 1% 110-10k-1
CR4 Zener, INT58A, 10V, 0.4W 10-43 R8 MF, 10k, 1/4W, 0.1% 113-10k-0.1
CR5 Silicon, 1N4446 10-1N4446 R9 MF, 10k, 1/4W, 0.1% 113-10k-0.1
CR6 Silicon, 1N4446 10-1N4446 R10 MF, 10.2k, 1/4W, 1% 110-10.2k-1
CR7 Zener, IN751 4, 5.1V, 0.4W 10-IN751A R11 Variable, 20k 146-4
CRS8 Reference, 1N823, 6.2V 10-1N823 RrR12 MF, 21k, 1/4W, 1% 110-21k-1
R13 MF, 54.9k, 1/4W, 1% 110-54.9k-1
R14 MF, 2610, 1/4W, 1% 110-261-1
DISPLAYS R15 MF, 124k, 1/4W, 1% 110-124k-1
R16 MF, 109, 1/4W, 1% 110-10-1
Ds1 LED, t1, MANT3A 15-3 R17 Variable, 10k 150-10kB
Ds2 LED, 7 Segment, MANT1A 15-4 R18 MF, 332k, 1/4W, 1% 110-332k-1
DS3 LED, 7 Segment, MANT1A 15-4 R19 MF, 499k, 1/4W, 1% 110-499k-1
Ds4 LED, 7 Segment, MAN71A 154 R20 Variable, 10k 150-10xB
DS5  LED, 11, MAN73A 15-3 R21 MF, 2.49k, 1/4W, 1% 110-2.49k-1
DS6 LED, 7 Segment, MANT71A 15-4 R22 MF, 261, 1/4W, 1% 110-261-1
Ds7 LED, 7 Segment, MAN71A 15-4 R23 MF, 26182, 1/4W, 1% 110-261-1
Ds8 LED, 7 Segment, MAN71A 154 R24 MF, 11k, 1/4W, 1% 110-11k-1
DSs9 Diode, Light Emitting, Red, 15-5 R25 MF, 1k, 1/4W, 1% 110-1k-1
RL4484 R26 Variable, 500k 146-2
DS10  Diode, Light Emitting, Yellow, 15-7 R27 MF, 10k, 1/4W, 0.1% 113-10k-0.1
MV5374C R28 MF, 10k, 1/4W, 0.1% 113-10k-0.1
DS11  Diode, Light Emitting, Yellow, 15-7 R29 Variable, 20k 146-3
. MVs374C R30 MF, 20k, 1/4W, 1% 110-20k-1
DS12 Diode, Light Emitting, Red, 15-5 R31 MF, 20k, 1/4W, 1% 110-20k-1
RL4484 R32 MF, 10k, 1/4W, 1% 110-10k~1
DS13  Diode, Light Emitting, Yellow, 15-7 R33 MF, 10k, 1/4W, 1% 110-10k-1
. MVS5374C R34 MF, 10k, 1/4W, 0.1% 113-10k-0.1
DS14  Diode, Light Emitting, Yellow,  15-7 R35 MF, 10k, 1/4W, 0.1% 113-10k-0.1
MV5374C R36 MF, 10.2k, 1/4W, 1% 110-10.2k-1
2-560A-OMM 6-5
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Table 6-3. Replaceable Electrical Parts, Front Panel (A1) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
R37  Variable, 20k 1464 R84  Trimmer, 50k, 1 Turn 158-1
R38  MF, 21k, 1/4W, 1% 110-21k-1 R85  CC, 2.2M, 1/4W, 5% 101-2.2M-5
R39  MF, 54.9k, 1/4W, 1% 110-54.9k-1 R86  Trimmer, 50k, 1 Turn 158-1
R40  MF, 261R, 1/4W, 1% 110-261-1 R87  MF, 10k, 1/4W, 1% 110-10k-1
R4l  MF, 124k, 1/4W, 1% 110-124k-1 R88  MF, 10k, 1/4W, 1% 110-10k-1
R42  MF, 10Q, 1/4W, 1% 110-10-1 R89  MF, 2618, 1/4W, 1% 110-261-1
R43 Variable, 10k 150-10kB
R44 Variable, 20k 146-5 SOCKETS
R45  MF, 2610, 1/4W, 1% 110-261-1 _ . ,
R46  MF, 332k, 1/4W, 1% 110-332k-1 - 14-Pin DIP, Low Profile 553-63
R47 MF, 499k, 1/4W, 1% 110-499k-1 - 40-Pin DIP, Low Profile §53-66
R48 Variable, 5k 146-6 —_— Spacer, Nylon, 13/16 inch 790-95
R49  MF, 7.87k, 1/4W, 1% 110-7.87k-1
R50  MF, 287k, 1/4W, 1% 110-287k-1 SWITCHES
R51  MF, 2610, 1/4W, 1% 110-261-1
R52  MF, 20k, 1/4W, 1% 110-20k-1 S1-S3  Switch Assembly, 3 x DPDT, GC 430-95
R53  MF, 2.49k, 1/4W, 1% 110-2.49k-1 sS4 DPDT, Push On, Push Off, GC  430-138
R54  Variable, 10k 150-10kB S5 SPDT, Momentary, GC 430-99
R55  MF, 10k, 1/4W, 1% 110-10k-1 $6-S9  Switch Assembly, 4 x DPST, GC  430-94
R56  MF, 2610, 1/4W, 1% 110-261-1 $10-S15 Switch Assembly, 6 x DPST, GC  430-93
R57  MF, 2610, 1/4W, 1% 110-261-1 516 SPDT, Momentary, GC 430-99
R58  MF, 10k, 1/4W, 1% 110-10k-1 517 DPDT, Push On, Push Off, GC  430-138
R59  MF, 4995, 1/4W, 1% 110-499-1 S18 SPDT, Push On, Push Off, GC  430-151
R60  MF, 4990, 1/4W, 1% 110-499-1 $19-S21 Switch Assembly, 3 x DPDT, GC 430-95
R61  MF, 221k, 1/4W, 1% 110-221k-1 s22 DPDT, Push On, Push Off, GC  430-138
R62  MF, 100k, 1/4W, 1% 110-100k-1 s23 SPDT, Momentary, GC 430-99
R63  MF, 115k, 1/4W, 0.1% 113-115k-0.1 S24 P/O Tireshold Potentiometer  146-2
R64  MF, 10k, 1/4W, 0.1% 113-10k-0.1 R26
R65  MF, 4990, 1/4W, 1% 110-499-1 $25-528 Switch Assembly, 4 x DPST, GC  430-94
R66  MF, 4990, 1/4W, 1% 110-499-1 $29-S34 Switch Assembly, 6 x DPST, GC  430-93
R67  MF, 1.78k, 1/4W, 1% 110-1.78k-1 §35 SPDT, Momentary, GC 430-99
R68  MF, 221k, 1/4W, 1% 110-221k-1 $36 &  Switch Assembly, 1 x DPDT, 430-96
R69  MF, 115k, 1/4W, 0.1% 113-115k-0.1 $37 1 x SPDT, GC
R70  MF, 10k, 1/4W, 0.1% 113-10k-0.1 $38 DPDT, Push On, Push Off, GC  430-138
R71  MF, 1.13k, 1/4W, 1% 110-1.13k-1 $39 DPDT, Push On, Push Off, GC  430-138
R72  MF, 24.3k, 1/4W, 1% 110-24.3k-1 $40 SPDT, Momentary, GC 430-99
R73  Trimmer, 1k, 10 Turn 157-1kA S41 SPDT, Momentary, GC 430-99
R74  MF, 4.22k, 1/4W, 1% 110-4.22k-1 s42 SPDT, Push On, Push Off, GC  430-151
R75  MF, 100k, 1/4W, 1% 110-100k-1
R76  MF, 10k, 1/4W, 1% 110-10k-1 TEST POINTS
R77  MF, 196k, 1/4W, 1% 110-196k-1 B
R78  MF, 10k, 1/4W, 1% 110-10k-1 TP1,  Test Points 706-44
R79  MF, 10k, 1/4W, 1% 110-10k-1 TP2
RBO  MF, 95.3k, 1/4W, 1% 110-95.3k-1
R81  MF, 10k, 1/4W, 1% 110-10k-1 MISCELLANEOUS
R82  MF, 10k, 1/4W, 1% 110-10k-1 -
R83  CC, 2.2M, 1/4W, 5% 101-2.2M-5 - Shaft, Extender, OFFSET Control 560A-A-12545
Table 6-4. Replaceable Electrical Parts, Digital (A2) PCB
A2 Digital PC Board Assembly 560A-D-7002-3 cs Tantalum, 10uF, 25V 250-42A
c9 Tantalum, 150pF, 6V 250-57
C10  Monolithic, 0.1pF, 50V 230-37
CAPACITORS Cll  Tantalum, 4.7yF, 35V 250-39A
- C12  Tantalum, 4.7yF, 35V 250-39A
c1 Tantalum, 104F, 25V 250-42 C13  Mica, 100pF 223-100
c2 Disc, 0.001yF, 1kV 230-3 Cl4  Mica, 330pF 223-330
c3 Tantalum, 10pF, 25V 250-42 C15  Tantalum, 104F, 25V 250-42A
ca Disc,.0.001F, 1kV 230-3 Cl16  Tantalum, 10pF, 25V 250-42A
cs Tantalum, 10pF, 25V 250-42A C17  Tantalum, 10pF, 25V 250-42A
cé Tantalum, 10pF, 25V 250-42A C18  Tantalum, 10uF, 25V 250-42A
c? Tantalum, 10uF, 25V 250-42A C19  Tantalum, 104F, 25V 250-42A
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Table 6-4. Replaceable Electrical Parts, Digital (A2) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
c20 Monolithic, 0.1pF, 50V 230-37 Cc84 Monolithic, .01pF 230-11
c21 Tantalum, 10pF, 25V 250-42A c8s Mica, 270pF 223-270
cz2 Disc, .01pF 230-11 c8é Tantalum, 68pF, 6V 250-58
c23 Monolithic, 0.1pF, 50V 230-37 c87 Monolithic, .0047TpF 230-36
c4 Tantalum, 10pF, 25V 250-42A css Monolithic, 0.1pF, 50V 230-37
sz Monolithic, 0.1YF, 50V 230-37 c89 Monolithic, .01uF, 50v 250-77
c2 Mica, 110pF 223-110
C27  Mica, 27pF 220-27 CONNECTORS
Cc28 Not used
C29  Monolithic, 0.1pF, 50V 230-37 ;é ::e' itg?“ gg}':gg
C30 Monolithic, 0.1pF, 50V 230-37 3 "y al"' 26_;“ 581102
C31  Monolithic, 0.1pF, 50V 230-37 e M Eoin -1
e, 6-Pin 551-131
c32 Tantalum, 10pF, 25V 250-42A P5 Male, 4-Pin 551-120
C33 Tantalum, 10F, 25V 250-42A P6 Not used
C34 Monolithic, 0.14F, 50V 230-37 P7 Male, 3-Pin 551-146
= H]

C35 Disc, 0.001pF, 50V 230-30 Connector Housin, 551-85
Cc36 Mica, 68pF 223-68 c tor Socke & 551-35
C37  Monolithic, 0.1pF, 50V 230-37 onnector Socket '

’ ' P8 Male, 11-Pin 551-272
Cc38 Monolithie, 0.1pF, 50V 230-37 ’
c39 Monolithic, 0.1uF, 50V 230-37 DIODES
C40 Tantalum, 104F, 25V 250-42 —_—
C4l Mylar, 0.1uF, 100V 210-30 CR1 Silicon, 1N4446 10-1N4446
Cc42 Mica, 1000pF 227-13 CR2 Silicon, 1N4446 10-1N4446
C43 Disc, 0.001uF, 1kV 230-3 CR3 Silicon, 1N4446 10-1N4446
C44 Monolithic, 0.1pF, 50V 230-37 CR4 Silicon, 1N4446 10-1N4446
C45 Monolithic, 0.1pF, 50V 230-37 CR5 Silicon, 1N4446 10-1N4446
C46 Monolithic, 0.1pF, 50V 230-37 CR6 Silicon, 1N4446 10-1N4446
C47 Tantalum, 10uF, 25V 250-42A CR7 Silicon, 1N4446 10-1N4446
C48 Polycarbonate, 20uF 210-55 CR8 Silicon, 1N4446 10-1N4446
Cc49 Mylar, 0.1pF, 100V 210-30 CR9 Silicon, 1N4446 10-1N4446
Cc50 Tantalum, 104F, 25V 250-42A CR10  Silicon, 1N4446 10-1N4446
c51 Tantalum, 100F, 25V 250-42A CR11  Silicon, 1N4446 10-1N4446
Cc52 Tantalum, 10pf, 25V 250-42A CR1Z  Silicon, 1N4446 10-1N4446
C53 Disc, .002uF 230-33 CR13  Silicon, 1N4446 10-1N4446
C54 Mica, 270pF 223-270 CR14  Zener, IN750A, 4.7V, 0.4W 10-11
C55 Tantalum, 10uF, 25V 250-42A CR15  Silicon, 1N4446 10-1N4446
Cc56 Tantalum, 2.2uF, 20V 250-40A CR16  Silicon, 1N4446 10-1N4446
C57 NOT USED CR17  Silicon, 1N4446 10-1N4446
C58 Tantalum, 10pF, 25V 250-42A CR18  Silicon, 1N4446 10-1N4446
c59 Tantalum, 10uF, 25V 250-42A CR19  Silicon, 1N4446 10-1N4446
Cc60 Monolithic, 0.14F, 50V 230-37 CR20 Germanium, 1N270 10-10
cé1 Monolithic, 0.1uF, 50V 230-37 CR21 Germanium, 1N270 10-10
cé2 Tantalum, 10§F, 25V 250-42A CR22  Silicon, 1N4446 10-1N4446
C63 Monolithic, 0.1pF, 50V 230-37 CR23  Germanium, 1N270 10-10
Cb4 Mica, 560pF 220-560 CR24 Germanium, 1N270 10-10
Cc65 Mica, 470pF 220-470 CR25 Germanium, 1IN270 10-10
Cc66 Tantalum, 10uF, 25V 250-42A CR26 Germanium, 1N270 10-10
cC67 Tantalum, 68pF, 6V 250-58 A CR27 Silicon, 1N4446 10-1N4446
Ccé68 Tantalum, 10yF, 25V 250-42A CR28 Germanium, 1N270 10-10
c69 Disc, 0.001pF, 50V 230-30 CR29  Germanium, 1N270 10-10
c70 Tantalum, 4.7pF, 35V 250-39A CR30  Zener, IN750A, 4.7V 10-11
c71 Tantalum, 68uF, 6V 250-58A
c72 Mica, 130pF 223-130 INDUCTOR
Cc73 Disc, 0.001pF, 50V 230-30
C74 Mica, 330pF 223-330 L 100pH 310-45
C75 Monolithic, 0.1uF, 50V 230-37
C76 Monolithic, 0.1uF, 50V 230-37 INTEGRATED CIRCUITS
c77 Disc, 0.001pF, 50V 230-30 Ul Quad $10V FET Switch 54-20
c78 Disc, 0.001yF, 50V 230-30 vz Quad JFET Op. Amp. (TLO74CN) 54-132
Cc79 Disc, 0.001yF, 50V 230-30 U3 +15V Regulator (MC7815CP) 54-21
Cc80 Disc, 0.001pF, 50V 230-30 U4 -15V Regulator (MC7915CP) 54-MC7915CP
c81 Disc, 0.05uF, 25V 230-35 us Dual Comparator (LM319H) 54-49
c82 Mica, 330pF 220-330 U6 74LS02 Quad NOR 54-57
c83 Disc, .O1pF 230-11 u? 74LS74 Dual D Flip-Flop 54-44
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Table 6-4. Replaceable Electrical Parts, Digital (A2) PCB (Continued) ™

REF WILTRON REF WILTRON -

DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.

us 74LS161 Binary Counter 54-60 Multiplexer

U9 74LS161 Binary Counter 54-60 U7 74LS73 Dual J-K Flip-Flop 54-74L573

u10 74LS161 Binary Counter 54-60 ués 74LS74 Dual D Flip-Flop 54-44

U1l 74LS74 Dual D Flip-Flop 54-44 U69 96L02 Dual Monostable 54-96L02

u12 74LS00 Quad NAND 54-74L.S00 u70 1k Static RAM (2102AL-4) 54-46

U13 74LS00 Quad NAND 54-74LS00 U7l 74LS74 Dual D Flip-Flop 54-44

Ul4 10 Bit D/A Converter 54-48 uv72 74LS00 Quad NAND 54-T4LS00
(MC3410CP) u73 Not used

uUls 10 Bit D/A Converter 54-48 U74 74LS04 Hex Inverter 54-741L504
(MC3410CP) u75 14 Stage Counter (CD4040BC)  54-56

uU1l6 Comparator (LM311H) 54-30 u76 74LS00 Quad NAND 54-741L500

u17? SAR (DM2504CN) 54-55 u77 74LS10 Triple NAND 54-42

uUls 74LS367 Hex Tri-State Buffer  54-74LS367 u78 741874 Dual D Flip-Flop 54-44

Ul9 74LS367 Hex Tri-State Buffer  54-74LS367 U179 74LS02 Quad NOR 54-57

u20 74LS174 Hex Latch 54-43 Uso 74L$157 Quad 2-Input 54-59

vl 74LS175 Quad Latch 54-74LS175 Multiplexer

u22 10 Bit D/A Converter 54-48 uUs1 741501 Quad NAND, Open 54-74SL01
(MC3410CP) Collector

u23 Operational Amplifier (LF356N) 50-9 usz 74L$74 Dual D Flip-Flop 54-44

u24 4k Static RAM (2114) 54-47 Us3 74LS02 Quad NOR 54-57

u2s 4k Static RAM (2114) 54-47 Us4 74LS02 Quad NOR 54-57

u26 4k Static RAM (2114) 54-47 uss 74LS74 Dual D Flip-Flop 54-44

u2? 4k Static RAM (2114) 54-47 usé 74LS00 Quad NAND 54-74L.S00

v28 74LS367 Hex Tri-State Buffer  54-74LS367 us? 74LS30 8-Input NAND 54-58

U29 74LS367 Hex Tri-State Buffer  54-74LS367 uUss 74LSb2 Quad NOR 54-57

U3o0 74LS174 Hex Latch 54-43 U89 74L$74 Dual D Flip-Flop 54-44

U3l 74LS175 Quad Latch 54-74L5175 U90 74LS00 Quad NAND 54-74LS00

U3z 10 Bit D/A Converter 54-48 ) U9l 74LS04 Hex Inverter 54-T41L.504 -
(MC3410CP) u9z 74L$74 Dual D Flip-Flop 54-44

U33 4k Static RAM (2114) 54-47 U93 74LS00 Quad NAND 54-741.500 —_

U34 4k Static RAM (2114) 54-47 U94 74LS02 Quad NOR 54-57

u3s Quad JFET Op. Amp. (TLO74CN) 54-132 u9s 74L§74 Dual D Flip-Flop 54-44

u36 Quad +10V FET Switch 54-20 u96 96L02 Dual Monostable 54-96L02

u37 74LS174 Hex Latch 54-43 u97 74LS00 Quad NAND 54-74LS00

U3s 74LS174 Hex Latch 54-43 u98 74LS10 Triple NAND 54-42

U39 Quad *10V FET Switch 54-20 u99 74LS00 Quad NAND 54-74LS00

U40 Quad +10V FET Switch 54-20 U100  74LS02 Quad NOR 54-57

U4l Quad +10V FET Switch 54-20 U101  74LS74 Dual D Flip-Flop 54-44

U42 Quad JFET Op. Amp. (TLO74CN) 54-132 U102  74LS00 Quad NAND 54-74LS00

U43 74LS161 Binary Counter 54-60 U103  74LS02 Quad NOR 54-57

U44 74LS161 Binary Counter 54-60 U104 1k Static RAM (2102AL-4) 54-46

U45 74LS161 Binary Counter 54-60 U105 1k Static RAM (2102AL-4) 54-46

U46 74LS161 Binary Counter 54-60 U106 1k Static RAM (2102AL-4) 54-46

U47 74LS00 Quad NAND 54-74LS00

U48 74LS02 Quad NOR 54-57 RELAYS

U49 74LS00 Quad NAND 54-74LS00

uUs50 74LS174 Hex Latch 54-43 RLY1 DPST, 5V 690-19

Us1 74LS367 Hex Tri-State Buffer  54-74LS367

uUs2 74LS367 Hex Tri-State Buffer  54-74LS367 RESISTORS

Us3 74LS367 Hex Tri-State Buffer 54-74L$367

Us4 74LS367 Hex Tri-State Buffer 54-74L5367 R1 MF, 10k, 1/4W, 1% 110-10k-1

us5 7415367 Hex Tri-State Buffer 54-74L5367 R2 MF, 10k, 1/4W, 1% 110-10k-1

Us6 Quad JFET Op. Amp. (TLO74CN) 54-132 R3 MF, 1k, 1/4W, 1% 110-1k-1

us7 Quad +10V FET Switch 54-20 R4 MF, 511Q, 1/4W, 1% 110-511-1

uUs8 Quad JFET Op. Amp. (TLO74CN) 54-132 R5 MF, 26.1k, 1/4W, 1% 110-26.1k-1

Us9 Quad 15V FET Switch 54-24 _Ré6 MF, 3.32k, 1/4W, 1% 110-3.32k-1
(DG201CJ) R7 MF, 215Q, 1/4W, 1% 110-215-1

u60 Quad JFET Op. Amp. (TLOT4CN) 54-132 R8 MF, 1k, 1/4W, 1% 110-1k-1

U6l Quad JFET Op. Amp. (TLO74CN) 54-132 R9 MF, 3.32k, 1/4W, 1% 110-3.32k-1

U62 74LS132 Quad Schmitt NAND 54-74LS132 R10 Trimmer, 500Q 157-500A

U63 74LS02 Quad NOR 54-57 RI11 MF, 108, 1/4W, 1% 110-10-1 .

Ub4 Quad Comparator (MC3302P) 54-MC3302P R12 MF, 1k, 1/4W, 1% 110-1k-1

U6s 74LS00 Quad NAND 54-74LS00 R13 MF, 7.5k, 1/4W, 1% 110-7.5k-1

Ubb 74LS157 Quad 2-Input 54-59 R14 MF, 1.15k, 1/4W, 1% 110-1.15k-1
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Table 6-4. Replaceable Electrical Parts, Digital (A2) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
R15 MF, 10Q, 1/4W, 1% 110-10-1 R79 Trimmer, 1k 158-2

R16 MF, 7.5k, 1/4W, 1% 110-7.5k-1 R80 MF, 2.8k, 1/4W, 1% 110-2.8k-1
R17 MF, 1.15k, 1/4W, 1% 110-1.15k-1 R81 Trimmer, 100k 158-6

R18 MF, 1k, 1/4W, 1% 110-1k-1 R82 MF, 115k, 1/4W, 1% 110-115k-1
R19 Trimmer, 1k 158-2 R83 MF, 13.3k, 1/4W, 1% 110-13.3k-1
R20 MF,4.53k, 1/4W, 1% 110-4.53k-1 R84 MF, 100k, 1/4W, 1% 110-100k-1
R21 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R85 MF, 1k, 1/4W, 1% 110-1k-1
R22 MF, 1k, 1/4W, 1% 110-1k-1 R86 MF, 10k, 1/4W, 1% 110-10k-1
R23 MF, 2k, 1/4W, 1% 110-2k-1 R87 MF, 10k, 1/4W, 1% 110-10k-1
R24 Trimmer, 1k 158-2 R88 MF, 20k, 1/4W, 1% 110-20k-1
R25 MF, 3.32k, 1/4W, 1% 110-3.32k-1 R89 MF, 20k, 1/4W, 1% 110-20k-1
R26 MF, 1k, 1/4W, 1% 110-1k-1 R90 MF, 20k, 1/4W, 1% 110-20k-1°
R27 MF, 1.15k, 1/4W, 1% 110-1.15k-1 R91 MF, 20k, 1/4W, 1% 110-20k-1
R28 MF, 7.5k, 1/4W, 1% 110-7.5k-1 R92 MF, 13k, 1/4W, 1% 110-13k-1
R29 MF, 10, 1/4W, 1% 110-10-1 R93 MF, 1.5k, 1/4W, 1% 110-1.5k-1
R30 MF, 4.53k, 1/4W, 1% 110-4.53k-1 R94 MF, 38.3k, 1/4W, 1% 110-38.3k-1
R31 Trimmer, 1k 158-2 R95 MF, 2k, 1/4W, 1% 110-2k-1
R32 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R96 MF, 2150, 1/4W, 1% 110-215-1
R33 MF, 2k, 1/4W, 1% 110-2k-1 R97 MF, 2k, 1/4W, 1% 110-2k-1
R34 Trimmer, lk 158-2 R98 MF, 215Q, 1/4W, 1% 110-215-1
R35 MF, 1k, 1/4W, 1% 110-1k-1 R99 MF, 59k, 1/4W, 1% 110-59k-1
R36 MF, 1.15k, 1/4W, 1% 110-1.15k-1 R100  MF, 1k, 1/4W, 1% 110-1k-1
R37 MF, 7.5k, 1/4W, 1% 110-7.5k-1 R101  MF, 49.9k, 1/4W, 1% 110-49.9k-1
R38 MF, 1092, 1/4W, 1% 110-10-1 R102  MF, 20k, 1/4W, 1% 110-20k-1
R39 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R103  MF, 24.9k, 1/4W, 1% 110-24.9k-1
R40 Trimmer, 1k 158-2 R104  MF, 121k, 1/4W, 1% 110-121k-1
R41 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R105  MF, 3.32k, 1/4W, 1% 110-3.32k-1
R42  MF, 2k, 1/4W, 1% 110-2k-1 R106  MF, 20k, 1/4W, 1% 110-20k-1
R43 Trimmer, 1k 158-2 R107  MF, 20k, 1/4W, 1% 110-20k-1
R44 MF, 10k, 1/4W, 1% 110-10k-1 R108  MF, 49.9k, 1/4W, 1% 110-49.9k-1
R45 MF, 11.5k, 1/4W, 1% 110-11.5k-1 R109  MF, 20k, 1/4W, 1% 110-20k-1
R46 Trimmer, 5k 158-4 R110  MF, 24.9k, 1/4W, 1% 110-24.9k-1
R47 MF, 10k, 1/4W, 1% 110-10k-1 R111  MF, 6.98k, 1/4W, 1% 110-6.98k-1
R48 MF, 10k, 1/4W, 1% 110-10k-1 R112  MF, 1k, 1/4W, 1% 110-1k-1
R49 MF, 232k, 1/4W, 1% 110-232k-1 R113  MF, 27.4k, 1/awW, 1% 110-27.4k-1
R50 Trimmer, 100k 158-6 R114  MF, Ik, 1/4W, 1% 110-1k-1
R51 MF, 10k, 1/4W, 1% 110-10k-1 R115  MF, 10k, 1/4W, 1% 110-10k-1
R52 MF, 10.2k, 1/4W, 1% 110-10.2k-1 R116  MF, 90.9k, 1/4W, 1% 110-90.9k-1
R53 MF, 21k, 1/4W, 1% 110-21k-1 R117  MF, 10k, 1/4W, 1% 110-10k-1
R54 MF, 54.9k, 1/4W, 1% 110-54.9k-1 R118  MF, 1k, 1/4W, 1% 110-1k-1
R55 MF, 124k, 1/4W, 1% 110-124k-1 R119  MF, 10k, 1/4W, 1% 110-10k-1
R56 MF, 332k, 1/4W, 1% 110-332k-1 R120  MF, 10k, 1/4W, 1% 110-10k-1
R57 MF, 499k, 1/4W, 1% 110-499k-1 R121  MF, 10k, 1/4W, 1% 110-10k-1
R58 MF, 10.2k, 1/4W, 1% 110-10.2k-1 R122  MF, 2.21k, 1/4W, 1% 110-2.21k-1
R59 MF, 21k, 1/4W, 1% 110-21k-1 R123  MF, 14.7k, 1/4W, 1% 110-14.7k-1
R60 MF, 54.9k, 1/4W, 1% 110-54.9k-1 R124  MF, 10k, 1/4W, 1% 110-10k-1
R61 . MF, 124k, 1/4W, 1% 110-124k-1 R125  MF, 10k, 1/4W, 1% 110-10k-1
R62 MF, 332k, 1/4W, 1% 110-332k-1 R126  MF, 100k, 1/4W, 0.1% 113-100k-0.1
R63 MF, 499k, 1/4W, 1% 110-499k-1 R127  MF, 50k, 1/4W, 0.1% 113-50k-0.1
Ré64 MF, 10k, 1/4W, 1% 110-10k-1 R128  MF, 2.1k, 1/4W, 1% 110-2.1k-1
R65 MF, 10k, 1/4W, 1% 110-10k-1 R129  MF, 1509, 1/4W, 1% 110-150-1
R66 MF, 22.1k, 1/4W, 1% 110-22.1k-1 R130  MF, 10k, 1/4W, 1% 110-10k-1
R67 MF, 22.1k, 1/4W, 1% 110-22.1k-1 R131  MF, 10k, 1/4W, 1% 110-10k-1
R68 MF, 20k, 1/4W, 0.1% 113-20k-0.1 R132 CC, 4.7M, 1/4W, 5% 101-4.7M-5
R69 MF, 20k, 1/4W, 1% 110-20k-1 R133  Trimmer, 50k 158-1

R70 MF, 20k, 1/4W, 0.1% 113-20k-0.1 R134  MF, 2.21k, 1/4W, 1% 110-2.21k-1
R71 MF, 26.1k, 1/4W, 1% 110-26.1k-1 R135 MF, 14.7k, 1/4W, 1% 110-14.7k-1
R72 MF, 20k, 1/4W, 0.1% 113-20k-0.1 R136  MF, 180Q, 1/8W, 5% 109-180-5
R73 MF, 20k, 1/4W, 1% 110-20k-1 R137  CC, 4.7M, 1/4W, 5% 101-4.7M-5
R74 MF, 20k, 1/4W, 0.1% 113-20k-0.1 R138  Trimmer, 50k 158-1

R75 MF, 26.1k, 1/4W, 1% 110-26.1k-1 R139  MF, 10k, 1/4W, 1% 110-10k-1
R76 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R140  MF, 40.2k, 1/4W, 1% 110-40.2k-1
R77 Trimmer, 50k 158-1 R141  MF, 10k, 1/4W, 1% 110-10k-1
R78 MF, 46.4k, 1/4W, 1% 110=46.4k-1 R14Z  MF, 10k, 1/4W, 1% 110-10k~1
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Table 6-4. Replaceable Electrical Parts, Digital (A2) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO,
R143  MF, 2.21k, 1/4W, 1% 110-2.21k-1 R191  MF, 2150, 1/4W, 1% 110-215-1
R144  MF, 14.7k, 1/4W, 1% 110-14.7k-1 R192  MF, 215Q, 1/4W, 1% 110-215-1
R145  MF, 3.16k, 1/4W, 1% 110-3.16k-1 R193  MF, 10k, 1/4W, 1% 110-10k-1
R146  MF, 14.7k, 1/4W, 1% 110-14.7k-1 R194 CC,4.7M, 1/4W, 5% 101-4.7M-5
R147  MF, 6.98k, 1/4W, 1% 110-6.98k-1 R195  Trimmer, 50k 158-1
R148  MF, 1009, 1/4W, 1% 110-100-1 R196  CC, 4.7M, 1/4W, 5% 101-4.7M-5
R149  MF, 3.32k, 1/4W, 1% 110-3.32k-1 R197  Trimmer, 50k 158-1
R150  MF, 2k, 1/4W, 1% 110-2k-1 R198  Not used
R151  MF, 3.32k, 1/4W, 1% 110-3.32k-1 R199  MF, 1k, 1/4W, 1% 110-1k-1
R152  MF, 22.1k, 1/4W, 1% 110-22.1k-1 R200  MF, 1k, 1/4W, 1% 110-1k-1
R153  MF, 2k, 1/4W, 1% 110-2k-1 R201  MF, 3650, 1/4W, 1% 110-365-1
R154  MF, 4.02k, 1/4W, 1% 110-4.02k-1 R202  MF, 3652, 1/4W, 1% 110-365-1
R155  MF, 10k, 1/4W, 1% 110-10k-1 R203  MF, 22.1k, 1/4W, 1% 110-22.1k-1
R156  MF, 53.6k, 1/4W, 1% 110-53.6k-1 R204  MF, 100k, 1/4W, 1% 110-100k-1
R157  Variable, 50k 158-1 R205  MF, 187Q, 1/4W, 1% 110-187-1
R158  MF, 301k, 1/4W, 1% 110-301k-1 R206  MF, 1870, 1/4W, 1% 110-187-1
R159  CC, 2.2M, 1/4W, 5% 101-2.2M-5 R207  MF, 1870, 1/4W, 1% 110-187-1
R160  MF, 22.1k, 1/4W, 1% 110-22.1k-1 R208  MF, 28.7k, 1/4W, 1% 110-28.7k-1
R161  MF, 3.32k, 1/4W, 1% 110-3.32k-1 R209  MF, 75k, 1/4W, 1% 110-75k-1
R162  MF, 33.2k, 1/4W, 1% 110-33.2k-1 R210  MF, 100k, 1/4W, 1% 110-100k-1
R163  MF, 33.2k, 1/4W, 1% 110-33.2k-1 R211  CC, 22M, 1/4W, 5% 101-22M-5
R164  MF, 10k, 1/4W, 1% 110-10k-1 R212  Trimmer, 50k 158-1
R165  MF, 100k, 1/4W, 1% 110-100k-1 R213  MF, 100k, 1/4W, 1% 110-100k-1
R166  MF, 31.6k, 1/4W, 1% 110-31.6k-1 R214  MF, 100k, 1/4W, 1% 110-100k-1
R167  MF, 100k, 1/4W, 1% 110-100k-1 RP1 Resistor Pack, 22k 123-4
R168  MF, 5.62k, 1/4W, 1% 110-5.62k-1 R215  MF, 1k, 1/4W, 1% 110-1k-1
R169  MF, 215Q, 1/4W, 1% 110-215-1 R216  MF, 536k, 1/4W, 1% 110-536k-1
R170  MF, 5.62k, 1/4W, 1% 110-5.62k-1
R171  MF, 5.62k, 1/4W, 1% 110-5.62k-1 SOCKETS
R172  MF, 10k, 1/4W, 1% 110-10k-1 J1 18-Pin, DIP 551-148 "a—
R173  MF, 121k, 1/4W, 1% 110-121k-1 J2 16-Pin, DIP 553-69
R174  MF, 1k, 1/4W, 1% 110-1k-1 J3 14-Pin, DIP, Right Angle 551-158
R175  MF, 10k, 1/4W, 1% 110-10k-1
R176  MF, 22.1k, 1/4W, 1% 110-22.1k-1 TEST POINTS
R177  MF, 22.1k, 1/4W, 1% 110-22.1k-1 TP1
R178  MF, 215Q, 1/4W, 1% 110-215-1 thru  Test Points 706-44
R179  MF, 5.62k, 1/4W, 1% 110-5.62k-1 TP14
R180  MF, 215Q, 1/4W, 1% 110-215-1
R181  MF, 68.1k, 1/4W, 1% 110-68.1k-1 TRANSISTORS
R182  MF, 68.1k, 1/4W, 1% 110-68.1k-1 Q1 NPN, 2N3694 20-2N3694
R183  MF, 22.1k, 1/4W, 1% 110-22.1k-1 Q2 PNP, 2N4249 20-2N4249
R184  MF, 22.1k, 1/4W, 1% 110-22.1k-1 Q3 NPN, 2N3694 20-2N3694
R185  MF, 22.1k, 1/4W, 1% 110-22.1k-1 Q4 PNP, 2N2907 20-2N2907
R186  MF, 215Q, 1/4W, 1% 110-215-1 Q5 NPN, 2N3694 20-2N3694
R187  MF, 215Q, 1/4W, 1% 110-215-1 Q6 NPN, 2N3694 20-2N3694
R188  MF, 10k, 1/4W, 1% 110-10k-1 Q7 PNP, 2N4249 20-2N4249
R189  MF, 10k, 1/4W, 1% 110-10k-1 Q8 NPN, 2N3694 20-2N3694
R190  MF, 215Q, 1/4W, 1% 110-215-1 Q9 NPN, 2N3694 20-2N3694
Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB
A3 Log Amplifier PC Board 560A-D- cé Disc, 0.1yF, 50V 230-37
Assembly 11348-3 c? Disc, 0.1yF, 50V 230-37
cs Tantalum, 6.8F, 50V 250-114
Al0 Input Module Assembly 560A-B-11351 c9 Disc, .01uF, 50V (low tc) 230-39
C10 Disc, .01uF, 100V 230-11
CAPACITORS c11 Disc, .001yF, 50V 230-30
c12 Disc, .014F, 100V 230-11
c1 Disc, 0.1yF, 50V 230-37 Cc13 Disc, 0.1pF, 50V 230-37 —
cz Disc, 0.1pF, 50V 230-37 Cl4 Disc, 0.1yF, 50V 230-37
c3 Mylar, .047uF, 100V 210-28 C15 Tantalum, 6.84F, 50V 250-114
Cc4 Disc, .01pF, 100V 230-11 Clé Disc, .01pF, 50V (low tc) 230-39
cs Mylar, 0.14F, 100V 210-30 c17 Mylar, .047uF, 100V 210-28
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Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
Cl8 Disc, .01pF, 100V 230-11 CB83 Disc, 2700pF, 100V 230-34
c19 Mylar, 0.1yF, 100V 210-30 c84 Mica, 330pF 220-330
c20 Disc, 0.1yF, 50V 230-37 C85 Disc, 2700pF, 100V 230-34
Cc21 Disc, 0.1pF, 50V 230-37 (of:1.) Disc, 0.1pF, 50V 230-37
ca2 Tantalum, 10pF, 25V 250-424 C87 Mylar, 0.1pF, 100V 210-30
c23 Disc, .01pF, 100V 230~11 cs8 Mica, 270pF 223-270
C24 Disc, .0020F 230-33 C89 Disc, 2700pF, 100V 230-34
C25 Disc, .002uF 230-33 c90 Disc, 2700pF, 100V 230-34
c26 Disc, .054F, 25V 230-35 Cc91 Disc, 2700pF, 100V 230-34
ca7 Disc, .054F, 25V 230-35 C94 Disc, .1pF, 50V 230-37
c28 Mica, 820pF 220-820

Cc29 Tantalum, 10pF, 25V 250-42A

C30  Tantalum, 10pF, 25V 250-42A DIODES

c31 Tantalum, 100F, 25V 250-42A DIODES

c32 Disc, .02)F, 25V 230-20 CR1  Zener, 3.3V, 1IW, 5% 10-14

C33  Mylar, 54F, 50V 210-53 CR2  Zener, 3.3V, IW, 5% 10-14

C34 Mylar, 54F, 50V 210-53 CR3  Silicon, 1N4446 10-1N4446
C35  Tantalum, 104F, 25V 250-42A CR4  Silicon, IN4446 10~1N4446
c36 Tantalum, 104F, 25V 250-42A CR5  Silicon, 1N4446 10-1N4446
C37 Mylar, 0.14F, 100V 210-30 CR6 Silicon, 1N4446 10-1N4446
c38 Disc, 0.1yF, 50V 230-37 CR7  Silicon, IN4446 10~1N4446
c39 Disc, 0.1yF, 50V 230-37 CR8  Silicon, 1N4446 10-1N4446
C40 Mica, 15pF 220-15 CR9 Silicon, 1N4446 10~1N4446
Cc41 Mica, 15pF 220-15 CR10  Silicon, 1N4446 10-1N4446
C42 Mica, 15pF 220-15 CR11 Zener, 5.1V, 0.4W, 5% 10-1N751A
C43 Tantalum, 10uF, 25V 250-42A CR12 Zener, 5.1V, 0.4W, 5% 10-1N751A
C44 Mica, 10pF 220-10 CR13 Silicon, 1N4446 10-1N4446
C45 Mylar, 0.1uF, 100V 210-30 CRI14 Silicon, IN4446 10-1N4446
C4b Mica, 10pF 220-10 CR15 Silicon, 1N4446 10-1N4446
C47 Disc, 0.1pF, 50V 230-37 CR16 Silicon, 1N4446 10-1N4446
C48 Disc, 0.1yF, 50V 230-37 CR17 Zener, 3.3V, 1W, 5% 10-14

C49 Disc, 0.1pF, 50V 230-37 CR18 Zener, 3.3V, 1W, 5% 10-14

C50 Disc, 0.1pF, 50V 230-37 CR19 Silicon, 1N4446 10-1N4446
C51 Tantalum, 10uF, 25V 250-42A CR20 Silicon, 1N4446 10-1N4446
C52 Tantalum, 68uF, 6V 250-58A CR21 Silicon, 1N4446 10-1N4446
C53 Disc, .01pF, 100V 230-11 CR22 Silicon, 1N4446 10-1N4446
C54 Disc, 0.1pF, 50V 230-37 CR23 Zener, 10V, 0.4W, 5% 10-1N758A
C55  Mylar, .047yF, 100V 210-28 CR24  Silicon, 1N4446 10-1N4446
C56 Disc, 0.1pF, 50V 230-37 CR25 Silicon, 1N4446 10-1N4446
C57 Tantalum, 10pF, 25V 250-42A CR26 Silicon, 1N4446 10~1N4446
Cb58 Disc, .02uF, 25V 230-20 CR27 Zener, 11V, 0.4W, 5% 10-1N962B
Cc59 Disc, 0.1pF, 50V 230-37 CR28 Silicon, 1N4446 10-1N4446
Cc60 Tantalum, 10uF, 25V 250-42A CR29 Silicon, 1N4446 10-1N4446
C61 Mylar, .1pF, 100V 210-30 CR30 Silicon, 1N4446 10-1N4446
c62 Mica, 10pF 220-10 CR31  Zener, 11V, 0.4W, 5% 10-1N962B
cé63 Mica, 10pF 220-10 CR32 Zener, 12V, 0.4W, 5% 10-1N759A
Cb4 Tantalum, 10uF, 25V 250-42A CR33 Zener, 12V, 0.4W, 5% 10-1N759A
C65 Disc, 0.1uF, 50V 230-37 CR34 = Zener, 5.1V, 0.4W, 5% 10-1N751A
[of 1} Disc, 0.1pF, 50V 230-37 CR35 Zener, 10V, 0.4W, 5% 10-1N758A
Cc67 Disc, 0.1pF, 50V 230-37 CR36 Zener, 10V, 0.4W, 5% 10-1N758A
cé68 Disc, 0.1pF, 50V 230-37 CR37 Zener, 10V, 0.4W, 5% 10-1IN758A
c69 Disc, 0.1pF, 50V 230-37 CR38 Zener, 10V, 0.4W, 5% 10-1N758A
c70 Disc, 0.1pF, 50V 230-37 CR39 Zener, 5.1V, 0.4W, 5% 10-1N751A
C71 Mica, 15pF 220-15 CR40 Zener, 5.1V, 0.4W, 5% 10-1N751A
Cc72 Mica, 22pF 220-22 CR41 Zener, 10V, 0.4W, 5% 10-1N758A
Cc13 Tantalum, 10uF, 25V 250-42A CR42 Silicon, 1N4446 10-1N4446
C74 Mica, 15pF 220-15 CR43 Silicon, 1N4446 10-1N4446
C75 Mica, 22pF 220-22 CR44  Reference, 6.2V 10-1N823
Cc76 Not used CR45  Zener, 10V, 0.4W, 5% 10-1N7584A
Cc17 Not used CR46 Silicon, 1N4446 10-1N4446
C78 Disc, .001YF, 50V 230-30 CR47 Silicon, 1N4446 10-1N4446
c79 Mica, 3pF 223-3 CR48 Silicon, 1N4446 10-1N4446
c80 Mica, 3pF 223-3 CR49  Zener, 11V, 0.4W, 5% 10-1N962B
C81 Mica, 330pF 220-330 CR50  Zener, 10V, 0.4W, 5% 10-1N758A
c82 Disc, .0047uF, 100V 230-36 CR51 Silicon, 1N4446 10-1N4446
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Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB (Continued)

REF WILTRON
DES. DESCRIPTION PART NO.
CR52 Silicon, 1N4446 10-1N4446
CR53  Zener, 3.3V, IW, 5% 10-14
CR54  Zener, 3.3V, IW, 5% 10-14
CR55  Zener, 5.1V, 0.4W, 5% 10-1N751A
CR56  Zener, 5.1V, 0.4W, 5% 10-1N751A
CR57  Reference, 6.2V 10-1N823
CR58  Silicon, 1N4446 10-1N4446
CR59  Silicon, 1N4446 10-1N4446
CR60  Silicon, 1N4446 10-1N4446
CR61 Silicon, 1N4446 10-1N4446
CR62 Silicon, 1N4446 10-1N4446
CR63 Silicon, 1N4446 10-1N4446
CR64 Silicon, 1N4446 10-1N4446
CR65 Silicon, 1N4446 10-1N4446
CR66 Silicon, 1N4446 10-1N4446
CR67 Silicon, 1N4446 10-1N4446
CR68 Silicon, 1N4446 10-1N4446
CR69 Silicon, 1N4446 10-1N4446
thru
CR79
INTEGRATED CIRCUITS
Ul Quad Op. Amp. (TLO74CN) 54-132
u2 +15V Regulator (UA78M15HC) 50-3
u3 -15V Regulator (UA79M15HC) 504
U4 Op. Amp. (LF356H) 50-2
us Quad Comparator (MC3302P) 54-MC3302P
ué Quad Analog Switch (LF13201N) 54-20
u? Quad Comparator (MC3302P) 54-MC3302P
U8 Quad Op. Amp. (TLO74CN) 54-132
u9 +15V Regulator (UA78M15HC) 50-3
Ulo0 -15V Regulator (UA79M15HC) 50-4
U1l Not used
Ul2  Op. Amp. (OP 05EJ) 54-87
U1l3 Quad Analog Switch (DG201CJ) 54-24
Ul4 Dual Op. Amp. (TLO72CP) 54-53
Ul5  Op. Amp. (LF356H) 50-2
Ulé +15V Regulator (MC7815CP) 54-21
u17 -15V Regulator (MC7915CP) 54-MC7915CP
uUls Op. Amp. (NE5534FE) 50-20
U119 Quad Analog Switch (DG201CJ) 54-24
u20 Low Current Op. Amp. 50-23
(LHO042CH)
Uzl Low Current Op. Amp. 50-23
(LHO042CH)
uz2 Op. Amp. (CA3054N) 54-7T%*
U23  Op. Amp. (CA3054N) 54-77%%
U4 Op. Amp. (CA3054N) 54-T7%%
U2s Op. Amp. (CA3054N) 54-77*%
uzé Op. Amp. (CA3054N) 54-77**
u27 Op. Amp. (CA3054N) 54-TT**
U2s Op. Amp. (LF356H) 50-2
U229 Optical Isolator (FCD820) 20-820
u30 Quad 2-Input NOR (74C02N) 54-33
U3l Quad 2-Input NOR (74C02N) 54-33
U3z Optical Isolator (FCD820) 20-820
U33 Optical Isolator (FCD820) 20-820
U34 Triple 3-Input NAND (74C1CN) 54-64
U3s Optical Isolator (FCD820) 20-820
U36 Optical Isolator (FCD820) 20-820
U37 Triple 3-Input NAND (74C10N)  54-64
U3s Quad Op. Amp. (TLO74CN) 54-132
U39 Quad Op. Amp. (TL.OT4CN) 54-132
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U40 Op. Amp. (OPO5E])

U41 Op. Amp. (LF356H)

U42 +15V Regulator (MC7815CP)

U43 -15V Regulator (MC7915CP)

U44 Op. Amp. (NE5534FE)

U45 Op. Amp. (CA3054N)

U46 Op. Amp. (CA3054N)

U47 Op. Amp. (CA3054N)

U48 Op. Amp. (CA3054N)

U49 Quad Op. Amp. (TLO74CN)

us0 Op. Amp. (LF356H)

uUsl1 Quad Op. Amp. (TLO74CN)

us2 Quad Exclusive OR (74C86N)

- Heat Clip for U18, U44

- Insulator Pad

**These IC's are not field-replaceable.

PLUGS

Pl Plug, 5-Pin
RESISTORS

R1 MF, 1M, 1/4W, 1%

R2 MF, 10k, 1/4W, 1%

R3 MF, 1M, 1/4W, 1%

R4 MF, 1M, 1/4W, 1%

R5 MF, 4.99k, 1/4W, 1%

R6 MF, 10k, 1/4W, 1%

R7 MF, 5.11k, 1/4W, 1%

R8 MF, 14.7Q, 1/4W, 1%

R9 MF, 475Q, 1/4W, 1%

R10 MF, 1M, 1/4W, 1%

R11 MF, 7.32k, 1/4W, 1%

R12 Trimmer, 100k

R13 MF, 14.7Q, 1/4W, 1%

R14 MF, 1M, 1/4W, 1%

R15 MF, 953k, 1/4W, 1%

R16 MF, 4.99k, 1/4W, 1%

R17 Not used

R18 Trimmer, 100k

R19 MF, 10k, 1/4W, 1%

R20 Not used

R21 Not used

R22 MF, 21.5k, 1/4W, 1%

R23 MF, 10k, 1/4W, 1%

R24 Not used

R25 MF, 21.5k, 1/4W, 1%

R26 Not used

R27 Trimmer, 100k

R28 Not used

R29 MF, 14.7Q, 1/4W, 1%

R30 MF, 1M, 1/4W, 1%

R31 MF, 953k, 1/4W, 1%

R32 MF, 4.99k, 1/4W, 1%

R33 MF, 475Q, 1/4W, 1%

R34 MF, 14.7Q, 1/4W, 1%

R35 MF, 1M, 1/4W, 1%

R36 MF, 7.32k, 1/4W, 1%

R37 Trimmer, 100k

R38 MF, 5.11k, 1/4W, 1%

R39 MF, 10k, 1/4W, 1%

R40 MF, 1M, 1/4W, 1%

R41 MF, 10k, 1/4W, 1%

WILTRON
PART NO.

54-87
50-2

54-21
54-MC7915CP
50-20

54-77%%
54-774%
54-774%
54-77%%
54-132

50-2

54-132

54-69

553-2

553-25

551-151

110-1M-1A
110-10k-1
110-1IM-1A
110-1M-1A
110-4.99k-1
110-10k-1
110-5.11k-1
110-14.7-1
110-475-1
110-1M-1A
110-7.32k~1
156-100k
110-14.7-1
110-1M-1A
110-953k-1
110-4.99k-1

158-6
110-10k-1

110-21.5k-1
110-10k-1

110-21.5k-1
158-6

110-14.7-1
110-1IM-1A
110-953k-1
110~4.99k-1
110-475-1
110-14.7-1
110-1M-1A
110-7.32k-1
156-100k
110-5.11k-1
110-10k-1
110-1M-1A
110-10k-1
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Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
R42 MF, 1M, 1/4W, 1% 110-1M-1A R106  MF, 499Q, 1/4W, 1% 110-499-1
R43 MF, 1M, 1/4W, 1% 110-1M-1A R107  MF, 1.96k, 1/4W, 1% 110-1.96k-1
R44 MF, 4.99k, 1/4W, 1% 110-4.99k-1 R108  MF, 1k, 1/4W, 1% 110-1k-1
R45 MF, 14.7Q, 1/4W, 1% 110-14.7-1 R109 MF, 2490, 1/4W, 1% 110-249-1
R46 MF, 1k, 1/4W, 1% 110-1k-1 R110  MF, 2490, 1/4W, 1% 110-249-1
R47 MF, 1k, 1/4W, 1% 110-1k-1 R111  MF, 549Q, 1/4W, 1% 110-549-1
R48 MF, 20k, 1/4W, 1% 110-20k-1 R112  MF, 499Q, 1/4W, 1% 110-499-1
R49 MF, 10k, 1/4W, 1% 110-10k-1 R113  MF, 1.96k, 1/4W, 1% 110-1.96k-1
R50 MF, 10k, 1/4W, 1% 110-10k-1 R114  MF, 1k, 1/4W, 1% 110-1k-1
R51 Not used R115  MF, 2.21k, 1/4W, 1% 110-2.21k-1
R52 Not used R116  MF, 5.11k, 1/4W, 1% 110-5.11k-1
R53 MF, 5.76k, 1/4W, 1% 110-5.76k-1 R117  MF, 6.81k, 1/4W, 1% 110-6.81k~1
R54 MF, 287k, 1/4W, 1% 110-287k-1 R118  MF, 8.06k, 1/4W, 1% 110-8.06k-1
R55 MF, 3.74k, 1/4W, 1% 110-3.74k-1 R119 MF, 11.8k, 1/4W, 1% 110-11.8k-1
R56 MF, 499k, 1/4W, 1% 110-499k-1 R120 MF, 8.25k, 1/4W, 1% 110-8.25k-1
R57 MF, 4.99k, 1/4W, 1% 110-4.99k-1 Ri121 MF, 8.06k, 1/4W, 1% 110-8.06k-1
R58 MF, 158k, 1/4W, 1% 110-158k-1 R122  MF, 7.32k, 1/4W, 1% 110-7.32k-1
R59 Not tisad R123  MF, 7.68k, 1/4W, 1% 110-7.68k~1
R60 MF, 5110, 1/4W, 1% 110-511-1 R124  MF, 6.81k, 1/4W, 1% 110-6.81k-1
R61 MF, 14.7k, 1/4W, 1% 110-14.7k-1 R125  MF, 6.19k, 1/4W, 1% 110-6.19k-1
R62 MF, 1k, 1/4W, 1% 110-1k-1 R126  MF, 20k, 1/4W, 1% 110-20k-1
R63 MF, 14.7k, 1/4W, 1% 110-14.7k-1 R127  Tritamer, 5000 158-3

R64 MF, 1k, 1/4W, 1% 110-1k-1 R128  Trimmer, 1k 158-2

R65 MF, 14.7k, 1/4W, 1% 110-14.7k-1 R129  Trimmer, 5k 158-4

R66 MF, 1k, 1/4W, 1% 110-1k-1 R130  Trimmer, 5k 158-4

R67 MF, 1k, 1/4W, 1% 110-1k-1 R131  Trimmer, 5k 158-4

R68 Trimmer, 100k 157-100k A R132  Trimmer, 5k 158-4

R69 MF, 1k, 1/4W, 1% 110-1k-1 R133  Trimmer, 2k 158-10

R70 MF, 10k, 1/4W, 1% 110-10k-1 R134  Trimmer, 2k 158-10

R71 CC, 2.2M, 1/4W, 5% 101-2.2M-5 R135  Trimmer, 2k 158-10

R72 MF, 51.12, 1/4W, 1% 110-51.1-1 R136  Trimmer, 2k 158-10

R73 MF, 2.21k, 1/4W, 1% 110-2.21k-1 R137  MF, 625Q, 1/4W, 0.1% 113-625-0,1
R74 MF, 51.1Q, 1/4W, 1% 110-51.1-1 R138  MF, 625Q, 1/4W, 0.1% 113-625-0.1
R75 MF, 1k, 1/4W, 1% 110-1k-1 R139 MF, 20k, 1/4W, 0.1% 113-20k-0.1
R76 MF, 10k, 1/4W, 1% 110-10k-1 R140  MF, 20k, 1/4W, 0.1% 113-30k-0.1
R77 CC, 2.2M, 1/4W, 5% 101-2.2M-5 R141  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R78 MF, 3.01k, 1/4W, 1% 110-3.01k-1 R142  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R79  MF, 68.1k, 1/4W, 1% 110-68.1k-1 R143  MF, 499Q, 1/4W, 1% 110-499-1
RS0 MF, 12.1k, 1/4W, 1% 110-12.1k-1 R144  MF, 4.9%k, 1/4W, 1% 110-4.99k~1
R81 MF, 7.87k, 1/4W, 1% 110-7.87k-1 R145  MF, 499Q, 1/4W, 1% 110-499-1
R82 MF, 6.65k, 1/4W, 1% 110-6.65k-1 R146  MF, 4.99k, 1/4W, 1% 110-4.99k~1
RS83 MF, 5.76k, 1/4W, 1% 110-5,76k-1 R147  MF, 499Q, 1/4W, 1% 110-499-1
R84 MF, 2.15k, 1/4W, 1% 110-2.15k-1 R148  MF, 4.99k, 1/4W, 1% 110-4.99k-~1
R85 MF, 8.87k, 1/4W, 1% 110-8.87k-1 R149  MF, 4990, 1/4W, 1% 110-499-1
R86 MF, 4.32k, 1/4W, 1% 110-4.32k-1 R150  MF, 14.7k, 1/4W, 1% 110-14.7k~1
R87 MF, 2.10k, 1/4W, 1% 110-2.10k-1 R151  MF, 4992, 1/4W, 1% 110-499-1
R88 MF, 15.8k, 1/4W, 1% 110-15.8k-1 R152  MF, 14.7k, 1/4W, 1% 110-14.7k~1
R89 MF, 5.9k, 1/4W, 1% 110-5.9k-1 R153  MF, 4k, 1/4W, 0.1% 113-4k-0.1
R90 MF, 2.10k, 1/4W, 1% 110-2.10k-1 R154  Trimmer, 1k 157-1kA
R91 MF, 1240, 1/4W, 1% 110-124-1 R155 MF, 6.19k, 1/4W, 1% 110-6.19k-1
R92 MF, 1240, 1/4W, 1% 110-124-1 R156  MF, 10k, 1/4W, 1% 110-10k-1
R93 MF, 124Q, 1/4W, 1% 110-124-1 R157  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R94 MF, 1240, 1/4W, 1% 110-124-1 R158  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R95 MF, 2610, 1/4W, 1% 110-261-1 R159  MF, 10k, 1/4W, 1% 110-10k-1
R96 MF, 2499, 1/4W, 1% 110-249-1 R160  MF, 10k, 1/4W, 0.1% 113-10k-0.1
R97 MF, 549Q, 1/4W, 1% 110-549-1 R161  MF, 2.49k, 1/4W, 1% 110-2.49k-1
R98 MF, 4990, 1/4W, 1% 110-499-1 R162  MF, 825k, 1/4W, 1% 110-825k-1
R99 MF, 1.27k, 1/4W, 1% 110-1.27k-1 R163  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R100  MF, 1k, 1/4W, 1% 110-1k-1 R164  MF, 20k, 1/4W, 0.1% 113-20k-0.1
R101  MF, 1.62k, 1/4W, 1% 110-1.62k-1 R165  MF, 4k, 1/4W, 0.1% 113-4k-0.1
R102  MF, 1k, 1/4W, 1% 110-1k-1 R166  MF, 147k, 1/4W, 1% 110-147k-1
R103  MF, 2499, 1/4W, 1% 110-249-1 R167  CC, 360k, 1/4W, 5% 101-360k-5
R104  MF, 2430, 1/4W, 1% 110-243-1 R168  MF, 10k, 1/4W, 1% 110-10k-1
R105  MF, 5628, 1/4W, 1% 110-562-1 R169  MF, 10k, 1/4W, 0.1% 113-10k-0.1
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Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
R170  MF, 10k, 1/4W, 1% 110-10k-1 R235  MF, 953k, 1/4W, 1% 110-953k-1
R171  MF, 10k, 1/4W, 1% 110-10k-1 R236  MF, 1249, 1/4W, 1% 110-124-1
R172  MF, 10k, 1/4W, 1% 110-10k-1 R237  MF, 124Q, 1/4W, 1% 110-124-1
R173  MF, 4.99k, 1/4W, 1% 110-4.99k-1 R238  MF, 1240, 1/4W, 1% 110-124-1
R174  MF, 10k, 1/4W, 1% 110-10k-1 R239  MF, 1240, 1/4W, 1% 110-124-1
R175  MF, 10k, 1/4W, 1% 110-10k-1 R240  MF, 261Q, 1/4W, 1% 110-261-1
R176  MF, 10k, 1/4W, 1% 110-10k-1 R241  MF, 2499, 1/4W, 1% 110-249-1
R177  MF, 56.2k, 1/4W, 1% 110-56.2k-1 R242  MF, 549Q, 1/4W, 1% 110-549-1
R178  MF, 715k, 1/4W, 1% 110-715k-1 R243  MF, 4999, 1/4W, 1% 110-499-1
R179  MF, 651k, 1/4W, 1% 110-651k-1 R244  MF, 1.27k, 1/4W, 1% 110-1.27k-1
R180  MF, 8.25k, 1/4W, 1% 110-8.25k-1 R245  MF, 1k, 1/4W, 1% 110-1k-1
R181  Trimmer, lk 157-1kA R246  MF, 1.62k, 1/4W, 1% 110-1.62k-1
R182  Trimmer, lk 157-1kA R247  MF, 1k, 1/4W, 1% 110-1k-1
R183  MF, 6,81k, 1/4W, 1% 110-6.81k-1 R248  MF, 249Q, 1/4W, 1% 110-249-1
R184 NOT USED R249  MF, 2430, 1/4W, 1% 110-243-1
R185  MF, 10k, 1/4W, 0.1% 113-10k-0.1 R250  MF, 5620, 1/4W, 1% 110-562-1
R186  MF, 10k, 1/4W, 0.1% 113-10k-0.1 R251  MF, 499Q, 1/4W, 1% 110-499-1
R187  MF, 10k, 1/4W, 0.1% 113-10k-0.1 R252  MF, 9.31k, 1/4W, 1% 110-9.31k-1
R188  MF, 976Q, 1/4W, 1% 110-976-1 R253  MF, 10k, 1/4W, 1% 110-10k-1
R189  MF, 10k, 1/4W, 0.1% 113-10k-0.1 R254  MF, 953k, 1/4W, 1% 110-953k-1
R190  Trimmer, 20k 157-20kA R255  Trimmer, 100k 158-6

R191  MF, 1.47k, 1/4W, 1% 110-1.47k-1 R256  MF, 1k, 1/4W, 1% 110-1k-1
R192  MF, 14.7k, 1/4W, 1% 110-14.7k-1 R257  MF, 14k, 1/4W, 1% 110-14k-1
R193  MF, 1k, 1/4W, 1% 110-1k-1 R258  MF, 825k, 1/4W, 1% 110-825k-1
R194  Trimmer, 20k 157-20kA R259  MF, 10k, 1/4W, 0.1% 113-10k-0.1
R195  MF, 10k, 1/4W, 1% 110-10k-1 R260  MF, 10k, 1/4W, 0.1% 113-10k-0.1
R196  MF, 1k, 1/4W, 1% 110-1k-1 R261  MF, 1.96k, 1/4W, 1% 110-1.96k-1
R197  MF, 20k, 1/4W, 1% 110-20k-1 R262  MF, 5.11k, 1/4W, 1% 110-5.11k-1
R198  MF, 1.47k 1/4W, 1% 110-1.47k-1 R263  MF, 6.81k, 1/4W, 1% 110-6.81k-1
R199  MF, 1M, 1/4W, 1% 110-1M-1A R264  MF, 8.06k, 1/4W, 1% 110-8.06k-1
R200  MF, 4.99k, 1/4W, 1% 110-4.99k-1 R265  MF, 11.8k, 1/4W, 1% 110-11.8k-1
R201  MF, 42.2k, 1/4W, 1% 110-42.2k-1 R266  MF, 8.25k, 1/4W, 1% 110-8.25k-1
R202  MF, 14.7k, 1/4W, 1% 110-14.7k-1 R267  MF, 7.15k, 1/4W, 1% 110-7.15k-1
R203  MF, 1k, 1/4W, 1% 110-1k-1 R268  MF, 5.62k, 1/4W, 1% 110-5.62k-1
R204  MF, 5.76k, 1/4W, 1% 110-5.76k-1 R269  MF, 651k, 1/4W, 1% 110-651k-1
R205  MF, 287k, 1/4W, 1% 110-287k-1 R270  Trimmer, 5009 158-3

R206  MF, 1k, 1/4W, 1% 110-1k-1 R271  Trimmer, lk 158-2

R207  MF, 14.7k, 1/4W, 1% 110-14.7k-1 R272  Trimmer, 5k 158-4

R208  MF, 5.11k, 1/4W, 1% 110-5.11k-1 R273  Trimmer, 5k 158-4

R209  Trimmer, 100k 157-100kA R274  Trimmer, 5k 1584

R210  MF, 22.1k, 1/4W, 1% 110-22.1k-1 R275  Trimmer, 5k 158-4

R211  MF, 51.1Q, 1/4W, 1% 110-51.1-1 R276  Trimmer, 5k 158-4

R212  MF, 1.96k, 1/4W, 1% 110-1.96k-1 R277  Trimmer, 2k 158-10
R213  MF, 51.1Q, 1/4W, 1% 110-51.1-1 R278  MF, 1M, 1/4W, 1% 110-1M-1A
R214  MF, 68.1k, 1/4W, 1% 110-68.1k-1 R279  MF, IM, 1/4W, 1% 110-1M-1A
R215  MF, 12.1k, 1/4W, 1% 110-12.1k-1 R280  MF, 1M, 1/4W, 1% 110-1M-1A
R216  MF, 7.87k, 1/4W, 1% 110-7.87k-1 R281  MF, 10k, 1/4W, 1% 110-10k-1
R217  MF, 6.65k, 1/4W, 1% 110-6.65k-1 R282  MF, 10k, 1/4W, 1% 110-10k-1
R218  MF, 5.76k, 1/4W, 1% 110-5.76k-1 R283  MF, 1M, 1/4W, 1% 110-1M-1A
R219  MF, 2.15k, 1/4W, 1% 110-2.15k-1 R284  Trimmer, lk 157-1kA
R220  MF, 8.87k, 1/4W, 1% 110-8.87k-1 R285  MF, 10k, 1/4W, 1% 110-10k-1
R221  MF, 4.32k, 1/4W, 1% 110-4.32k-1 R286  MF, 10k, 1/4W, 1% 110-10k-1
R222  MF, 9009, 1/4W, 0.1% 113-900-0.1 R287  MF, 7.15k, 1/4W, 1% 110-7:15k-1
R223  MF, 9009, 1/4W, 0.1% 113-900-0.1 R288  NOT USED

R224  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R289  MF, 10k, 1/4W, 0.1% 113-10k-0.1
R225  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R290  MF, 10k, 1/4W, 0.1% 113-10k-0.1
R226  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R291  MF, 56.2k, 1/4W, 1% 110-56.2k-1
R227  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R292  MF, 1M, 1/4W, 1% 110-1M-1A
R228  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R293  MF, 10k, 1/4W, 1% 110-10k-1
R229  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R294  Trimmer, 2k 157-2kA
R230  Trimmer, 1k 158-2 R295  MF, 100k, 1/4W, 1% 110-100k-1
R231  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R296  MF, 147k, 1/4W, 1% 110-147k-1
R232  MF, 20k, 1/4W, 0.1% 113-20k-0.1 R297  MF, 147k, 1/4W, 1% 110-147k-1
R233  MF, 1k, 1/4W, 1% 110-1k-1 R298  MF, 1009, 1/4W, 1% 110-100-1
R234  MF, 2.49k, 1/4W, 1% 110-2.49k-1 R299  MF, 100k, 1/4W, 1% 110-100k-1
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Table 6-5. Replaceable Electrical Parts, Log Amplifier (A3) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
R300  MF, 34.8k, 1/4W, 1% 110-34.8k-1 R336  MF, 10k, 1/4W, 1% 110-10k-1
R301  Trimmer, 20k 158-5 R337  MF, 10k, 1/4W, 1% 110-10k-1
R302  MF, 54.9k, 1/4W, 1% 110-54.9k-1 R338  MF, 316k, 1/4W, 1% 110-316k-1
R303  MF, 10k, 1/4W, 1% 110-10k-1

R304 Trimmer, 20k 158-5 RP1 Resistor Pack, 1k 123-1
R305  MF, 10k, 1/4W, 1% 110-10k-1 RP2 Resistor Pack, 1k 123-1
R306  MF, 97.6k, 1/4W, 1% 110-97.6k-1 RP3 Resistor Pack, 1k 123-1
R307  MF, 10k, 1/4W, 1% 110-10k-1

R308 NOT USED SOCKETS

R309  MF, 100, 1/4W, 1% 110-10-1 -

R310  MF, 4.99k, 1/4W, 1% 110-4.99k-1 J1 16-Pin DIP 553-69
R311  MF, 1M, 1/4W, 1% 110-1M-1A J2 16-Pin SIP (cut to 16 pin) 551-173
R312  Trimmer, 100k 158-6 J3 16-Pin SIP (cut to 16 pin) 551-173
R313  MF, 4.99k, 1/4W, 1% 110-4.99k-1

R314 MF, IM, 1/4W, 1% 110-1M-1A SWITCHES

R315 Trimmer, 100k 158-6

R316  MF, 100, 1/4W, 1% 110-10-1 s1 Slide, DPDT 420-14
R317  MF, 15k, 1/4W, 1% 110-15k-1

R318  MF, 15k, 1/4W, 1% 110-15k-1

R319  MF, 15k, 1/4W, 1% 110-15k-1 IEST POINTS

R320  MF, 15k, 1/4W, 1% 110-15k-1

R321  MF, 15k, 1/4W, 1% 110-15k-1 TPl Test Points 706-44
R322  MF, 15k, 1/4W, 1% 110-15k-1 ;h;;

R323  MF, 15k, 1/4W, 1% 110-15k-1 4

R324  MF, 15k, 1/4W, 1% 110-15k-1

R325  MF, 10k, 1/4W, 1% 110-10k-1 TRANSISTORS

R326  MF, 10k, 1/4W, 1% 110-10k-1

R327  MF, 48.7k, 1/4W, 1% 110-48,7k-1 Ql PNP, ZN4249 20-2N4249
R328  MF, 4.99%, 1/4W, 1% 110-4.99k-1 Q2 NPN, ZN36%94 20-2N3694
R329  MF, 100k, 1/4W, 1% 110-100k-1 Q3 NPN, ZN3694 20-2N3694
R330  MF, 100k, 1/4W, 1% 110-100k-1 Q4 PNP, ZN4249 20-2N4249
R331  MF, 100k, 1/4W, 1% 110-100k-1 Q5 PNP, ZN4249 20-2N4249
R332  MF, 316k, 1/4W, 1% 110-316k-1 Q6 NPN, 2N3694 20-2N3694
R333  MF, 36.5k, 1/4W, 1% 110-36.5k-1 Q7 NPN, ZN3694 20-2N3694
R334 MF, 14.7k, 1/4W, 1% 110-14.7k-1 Qs NPN, ZN3694 20-2N3694
R335  MF, 24.9k, 1/4W, 1% 110-24.9k-1 Q9 NPN, 2N3694 20-2N3694
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Table 6-6. Replaceable Electrical Parts, Power Supply (A4) PCB

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
Ad Power Supply PC Board 560A-C-7004-3 CR5  Silicon Rectifier 10-S12
Assembly CR6 Silicon Rectifier 10-812
CR?7  Bridge, 2A 10-13
CAPACITORS CR8  Bridge, 2A 10-13
CR9 Zener, 12V 10-17
Cl1 Monolithic, 0.14F, 50V 230-37 CR10 Zener, 12V 10-17
c2 Monolithic, 0.14F, 50V 230-37 CR11 Zener, 12V 10-17
C3 Electrolytic, 21000pF, 15V 250-79 CR12 Zener, 12V 10-17
.C4 Monolithic, 0.1pF, 50V 230-37 CR13 Silicon Rectifier 10-812
C5 Monolithic, 0.1pF, 50V 230-37 CR14 Silicon Rectifier 10-S12
Ccé6 Electrolytic, 47TuF, 63V 250-51 CR15 Silicon Rectifier 10-512
c7 Tantalum, 6.8uF, 35V 250-41A
c8 Monolithic, .01pF, 100V 230-11 INTEGRATED CIRCUITS
E'i'o E:‘;f:_’;:’i"-' '°1‘3‘ F, 100V 230-11 VRI.  Voltage Regulator, -18V 54-63
cil Tantalum, 6.84F, 35V 250-41A oltage Regulator, +18V 54-62
cl2 Tantalum, 6.8uF, 35V 250-41A RESISTORS
cl13 Tantalum, 6.8uF, 35V 250-41A . -
cCl4 Electrolytic, 1000pF, 63V 250-18 R1 MF, 1k, 1/4W, 1% 110-1k-1
C15 Tantalum, 6.84F, 35V 250-41A R2 cC, 1509, IW, 5% 103-750-5
C16  Tantalum, 6.84F, 35V 250-41A R3 MF, 1009, 1/4W, 1% 110-100-1
Cc17 Tantalum, 6.8uF, 35V 250-41A R4 CcC, 14, 1/2W, 5% 102-1-5
Cci8 Tantalum, 6.8uF, 35V 250-41A RS cC, 1500, 1W, 5% 103-750-5
Cc19 Tantalum, 6.8uF, 35V 250-41A R6 cC, 18, 12w, 5% 102-1-5
R7 MF, 1009, 1/4W, 1% 110-100-1
CONNECTORS RS MF, 23.7Q, 1/4W, 1% 110-23.7-1
J1 7-Pin 551-118 TRANSISTORS
J2 3-Pin 551-50 -
J3 11-Pin 551-86 Q1 NPN, 2N2218 20-2N2218
Q2 PNP, 2N2905 20-2N2905
DIODES Q3 NPN, Darlington 20-TIP112
CR1  Silicon Rectifier, 6A 10-12 Q4 PNP, Darlington (TIP117) 20-5
CR2 Silicon Rectifier, 6A 10-12
CR3 Silicon Rectifier, 6A 10-12 MISCELLANEOUS
CR4 Silicon Rectifier, 6A 10-12 — Fan Assembly 560-A-14250
Table 6-7. Replaceable Electrical and Mechanical Parts, 5V Regulator Assembly
— Control Panel D7018 VR1 Regulator, 5V 54-17
- Resistor, CC, 10, 1/2W, 5% 102-1-5 - Connector Pin 551-35
- Knob, Retainer 710-56 P2 Connector, 3-Pin 551-49
- X-Y Oscilloscope Monitor 2000-60 - Ground Lug 706-12
- Connector 551-132 -— Nylon Shoulder Washer 790-52
- Cable 800-107 — Insulator 790-71
Table 6-8. Replaceable Electrical Parts, Interface Control (A8) PCB
A8 Interface Control PC Board S60A-C- Cc9 Disc, .01pF 230-11
Assembly 11346-3 Cc10 Tantalum, 10uF, 25V 250-42
Cil1 Tantalum, 10pF, 25V 250-42
CAPACITORS
CONNECTORS
Cl Mylar, 0.1pF 210-30
c2 Mica, 270pF 220-270 P1 Male, 11-pin 551-258
C3 Tantalum, 1pF, 35V 250-19 P2 Male, 11-pin 551-258
C4 Disc, .002uF, 50V 230-33
cs Tantalum, 1yF, 35V 250-19 DIODES
cé6 Disc, .002uF, 50V 230-33
Cc7 Disc, .01yF 230-11 CR1 Silicon, 1N4446 10-1N4446
cs Disc, .002yF, 50V 230-33 CR2 Silicon, 1N4446 10-1N4446
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Table 6-8. Replaceable Electrical Parts, Interface Control (A8) PCB (Continued)

REF WILTRON REF WILTRON
DES. DESCRIPTION PART NO. DES. DESCRIPTION PART NO.
CR3  Silicon, 1N4446 10-1N4446 R16  MF, 10k, 1/4W, 1% 110-10k-1
CR4  Silicon, IN4446 10-1N4446 R17  MF, 10k, 1/4W, 1% 110-10k-1
CR5  Silicon, IN4446 10-1N4446 RI18  MF, 82.50, 1/4W, 1% 110-82.5-1
CR6  Silicon, 1N4446 10-1N4446 R19  MF, 10k, 1/4W, 1% 110-10k-1
CR7  Silicon, SI2 10-S12 R20  MF, 100k, 1/4W, 1% 110-100k-1
CR8 Silicon, SI2 10-SI2 R21  MF, 100k, 1/4W, 1% 110-100k-1
CR9  Germanium, IN270 10-10 R22  MF, 715k, 1/4W, 1% 110-715k-1
CR10 Germanium, 1N270 10-10 R23  MF, 715k, 1/4W, 1% 110-715k-1
CR11  Germanium, IN270 10-10 R24  MF, 2.2k, 1/4W, 1% 110-2.21k-1
CR12 Germanium, 1N270 10-10 R25  MF, 10k, 1/4W, 1% 110-10k-1
CR13  Silicon, 1N4446 10-1N4446 R26  MF, 715k, 1/4W, 1% 110-715k-1
CR14 Silicon, IN4446 10-1N4446 R27  MF, 5.11k, 1/4W, 1% 110-5.11k-1
CR15 Germanium, IN270 10-10 R28  MF, 5.11k, 1/4W, 1% 110-5.11k-1
R29  MF, 715k, 1/4W, 1% 110-715k-1
R30  MF, 10k, 1/4W, 1% 110-10k-1
INTEGRATED CIRCUITS R31  MF, 17.8k, 1/4W, 1% 110-17.8k-1
Ul Quad Op Amp, TLOT4CN 54-132 R3:  ME o4on. Law, 1% 110-249-1
v2 Quad Comparator, LM3302N 54-MC3302 Ra:  mE 30 1'4"* e ovoi
U3 Dual Op Amp, TLO72CP 54-53 » 10k, 1/4W, 110-10k-
R35  MF, 78.7k, 1/4W, 1% 110-78.7k-1
R36  MF, 10k, 1/4W, 1% 110-10k-1
RESISTORS R37  MF, 10k, 1/4W, 1% 110-10k-1
R38  CC, 1k, 1/2W, 5% 102-1k-5
R1 MF, 10k, 1/4W, 1% 110-10k-1 R39  MF, 34.8k, 1/4W, 1% 110-34.8k-1
R2 MF, 10k, 1/4W, 1% 110-10k-1 R40  MF, 100k, 1/4W, 1% 110-100k-1
R3 MF, 1009, 1/4W, 1% 110-100-1 R4l  MF, 10k, 1/4W, 1% 110-10k-1
R4 MF, 10k, 1/4W, 1% 110-10k-1
RS MF, 100k, 1/4W, 1% 110-100k-1 TRANSISTORS
R6 MF, 1k, 1/4W, 1% 110-1k-1
R7 MF, 2.21k, 1/4W, 1% 110-2.21k-1 Q1 N-Channel, JFET, J112 20-17
R8 MF, 82.5Q, 1/4W, 1% 110-82.5-1 Q2 N-Channel, JFET, J112 20-17
R9 MF, 147Q, 1/4W, 1% 110-147-1 Q3 PNP, 2N4249 20-2N4249
R10  MF, 10k, 1/4W, 1% 110-10k-1 Q4 NPN, 2N3694 20-2N3694
R11  MF, 10k, 1/4W, 1% 110-10k-1 Q5 NPN, 2N3694 20-2N3694
R12  MF, 196k, 1/4W, 1% 110-196k-1 Q6 NPN, 2N3694 20-2N3694
R13  MF, 2M, 1/4W, 1% 110-2M-1 Q7 NPN, ZN3694 20-2N3694
R14  MF, 2.21k, 1/4W, 1% 110-2.21k-1 Q8 PNP, 2N4249 20-2N4249
R15  MF, 10k, 1/4W, 1% 110-10k-1 Q9 NPN, 2N3694 20-2N3694
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6-5 REPLACEABLE ELECTRICAL
PARTS - CRT MAINFRAME

The CRT mainframe is purchased from
Tektronix, Inc. The replaceable electrical
parts list, which is extracted from the Tek-
tronix Model 620 Instruction Manual and
reprinted here with their permission, is
contained in Table 6-10.

6-5.1 Parts Ordering Information
Replacement parts that have a WILTRON
part number assigned (Table 6-10) may be
ordered directly from WILTRON; all other
parts are available from Tektronix, Inc.

Changes to Tektronix instruments are some-
times made to accommodate improved com-
ponents as they become available. It is
therefore important, when ordering parts,
to include the following information in your
order: part number, instrument type or
number, serial number, and modification
number if applicable.

Only the circuit number will appear on the
diagrams and circuit board illustrations.
Each diagram and circuit board illustration
is clearly marked with the assembly num=-
ber. Assembly numbers are also marked
on the mechanical exploded views located
in the Mechanical Parts List. The compo-
nent number is obtained by adding the
assembly number prefix to the circuit num-
ber.

The Electrical Parts List is divided and ar-
ranged by assemblies in numerical sequence
(e.g., assembly Al with its subassemblies
and parts, precedes assembly A2 with its
subassemblies and parts).

Chassis-mounted parts have no assembly
number prefix and are located at the end of
the Electrical Parts List.

6-5.2 List of Assemblies

A 1list of assemblies can be found at the

beginning of the Electrical Parts List. The

6-18

assemblies are listed in numerical order.
When the complete component number of a
part is known, this list will identify the
assembly in which the part is located.

6-5.3 Cross-Index -Mfr. Code Number
to Manufacturer

The Mfr, Code Number to Manufacturer
index for the electrical parts list is located
in Table 6-9. The cross index provides
codes, names and addresses of manufactur-
ers of components listed in Table 6-10.

6-5.4 Abbreviations

Abbreviations conform to American
National Standard Y1.1.

6-5.5 Component Number (Column 1
of Table 6-10)

A numbering method has been used to iden-
tify assemblies, subassemblies and parts.
Examples of this numbering method and
typical expansions are illustrated by the
following:

Example a.
A23R1234 A23

component number
R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number

A23A2R1234 A23 A2  R1234
Assembly Subassembly Circuit
number number number

bly 23

Read: Resislor 1234 of Sub bly 2 of A

6-5.6 Textronix Part No. (Column 2
of Table 6-10)

Indicates part number to be used when
ordering replacement part from Tektronix.

6-5.7 Name and Description (Column 3
of Table 6-10)

In the Parts List, an Item Name is sepa-
rated from the description by a colon (:).

A See Title Page
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Because of space limitations, an Item Name
may sometimes appear as incomplete.

further Item Name identification, the U.S.
Federal Cataloging Handbook H6-1 can be
utilized where possible.

For

6-5.9 Mfr. Part Number (Column 5 of

Table 6-10)

Indicates actual manufacturers part number.

6-5.8 Mfr. Code (Column 4 of Table 6-10)

Indicates the code number of the actual

manufacturer of the part.

(Code to name

and address cross reference can be found
immediately after this page.)

6-5.10 WILTRON Part Number (Column 6
of Table 6-10)

Indicates part number to be used when
ordering a replacement part from WILTRON.

Table 6-9, Cross-Index - Mfr. Code Number to Manufacturer
Mfr. Code Manufacturer Address City, State, Zip
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WL 53204
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENLIK, AZ 85036
14099 SEMTECH CORP. 652 MITCHELL RD. NEWBURY PARK, CA 91320
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776
31918 1EE/SCHADOW INC. 8081 WALLACE ROAD EDEN PRAIRIE, MN 55343
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, MA 01247
71400 BUSSMAN MFG., DIVISION OF MCGRAW-
EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
74276 SIGNALITE DIV., GENERAL INSTRUMENT CORP. 1933 HECK AVE, NEPTUNE, NJ 07753
74970 JOHNSON, E.F., CO. 299 10TH AVE. S. W. WASECA, MN 56093
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
B4411 TRW ELECTRONIC COMPONENTS, TRW CAPACITORS 112 W. FIRST ST. OGALLALA, NE 69153
90201 MALLORY CAPACITOR CO., DIV. OF
P. R. MALLORY AND CO., INC. 3029 E WASHINGTON STREET
P O BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601
93410 ESSEX INTERNATIONAL, INC., CONTROLS DIV.
LEXINGTON PLANT P. 0. BOX 1007 MANSFIELD, OH 44903
Table 6-10. Replaceable Electrical Parts - CRT Mainframe
Comp. Tektronix Name & Description Mfr, Mfr. Part WILTRON
No. Part No. Code Number Part No.
Al 670-5732-00 CKT BOARD ASSY:DEFLECTION & Z AXIS 80009 670-5732-00 2000-79
A2 670-5731-02 CKT BOARD ASSY:POWER SUPPLY 80009 670-5731-00 2000-800
Al 670-5732-00 CKT BOARD ASSY:DEFLECTION & Z AXIS 80009 670-5732-00
Alcli2l 281-0773-00 CAP. ,FXD,CER DI:0.01lUF,10%,100V 72982 BOOSH9AADWSR103K
AlcCl28 281-0508-00 CAP. ,FXD,CER DI:12PF,+/-0.6PF,500V 72982 301-000C0G0120J
AlC133 281-0526-00 CAP. ,FXD,CER DI:1.5PF,+/-0.5PF, 500V 72982 301-00052K0159D
AlCi71 281-0775-00 CAP. ,FXD,CER DI:0.lUF, 20,50V 72982 BOOSDIAABZSUL04M
AlC183 281-0526-00 CAP. ,FXD,CER DI:1,5PF,+/-0.5PF,500V 72982 301-00052K0159D
A See Title Page
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)
Comp. Tektronix Name & Description Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.
Alc221 281-0773-00 CAP.,FXD,CER DI:0.01UF, 10%, OOV 72982 BOOSHYAADWSRI03K
AlCc228 281-0508-00 CAP. ,FXD,CER DI:12PF,+/-0.6PF,500V 72982 301-000C0G0120J
AlC233 281-0526-00 CAP.,FXD,CER DI:l.5PF,+/-0.5PF,500V 72982 301-D00S2K0159D
AlC271 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 BOO5SD9IAABZSUL04M
AlC283 281-0526-00 CAP. ,FXD,CER DI:1.5PF,+/-0.5PF, 500V 04222 7001-1313
AlC293 281-0153-00 CAP.,VAR,AIR DI:1.7-10PF,250V 74970 187-0106-005
AlC349 281-0773-00 CAP. ,FXD,CER DI:D.01UF,10%, 100V 72982 BOOSHIAADWSR] 03K
A1C369 281-0773-00 CAP.,FXD,CER DI:0,01UF,10%, 100V 72982 B8005H9AADWSRI03K
AlC371 281-0661-00 CAP.,FXD,CER DIL:0.8PF,+/-0.1PF, 500V 72982 301-000COK08B08B
AlC379 283-0341-00 CAP.,FXD,CER DI:0.047UF,10%, 100V 72982 BIZIN153X7RO4T3K
AlC396 290-0536-00 CAP. ,FXD,ELCTLT: 10UF,20%,25V 90201 TDC106M0O25FL
AlC397 290-0536-00 CAP. ,FXD,ELCTLT: 10UF,20%,25V 90201 TDC106M025FL
AlC398 281-0773-00 CAP.,FXD,CER DIL:0.01UF,10%, 100V 72982 BOOSHIAADWSRIO03K
AlC402 290-0536-00 CAP. ,FXD,ELCTLT: l0UF, 20%,25V 90201  TDCI06MO25FL
AlC&403 290-0534-00 CAP. ,FXD,ELCTLT: IUF, 20%, 35V 56289 196D105X0035HA ]
AlC404 283-0178-00 CAP. ,FXD,CER DI:0,lUF,+80-20%, 100V 72982 BI13IN1456511042
AlCR122 152-0246-00 SEMICOND DEVICE:SILICON,400PIV,200MA BODO9 152-0246-00
AICRI142 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA B0009 152-0242-00
AICRITS5 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR176 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR177 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICRI78 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICRI192 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 80009 152-0242-00
AICR222 152-0246-00 SEMICOND DEVICE:SILICON,400PIV,200MA 80009 152-0246-00
AICR242 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 80009 152-0242-00
AICR275 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80009 152-0141-02
AICR276 152-0141-02 SEMICOND PEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR277 152-0141-02 SEMICOND DEVICE:SILICON,30V,]150MA BOOD9 152-0141-02
AICR278 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR292 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 80009 152-0242-00
AICR327 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR334 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR351] 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR354 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80009 152-0141-02
AICR361 152-0141-02 SEMICOND DEVICE:SILICOM,30V,150MA 80009 152-0141-02
AICR362 152-0141-02 SEMICOND DEVICE:SILICON,30V,]50MA 80009 152-0141-02
AICR363 i152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 80009 152-0141-02
AICR364 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 80009 152-0141-02
AICR381 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 80009 152-0242-00
AICR382 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 80009 152-0242-00
AlQl23 151-1054-00 TRANSISTOR:SILICON,JFE ,N-CHANNEL,DUAL 80009 151-1054-00 2000-76
AlQl36 " 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00 2000-75
AlQlal 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00 2000-74
AlQIB6 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00 2000-75
Alqlél 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00 2000-74
AlQ223 151-1054-00 TRANSISTOR:SILICON,JFE ,N-CHANNEL, DUAL 80009 151-1054-00 2000-76
AlQ236 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MP56521 80009 151-0192-00 2000-75
AlQ241 151-0453-00 TRANSISTOR:SILICON,PNP 80009  151-0453-00 2000-74
AlQ286 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00 2000-75
AlQ291 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00 2000-74
AlQ327 151-0341-00 TRANSISTOR:SILICON,NPN 80009 151-0341-00
AlQ334 151-0342-00 TRANSISTOR:SILICON,PNP 80009  151-0342-00
AlQ3s53 151-1054-00 TRANSISTOR:SILICON,JFE ,N-CHANNEL ,DUAL B0009  151-1054-00 2000-76
AlQ354 151-0342-00 TRANSISTOR:SILICON,PNP 80009 151-0342-00
AlQ367 151-0341-00 TRANSISTOR:SILICON,NPN 80009 151-0341-00
Al1Q369 151-0406-00 TRANSISTOR:SILICON,PNP 80009 151-0406-00 2000-73
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)
Comp. Tektronix Name & Description Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.
A1Q379 151-0407-01 TRANSISTOR: SILICON, NPN 80009 151-0407-01 20-15
AIR113 322-0481-00 RES.,FXD,FILM: 1M OHM,1%,0.25W 75042 CEBTO-1004F
AlRI21 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5Z,0.25W 01121 CB1045
AlR122 315-0102-00 RES.,FXD,CMPSN: IK OHM,5%,0.25W 01121 CBl1025
AIR123 321-0286-00 RES. ,FXD,FILM:9.31K OHM,1%,0.125W 91637 MFF1816G93100F
AlR125 311-1563-00 RES. ,VAR,NONWIR:1K OHM,20%,0.50W 73138 91-85-0
ALR126 321-0197-00 RES.,FXD,FILM:1.1K OHM,1%,0.125¢ 91637 MFF1816G11000F
AlR129 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
AlR133 321-0344-00 RES.,FXD,FILM:37.4K OHM,1%,0.125W 91637 MFF1816G37401F
AlR136 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBl1O15
AlR137 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
AlR139 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
AlR141 323-0608-00 RES. ,FXD,FILM:6K OHM,1%,0.5¥ 91637 MFF1226G060000F
AlR142 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
AlR147 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
AlR148 321-0174-00 RES.,FXD,FILM:634 OHM,1X,0,.125W 91637 MFF1816G634ROF
AlR149 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
AlR164 321-0225-00 RES.,FXD,FILM:2.15K OHM,1%,0.125W 91637 -MFF1816G21500F
AIR165 321-0256-00 RES.,FXD,FILM:4.53K OHM,1%,0.125W 91637 MFF1816G45300F
ALR166 321-0225-00 RES.,FXD,FILM:2.15K OHM,1Z,0.125W 91637 MFF1816G21500F
AIRL7I 321-0204-00 RES.,FXD,FILM:1.3K OHM,1%,0.125W 91637 MFF1816G13000F
AlR173 321-0286-00 RES.,FXD,FILM:9,.31K OHM,1X,0.125W 91637 MFF1816G93100F
AlR178 315-0101-00 RES.,FXD,CMPSN:100 OHM,5X,0.25W 01121 CBl015
AlR183 321-0344-00 RES. ,FXD,FILM:37.4K OHM,1%,0.125W 91637 MFF1816G37401F
AlR186 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5X,0.25W 01121 CB1015
A1R187 315-0272-00 RES. ,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 cB2725
AlR189 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10O1S
AlR191 323-0608~00 RES. ,FXD,FILM:6K OHM,1%,0.5W 91637 MFF1226G060000F
AlR192 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5X,0.25W 01121 CB2215
AlR213 322-0481-00 RES. ,FXD,FILM:1M OHM,1%,0.25W 75042 CEBTO-1004F
AlR22] 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5X,0.25W 01121 CB1045
AlR222 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5X,0.25W 01121 CB1025
AlR223 321-0286-00 RES.,FXD,FILM:9.31K OHM,1%,0.125W 91637 MFF1816G93100F
AlR225 311-1563-00 RES.,VAR,NONWIR: 1K OHM,20X,0.50W 73138 91-85-0
AlR226 321-0206-00 RES.,FXD,FILM:1.37K OHM,1%,0.125W 91637 MFF1816G13700F
A1R229 315-0222-00 RES.,FXD,CHPSN:2.2K OHM,5X,0.25W 01121 CB2225
AlR233 321-0344-00 RES.,FXD,FILM:37.4K OHM,1%,0.125W 91637 MFF1B.6G37401F
AlR236 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB10O15
AlR237 315-0272-00 RES. ,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
AlR239 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
AlR241 323-0608-00 RES.,FXD,FILM:6K OHM,1%,0.5W 91637 MFF1226G060000F
AlR242 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
AlR247 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB220S
ALR248 321-0174-00 RES. ,FXD,FILM:634 OHM,1%,0.125W 91637 MFF1816G634R0OF
AlR249 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
AlR264 321-0225-00 RES.,FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
AlR265 321-0256-00 RES.,FXD,FILM:4.53K OHM,1%,0.125W 91637 MFF1816G45300F
AlR266 321-0225-00 RES. ,FXD,FILM:2.15K OHM,1X,0.125W 91637 MFF1B16G21500F
AlR271 321-0204-00 RES.,FXD,FILM:1.3K OHM,1%,0.125W 91637 MFF1816G13000F 110-1.3K-1
AlR273 321-0286-00 RES.,FXD,FILM:9.31K OHM,1%,0.125W 91637 MFF1816G93100F
AlR278 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5X,0.25W 01121 CB1015
A1R283 321-0344-00 RES.,FXD,FILM:37.4K OHM,1%,0.125W 91637 MFF1B16G37401F
ALR2B6 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5X,0.25W 01121 CB101S
AlR287 315-0272-00 RES. ,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
AlR289 315-0101-00 RES. ,FAD,CMPSN: 100 OHM,5X,0.25W 01121 CBl1015
AIR291 323-0608-00 RES.,FXD,FILM: 6K OHM,1%,0.5W 91637 MFF1226G060000F
AlR292 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5X%,0.25W 01121 CB2215
A See Title Page
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)

Mfr. Part

Comp. Tektronix Name & Description  Mfr. WILTRON
No. Part No. Code Number Part No.
AlR326 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5X,0.25W 01121 CR2225
AIR329 321-0323-00 RES. ,FXD,FILM:22.6K OHM,1%,0.125W 91637 MFF1816G22601F
AlR33] 315-0302~-00 RES. ,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
AlR334 321-0264~00 RES. ,FXD,FILM:5,49K OHM,1%,0.125W 91637 MFF1816G54900F
AlR336 321-0183~00 RES. ,FXD,FILM:787 OHM,1%,0.125W 91637 MFF1816G787ROF
AlR343 322-0481~00 RES.,FXD,FILM:IM OHM,1X,0,.25W 75042 CEBTO-1004F
AlR349 315-0104-00 RES. ,FXD,CMPSN: 00K OHM,5%,0.25w 01121 CB1045
AIR351 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
AlR353 315-0240-00 RES. ,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405
ALR354 321-0264-00 RES. ,FXD,FILM:5.49K OHM,1%,0.125W 91637 MFF1816G54900F
AlR355 315-D240-D0 RES. ,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB24D5
AlR357 321-0249-00 RES, ,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
AlR363 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
AlR364 321-0396-00 RES. ,FXD,FILM: 130K OHM,1Z,0.125W 91637 MFF1816G13002F
AlR366 315-0201-00 RES.,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CB2015
AlR367 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
AlR3T7) 321-0320-00 RES. ,FXD,FILM:2]1K OHM,1%,0.125W 91637 MFF1816G21001F
ALR372 321-0320-00 RES. ,FXD,FILM:21K OHM,I1Z,0.125W 91637 MFFiB16G2ZI100iF
AlR376 315-0203-00 RES. ,FXD,CMPSN:20K OHM,5%,0.25W 0112} CB2035
AlR377 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
AIR379 315-0301-00 RES. ,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
AlR382 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB10O15
AlR396 315-0100-00 RES.,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CBl0D5
AIR397 315-0100-00 RES. ,FXD,CMPSN: 10 OHM,5%,0,25W o112t CB1005
AlR398 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 0112t CBL1005
AIR4O2 315-0100-00 RES, ,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CB1005
A1R40) 315~0100-00 RES. ,FXD,CMPSN: 10 OHM,5%,0.25W 0112] CB100S
AlRG4DY 315~0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
AlVR326 152~0227-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 04713 SZ13903
A See Title Page
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Table 6-10, Replaceable Electrical Parts - CRT Mainframe (Continued)

Name & Description

Comp. Tektronix Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.

A2 670-5731-00 CKT BOARD ASSY:POWER SUPPLY 80009 670-5731-00

A2C107 290-0719-00 CAP. ,FXD,ELCTLT:47UF,20%,25V 56289 196D476X0025TE3

A2C108 290-0719-00 CAP. ,FXD,ELCTLT:47UF,20%,25V 56289 196D476X0025TE3

A2C116 283-0351-00 CAP. ,FXD,CER DI:5000PF,20%,3000V 72982 848-02325U0502M 2000-81

A2C121 285-1184-00 CAP. ,FXD,MTLZD:0.01UF,20%,4000V 84411 TEK-183103040 2000-82

A2C123 285-1184-00 CAP.,FXD,MTLZD:0.01UF,20%, 4000V 84411 TEK-183103040 2000-82

A2C127 281-0513-00 CAP.,FXD,CER DI:27PF,+/~5.4PF,500V 72982 301-000P2G0270M

A2c131 290-0758-00 CAP.,FXD,ELCTLT:2.2UF,+50-10%, 160V 56289 5020227

A2C133 283-0279-00 CAP. ,FXD,CER DI:0.001UF,20%, 3000V 56289 55C153 2000-83

A2C139 285-1082-00 CAP.,FXD,CER PLASTIC:0.47UF,20%,200V 14752 230BLC4T4

A2C140 290-0758-00 CAP.,FXD,ELCTLT:2.2UF,+50-10%, 160V 56289 5020227

A2C142 283-0177-00 CAP.,FXD,CER DI:lUF,+80-20%,25V 72982 8131N039 E 1052

A2C143 290-0536-00 CAP. ,FXD,ELCTLT: 10UF,20%,25V 90201 TDC106MO25FL

A2C151 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 BOOSHIAADWSRIO3R

A2CL156 281-0773~00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 BOOSHIAADWSRIOIK

A2C161 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%, 100V 72982 BOOSHIAADWSRIO3K

A2C167 285-1184-00 CAP.,FXD,CER MTLZD:0.0lUF,20%,4000V B441l TEK-183103040 2000-82

A2C171 283-0198-00 CAP.,FXD,CER DI:0.22UF,20%,50V 72982 8121N083IZ5U0226M

A2C173 290~-0534-00 CAP. ,FXD,ELCTLT: lUF,20%,35V 56289 196D105X0035HAL

A2C177 283-0067-00 CAP.,FXD,CER DI:0.001UF,10%,200V 72982 835-515B102K

A2C183 283-0198-00 CAP.,FXD,CER DI:0,22UF,20%,50V 72982 8121NOB3IZ5U0224M

A2C186 283-0279-00 CAP.,FXD,CER DI:0.00lUF,20%,3000V 56289 55C153 2000-83

A2C221 290-0571-00 CAP.,FXD,ELCTLT: 5000UF,+100-0%, 25V 90201 PFP20-36043

A2C243 281-0773-00 CAP. ,FXD,CER DI:0,0l1UF,10%,100V 72982 800SHIAADWSRI03K

A2C247 290-0527-00 CAP. ,FXD,ELCTLT: 1 5UF,20%,20V 90201 TDC156M020FL

A2C2%4 281-0773-00 CAP.,FXD,CER DI:0.0lUF,10%,100V 72982 BOOSH9AADWSRIO3K

A2C257 290-0527-00 CAP. ,FXD,ELCTLT: 1 5UF,20%,20V 90201 TDCI56MO20FL

A2C276 281-0773-00 CAP. ,FXD,CER DI:0.0lUF,10%,100V 72982 800SHIAADWSR103K

A2C277 290-0758-00 CAP.,FXD,ELCTLT:2.2UF,+50-10%, 160V 56289 5020227

A2CRI16 152-0429-00 SEMICOND DEVICE:SILICON,5000V, 10MA 14099 SA3282 2000-84

A2CRI17 152-0429~00 SEMICOND DEVICE:SILICON,S000V,10MA 14099 SA3282 2000-84

A2CR131 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDH5004

A2CR133 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDH5004

A2CR134 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDHS5004

A2CR136 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDH5004

A2CR139 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDIS004

A2CR140 152-0242-00 SEMICOND DEVICE:SILICON,225V,200MA 07263 FDHS5004

A2CR142 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 80009 152-0333-00

A2CR143 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 80009 152-0333-00

A2CR171 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR172 152-0141-02 SEMICOND DEVICE:SILLCON,30V,50NA 80009 152-0141-02

A2CR173 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR174 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR181 152-0141-02 SEMICOND DEVICE:SILICON,30V,S50NA 80009 152-0141-02

A2CR182 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR220 152-0556-00 SEMICOND DEVICE:BRIDGE,50V,2.5A 04713 SDALO271K

A2CR236 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR237 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR238 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR262 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR263 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR282 152-0141-02 SEMICOND DEVICE:SILICON,30V,50NA 80009 152-0141-02

A2CR283 152-0141-02 SEMICOND DEVICE: 80009 152-0141-02

A See Title Page
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)

Comp. Tektronix Name & Description Mfr. Mifr. Part WILTRON
No. Part No. Code Number Part No.

A2DS122 150-0050-00 LAMP,GLOW: 135V MAX,1.9MA 74276 LT2-24~2(NEZH)

A2DS191 150-0050-00 LAMP ,GLOW: 135V MAX,1.9MA 746276 LT2-24~2(NE2H)

A205192 150~0050-00 LAMP ,GLOW: 135V MAX,1.9MA 74276 LT2-24~2(NEZH)

A2E136 119-0181-00 ARSR,ELEC SURGE:230V,GAS FILLED 80009 119-0181-00

AZF225 159-0160-00 FUSE,CARTRIDGE: 3AG, 1.5A, 250V, SLOW-BLOW 71400 MDX 1 25/100 §31-13

A2F226 159-0016-00 FUSE,CARTRIDGE : 3AG, 1. 5A, 250V, FAST-BLOW 71400 AGC 1 1/2 631-34

A2F227 159-0029-00 FUSE, CARTRIDGE : 3AG, 0. 3A, 250V, SLOW-BLOW 71400 MDL3/10 ) 631-7

A2Q173 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 SPS8801 2000-75

A2Q241 151-0462-00 TRANSISTOR: SILICON,PNP 04713 TIP30C

A2Q265 151-0464-00 TRANSISTOR: SILICON,NPN 04713 SJE412 2000-71

A2Q280 151-0453-00 TRANSISTOR: SILICON,PNP 80009 151-0453-00 2000-74

A2Q285 151-0464-00 TRANSISTOR: SILICON,NPN 04713 SJE412 2000-71

AZR107 308-0685-00 RES.,FXD,WW:1.5 OHM,5%,IW ) 75042 BW20-1R500J

A2R121 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W oll21 cB2215

A2R122 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 C€B1535

A2R123 315-0391-00 y RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915

A2R127 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745

A2R130 311-1915-00 RES.,VAR,NONWIR:20K OHM,10%,0.50W 73138 72-196-0

A2R13] 316-0471-00 RES.,FXD,CMPSN:470 OHM,10%,0.25W 01121 CB471L

A2R133 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725

A2R134 316-0471-00 RES.,FXD,CMPSN:470 OHM,10%,0.25W 01121 CB4711

A2R136 315-0226-00 RES. ,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265 -

AZRI145 311-1373-00 RES.,VAR,NONWIR:TRMR, 5K OHM,10%,0.5W 73138 72-198-0

A2RISO - 315-0333-00 RES.,FXD,CMPSN:33K OHM,S5%,0.25W 01121 CB3335

A2R1S51 316-0471-00 RES.,FXD,CMPSN:470 OHM,10%,0.25W 01121 cCB4711

A2RISS 311-1914-00 RES.,VAR,NONWIR:TRMR, 50K OHM,10%,0.50W 73138 72-202~0

A2R156 317-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.125W 01121 BB47IS

A2R160 311-1914-00 RES.,VAR,NONWIR:TRMR, 50K OHM,10%,0.50W 73138  72-202-0

A2R161 316-0471-00 RES.,FXD,CMPSN:470 OHM,10%,0.25W 01121 cB471l

A2R163 307-0572-00 RES NTWK,FXD FI:HIGH VOLTAGE DIVIDER 80009 307-0572-00 2000-69

AZR165 311-1312-00 RES.,VAR,NONWIR:5M OHM,20%,1W 0112, 73M4GO4BLS05M

A2R167 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 cB2215

A2R169 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121  CB27GS

A2R171 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBL0OS

A2R174 315-0472-00 RES.,FXD,CMPSN:4,7K OHM,5%,0.25W 01121 cCB4725

A2R176 315-0155-00 RES.,FXD,CMPSN:1.5M OHM,5%,0.25W 01121 CB1555

A2R177 315-0562-00 RES. ,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CBS62S

AZR178 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735

A2R182 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735

A2R183 321-0366-00 RES.,FXD,FILM:63.4K OHM,1%,0.125W 91637 MFF1816G63401F

A2RI91 316-0270-00 RES.,FXD,CMPSN:27 OHM,10%,0.25W 01121 cB2701

A2R231 321-0200-00 RES.,FXD,FILM:1.18K OHM,1%,0.125W 91637 MFFIB16G11800F

A2R232 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 cB2215

AZR233 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915

A2R241 307-0057-00 RES.,FXD,CMPSN:5.1 0HH.51.0.50H‘ 01121 EBSIGS

A2R242 308-0248-00 RES.,FXD,WW:150 OHM,1%,5W 91637 RS2A-B150ROF

A2R244 321-0265-00 RES.,FXD,FILM:5.62K OHM,1%,0.125W 91637 MFF1816G56200F

A2R245 311-1563-00 RES.,VAR,NONWIR: 1K OHM,20%,0.50W 73138 91A RIK

A2R246 321-0249-00 RES. ,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)

Comp. Tektronix Name & Description Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.

A2R254 321-0335-00 RES. ,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F

A2R256 321-0335-00 RES. ,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F

A2R260 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 cCB2215

A2R261 315-0391-00 RES. ,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915

A2R266 307-0107-00 RES.,FXD,CMPSN:5.6 OHM,5%,0.25W 01121 CB56G5

A2R274 321-0335-00 RES. ,FXD,FILM:30.1K OHM,1%,0.125W 91637 MFF1816G30101F

A2R276 321-0399-00 RES.,FXD,FILM: 140K OHM,1%,0.125W 91637 MFF1816G14002F

A2R279 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&TLS

A2ZR2B0 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725

AZR281 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715

A2R286 307-0057-00 RES.,FXD,CMPSN:5.1 OHM,5%,0.50W 01121 EB51GS5

AZR287 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5X,0.25W 01121 CBLOOS

A2R291 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 0il21 CB2215

A2R292 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB221S

A2R293 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5X,0.25W 01121 cCB2215

A2R294 115-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 cCB2215

AZRIOS5 311-1313-00 RES.,VAR,NONWIR:2K OHM,20%,1W 01121 73M4GO4BL202M

A2R315 311-1313-00 RES.,VAR,NONWIR:2K OHM,20%,1W 01121 73M4GO4BL202M

A2R325 311-1710-00 RES. ,VAR,NONWIR: 20K OHM,20X,1W 01121 16M148

A2T110 120-1202-00 XFMR,PWR,SDN & SU:HIGH VOLTAGE 80009 120-1202-00 2000-86

A2U110 152-0637-02 SEMICOND DVC,DI:HV MULTR,CHECKED 80009 152-0637-02 2000-85

A2U175 156-0158-00 MICROCIRCULIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

A20232 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

A2VR130 152-0268-00 SEMICOND DEVICE:ZENER,0.4W,56V,5% 80009 152-0268-00

A2VR150 152-0241-00 SEMICOND DEVICE:ZENER,0.4W,33V,5% B0009 152-0241-00 10-1

A2VR231 152-0461-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,52 80009 152-0461-00 10-1N823

A2VR232 152-0149-00 SEMICOND DEVICE:ZENER,OD.4W,10V,5% 80009 152-0149-00 10-1N758A

AZVR260 152-0149-00 SEMICOND DEVICE:ZENER,O0.4W,10V,52 80009 152-0149-00 10-1N758A
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Table 6-10. Replaceable Electrical Parts - CRT Mainframe (Continued)

Comp. Tektronix Name & Description Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.
CHASSIS PARTS
F42 159-0029-00 FUSE,CARTRIDGE:3AG,0.34A,250V,SLOW-BLOW 71400 MDL3/10
F42 159~0054-00 FUSE ,CARTRIDGE : 3AG,0.154, 250V, SLOW-BLOW 71400 MDL 15/100
""""""" (ALTERNATE - 220V OPERATION)
Ji2 131-0955-00 CONNECTOR, RCPT, : BNC , FEMALE ,W/HARDWARE 13511 31-279
J17 131-0955-00 CONNECTOR, RCPT, : BNC , FEMALE ,W/HARDWARE 13511 31-279
J21 131-0955-00 CONNECTOR , RCPT, : BNC, FEMALE ,W/HARDWARE 13511 31-279
J25 131-0955-0C CONNECTOR, RCPT, : BNC , FEMALE ,W/HARDWARE 13511 31-279
Q35 151-0349-05 TRANSISTOR:SILICON,NPN, SCREENED 80009 151-0349-05 2000-114
T210 120-1201-00 XFMR,PWR,STPDN: 80009 120-1201-00
vi9 154-~0798-00 ELECTRON TUBE:CRT,P31,T6200 80009 154-0798-00 2000-87
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6-6 REPLACEABLE MECHANICAL
PARTS - CRT MAINFRAME

The CRT mainframe is purchased from Tek-
tronix, Inc. The replaceable mechanical
parts list, which is extracted from the
Tektronix Model 620 Instruction Manual and
reprinted here with their permission, is
contained in Table 6-12,

6-6.1 Parts Ordering Information
Replacement parts that have a WILTRON
part number assigned (Table 6-12) may be
ordered directly from WILTRON; all other
parts are available from Tektronix, Inc.

Changes to Tektronix instruments are some-
times made to accommodate improved com-
ponents as they become available. It is
therefore important, when ordering parts,
to include the following information in your
order: Part number, instrument type of
number, serial number, and modification
number if applicable.

6-6.2 Figure and Index Numbers

Items in this section are referenced by )
figure and index numbers tothe illustrations.

ASee Title Page
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6-6.3 Indentation System

This mechanical parts list is indented to
indicate item relationships. Following is
an example of the indentation system used
in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Attaching Parts always appear in the same
indentation as the item it mounts, while the
detail parts are indented to the right. In-

dented items are part of, and included with,
the next higher indentation. The separation
symbol--- --- indicates the end of attaching

Attaching parts must be purchased sepa-
rately, unless otherwise specified.

An Item Name is separated from the
description by a colon (:). Because of
space limitations, an Item Name maysome-
times appear as incomplete. For further
Item Name identification, the U.S. Federal
Cataloging Handbook H6-1 can be utilized
where possible.
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6-6.4 Abbreviations

" m

# Number Size
ACTR Actuator
ADPTR Adapter
ALIGN Alignment

AL Aluminum
ASSEM Assembled
ASSY Assembly
ATTEN Attenuator
AWG American Wire Gage
ED - Board

BRKT Bracket

BRS Brass

BRZ Bronze

BSHG Bushing

CAB Cabinet

CAP Capacitor
CER Ceramic
CHAS Chassis

CKT Circuit
COMP Composition
CONN Connector
cov Cover

CFLG Coupling

CRT Cathode Ray Tube
DEG Degree

DWR Drawer
ELCTRN Electron
ELEC Electrical
ELCTLT  Electrolytic
ELEM Element

EFPL Electrical Parts List
EQPT Equipment
EXT External

FIL Fillister Head
FLEX Flexible

FLH Flat Head
FLTR Filter

FR Frame or Front
FSTNR Fastener

FT Foot

FXD Fixed

GSKT Gasket

HDL Handle

HEX Hexagon

HEX HD Hexagonal Head
HEX SOC Hexagonal Socket

HLCPS Helical Compression
HLEXT Helical Extension
HV High Voltage

IC Integrated Circuit

ID Inside Diameter
IDENT Identification
IMPLR Impeller

6-6.5 Cross-index - Mfr. Code Number
to Manufacturer

The Mfr. Code Number-to-Manufacturer
Index for the mechanical parts list is locat-
ed in Table 6-11. The cross-index pro-
vides codes, names and addresses of
manufacturers of the components listed in

6-28

IN INCH

INCAND Incandescent
INSUL Insulator
INTL Internal
LPHLDR Lampholder
MACH Machine
MECH Mechanical
MTG Mounting

NIP Nipple

NON WIRE Not Wire Wound
OBD Order by Description
oD QOutside Diameter
OVH Oval Head

PH BRZ Phosphor Bronze
PL Plain or Plate
PLSTC Plastic

PN Part Number
PNH Pan Head
PWR Power

RCPT Receptacle
RES Resistor

RGD Rigid

RLF Relief

RTNR Retainer

SCH Socket Head
SCOFE Oscilloscope
SCR Screw

SE Single End
SECT Section
SEMICON Semiconductor
SHLD Shield

SHLDR Shouldered
SKT Socket

SL Slide

SLFLEKG Self-Locking
SLVG Sleeving

SPR Spring

5Q Square

SST Stainless Steel
STL Steel

SW Switch

T Tube

TERM Terminal

THD Thread

THEK Thick

TNSN Tension

TPG Tapping

TRH Truss Head

v Voltage

VAR Variable

W/ With

WSHR Washer
XFMR Transformer
XSTR Transistor
Table 6-12.

The Mfr, Code Number-to-Manufacturer
Index for the mechanical parts list is
located in Table 6-11. The cross-index
provides codes, names and addresses of
manufacturers of the components listed in
Table 6-12,
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Table 6-11. Cross-Index - Mfr. Code Number to Manufacturer

Mfr. Code Manufacturer

Address

City, State, Zip

000EA

ALLEGHENY LUDLUM STEEL

501 FORBES BLVD., SUITE

106

SAN FRANCISCO, CA 94080

00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
05091 TRI-ORDINATE CORPORATION 343 SNYDER AVENUE BERKELEY HEIGHTS, NJ 07922
05820 WAKEFIELD ENGINEERING, INC. AUDUBON ROAD WAKEFIELD, MA 01880
07111 PNEUMO DYNAMICS CORPORATION 4800 PRUDENTIAL TOWER BOSTON, MA 02199
08261 SPECTRA-STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
11897 PLASTIGLIDE MFG. CORPORATION P O BOX 867, 1757 STANFORD ST. SANTA MONICA, CA 90406
22526 BERG ELECTRONICS, INC. YOUE EXPRESSWAY NEW CUMBERLAND, PA 17070
27264 MOLEX PRODUCTS CO. 5224 KATRINE AVE. DOWNERS GROVE, IL 60515
28520 HEYMAN MFG. CO. 147 N. MICHIGAN AVE. KENILWORTH, NJ 07033
55210 GETTIG ENG. AND MFG. COMPANY PO BOX B85, OFF ROUTE 45 SPRING MILLS, PA 16875
59730 THOMAS AND BETTS COMPANY 36 BUTLER ST. ELIZABETH, NJ 07207
70485 ATLANTIC INDIA RUBBER WORKS, INC. 571 W. POLK ST. CHICAGO, IL 60607
71159 BRISTOL SOCKET SCREW, DIV. OF
AMERICAN CHAIN AND CABLE CO., INC. P O BOX 2244, 40 BRISTOL ST. WATERBURY, CT 06720
71468 ITT CANNON ELECTRIC 666 E. DYER RD. SANTA ANA, CA 92702
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206
T4445 HOLO-KROME CO. 31 BROOK ST. WEST HARTFORD, CT 06110
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016
77250 PHEOLL MANUFACTURING CO., DIVISION
OF ALLIED PRODUCTS CORP. 5700 W. ROOSEVELT RD. CHICAGO, IL 60650
78189 ILLINOIS TOOL WORKS, INC.
SHAKEPROOF DIVISION ST CHARLES ROAD ELGIN, IL 60120
80009 TEKTRONIX, INC. " P O BOX 500 BEAVERTON, OR 97077
82647 TEXAS INSTRUMENTS, INC.,
CONTROL PRODUCTS DIV. 34 FOREST ST. ATTLEBORO, MA 02703
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153
85471 BOYD, A. B., CO. 2527 GRANT AVENUE SAN LEANDRO, CA 94579
86445 PENN FIBRE AND SPECIALTY CO., INC. 2032 E. WESTMORELAND ST. PHILADELPHIA, PA 19134
93907 CAMCAR SCREW AND MFG. CO. 600 18TH AVE. ROCKFORD, IL 61101
96904 NATVAR CORP. 211 RANDOLPH AVE. WOODBRIDGE, NJ 07095
Table 6-12., Replaceable Mechanical Parts - CRT Mainframe
Comp. Tektronix Name & Description Mfr. Mfr. Part WILTRON
No. Part No. Code Number Part No.
1-1  426-1468-00 1 FRAME,MASK:PLASTIC 80009 426-1468-00
-2 200-2193-00 1 COVER,OPENING:LEFT,CRT RETAINER 80009 200-2193-00 2000-103
200-2192-00 1 COVER,OPENING:RIGHT,CRT RETAINER 80009 200-2192-00 2000-102
-3 200-2143-01 I RTNR,CRT SCALE:6.0 CRT,ALUM 80009 200-2143-01
{ATTACHING PARTS)
-4 213-0808-00 4 SCREW,TPG,TR:8-32 X 0.625 L,TAPTITE,FILM 93907 OBD
- - = W = = -
-5 337-2537-00 1 SHLD,IMPLOSION:5.854 X 4.714X 0.09,CLEAR 80009 337-2537-00
-6 343-0751-00 4 CLAMP,CRT:6.0 INCH CRT 80009 343-0751-00
(ATTACHING PARTS FOR EACH)
-7 211-0669-00 1 SCREW,MACHINE:6-32 X 0.75,FLH,90 DEG,SST 93907 OBD
- - - W = = -
-8 366-1189-00 4  KNOB:GRAY 80009 366-1189-00
---------- - . EACH KNOB INCLUDES:
213-0246-00 1 . SETSCREW:5-40 X 0.093 INCH L,HEX SOC 71159 OBD
-9 333-2490-00 1 PANEL,FRONT: 80009 333-2490-00
(ATTACHING PARTS)
-10 210-0586-00 2 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00
. . - - =W - = =
=11 384-0341-00 4 EXTENSION SHAFT:0.125 OD X 3.6 INCH LONG 80009 384-0341-00 860-A-7017-1 {Long)
560-A-7017-2 (Short)
-12 376-0051-01 4 CPLG,SHAFT,FLEX:FOR 0.125 INCH DIA SHAFTS 80009 376-0051-01
—————————— - . EACH COUPLER INCLUDES:
213-0048-00 4 . SETSCREW:4-40 X 0.125 INCH,HEX SOC STL 74445 OBD
-13 426-1517-01 1 FRAME,CABINET:FRONT 80009 426-1517-01
(ATTACHING PARTS)
=14 213-0760-00 4 SCREW,TPG,TF:8-32 X 0.875,SPCL TAPTITE 93907 OBD
- - = W - = -
=15 —=mm- —om-- 1 TRANSISTOR:(SEE Q35 EPL)
(ATTACHING PARTS)
-16  211-0198-00 1 SCREW,MACHINE:4-40 X 0.438 PNH,STL,POZ 77250 0BD

ASee Title Page
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Replaceable Mechanical Parts - CRT Mainframe (continued)

Table 6-12,
Comp. Tektronix Name & Description Mfr, Mfr. Part WILTRON
No. Part No. Code Number Part No.
=17  210-0586-00 1 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00
-18  210-1122-00 1 WASHER,LOCK:0.228 1D X 0.375 INCH OD,STL 04713 B52200F006
- - = W = = -
-19  342-0163-00 1 INSULATOR,PLATE:XSTR,0.675 X 0.625 X 0.001" 80009 342-0163-00
-20  108-0918-00 1 COIL,TUBE DEFL:TRACE ROTATOR 80009 108-0918-00
-21  348-0233-00 | GROMMET,PLASTIC:GRAY,OVAL SHAPE,0.927 ID 80009 348-0233-00
-22  348-0145-00 1 GROMMET,PLASTIC:U-SHP,1.0 X 0.42 INCH 80009 348-0145-00
-23  348-0090-00 3 CUSHION,CRT: 85471 OBD
-24  337-2521-00 1 SHIELD,CRT: 000EA OBD
(ATTACHING PARTS)
-25 1210-0586-00 3 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00
-26  211-0008-00 3 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
- - = W - = -
-27  136-0706-00 1 SKT,PL-IN ELEK:ELKTRN TUBE,ll CONT,W/LEADS 80009 136-0706-00
-28  136-0301-01 1 . SKT,PL-IN ELEK:ELCTN TUBE,l14CONTACT 80009 136-0301-01
-29  131-0707-00 6 . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439
131-0621-00 5 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 46231
-30 352-0164-00 1 . CONN BODY,PL,EL:6 WIRE BLACK 80009 1352-0164-00
-31  162-0009-00 1 . INS SLV,ELEC:0.234 ID,VINYL,BLK,105 DEG 96904 TYPE 400SIZE3BLK
-32  204-0640-00 1 BODY,CONN,RCPT:FOR 3 FEM CONT,NYLON 00779 1-480304-0
-33  343-0786-01 1 CLAMP,CRT SHLD: - 80009 343-0786-01
(ATTACHING PARTS)
-34  211-0542-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,TRH STL 83385 OBD
-35  210-1124-00 2 WASHER,SPR TNSN:0.171 ID X 0.15 THK 78189 13502-08-15
220-0419-00 2 NUT,PLAIN,SQ:6-32 X 0.312 INCH,STL 83385 OBD
- - = K = - -
-36  346-0133-00 3 STRAP,TIE DOWN:0.091 W X 14.0 L,PLASTIC 59730 TY-234M
334-3457-00 1 MARKER, IDENT:MARKED DANGER 80009 334-3457-00
-37  348-0005-00 2 GROMMET,RUBBER:0.50 INCH DIA 70485 230
-38  337-2582-00 1 SHIELD,ELECTRIC:CIRCUIT BOARD 80009 337-2582-00
(ATTACHING PARTS)
-39  211-0019-00 4 SCREW,MACHINE:4-40 X 1.0 INCH,PNH STL 83385 OBD
-40  361-0396-00 4 SPACER,SLEEVE:0.125 ID X 0.250 OD X 0.56 L 80009 361-0396-00
- - = W - = -
1-41  ===== ————- 1 CKT BOARD ASSY:DEFLECTION Z-AXIS(SEE Al EPL)
————— e - . CKT BOARD ASSY INCLUDES:
42  131-2225-00 1 . CONNECTOR,TERM:22-24 AWG,BRASS 27264 09-52-3153
-43  131-0608-00 8 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
44  214-1291-00 2 . HEAT SINK,ELEC:XSTR,0.72 OD X 0.375"H 05820 207-AB
-45  348-0566-00 2 . PAD,MOUNTING:TO-5 TRANSISTOR 80009 348-0566-00
-46  131-0566-00 7 . LINK,TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 L-2007-1
-47  214-0579-00 1 . TERM.,TEST PT:BRS CD PL 80009 214-0579-00
~48  337-1995-00 2 . SHLD,ELECTRICAL:DEFLECTION CIRCUIT CARD 80009 337-1995-00
198-4091~00 1 . WIRE SET,ELEC: 80009 198-4091-00
-49  131-1109-01 4 . CONNECTOR,TERM.:20-26 AWG,U/00.04 OD PIN 80009 131-1109-01
-50  337-2596-00 1 SHIELD,ELEC:HIGH VOLTAGE 80009 337-2596-00
(ATTACHING PARTS)
-51  211-0020-00 2 SCREW,MACHINE:4-40 X 1.125 INCH,PNH STL 83385 OBD
- ==K = = =
T T — 1 SW,THRMSTC:(SEE S&43 EPL)
(ATTACHING PARTS)
-53  211-0008-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBRD
- - W - = -
-54  255-0334-00 FT PLASTIC CHANNEL:12.75 X 0.175X 0.155,NYL 11897 122-37-2500
~55  407-2235-00 | BRACKET,SUPPORT: TRANSFORMER 80009 407-2235-00
(ATTACHING PARTS)
-56  212-0515-00 2 SCREW,MACHINE:10-32 X 2.250" HEX.HD STL 83385 OBD
-57  212-0520-00 2 SCREW,MACHINE:10 X 32 X 1.25,HEX HD,STL 07111 08D
-58  220-0410-00 4 NUT,EXTENDED WA:10-32 X 0.375 INCH,STL 83385 OBD
-59  210-0812-00 4 WASHER,NONMETAL:#10,FIBER 86445 OBD
-60 361-0943-00 2 SPACER,SLEEVE:0.75 L X 0.196 ID 80009 361-0943-D0
- - = W = = -
-61  166-0226-00 4 INS SLV,ELEC:1.125 INCHES LONG 80009 166-0226-00
-62  ——mmm —meem 1 TRANSFORMER: (SEE T210 EPL)
(ATTACHING PARTS)
-63  129-0388-00 1 POST,ELEC-MECH:1.673 INCH LONG 80009 129-0388-00
-64 211-0507-00 1 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD
- = W - - -
“65 —mmmm e 1 CKT BOARD ASSY:HV(SEE A2 EPL)
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Table 6-12. Replaceable Mechanical Parts - CRT Mainframe (continued)

Comp. Tektronix Name & Description Mfr, Mfr. Part WILTRON
No. Part No. Code Number Part No.
-66  213-0789-00 4 SCREW,TPG,TF:6-32 X 0.375,TAPTITE,PNH 93907 OBD
- - - W = - -
---------- - . CKT BOARD ASSY INCLUDES:
-67  131-0608-00 24 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
-68  131-0589-00 8 . TERM,PIN:0.46 L X 0.025 SQ.PH BRZ GL 22526 47350
-69  131-1895-00 1 . LINK,TERM. CONN:8,22 AWG,1.5 L 80009 131-1895-00
131-1896-00 1 . LINK,TERM. CONN:8,22 AWG,1.5 L 80009 131-1896-00
=70  131-2233-00 1 . TERM,FEEDTHRU:0.75 L X 0.045 SQ 80009 131-2233-00
-71  136-0514-00 2 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 CS9002-8
-72  214-0579-00 4 . TERM,,TEST PT:BRS CD PL 80009 214-0579-00
-73  131-0566-00 8 . LINK,TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 L-2007-1
=Tl —mmmm mmeee 2 . RES.,VAR NONWW:(SEE R305 AND R315 EPL)
————— ———— 1 [ RES. ,VAR NONWW:(SEE R245 EPL)
---------- 1 . RES.,VAR NONWMW:(SEE R165 EPL)
-75  344-0154-00 8 . CLIP,ELECTRICAL:FOR 0.25 INCH DIA FUSE 80009 344-0154-00
129-0368-00 3 . SPACER,POST:0.25 L TO MT SEAT,W/4-40 THD 80009 129-0368-00
-76  407-2157-00 4 . BRACKET,CMPNT:UPPER EXTENSION 80009 407-2157-00
_ (ATTACHING PARTS FOR EACH)
-77  213-0789-00 | BCREW,TPG,TF:6-32 X 0.375,TAPTITE,PNH 93907 OBD
N - - = W - - -
-78  407-2158-00 1 BRACKET,CMPNT:UPPER EXTENSION 80009 407-2158-00
) (ATTACHING PARTS)
-79  213-0789-00 1 SCREW,TPG,TF:6-32 X 0.375,TAPTITE,PNH 93907 OBD
. -—— % - = -
1-80  407-2204-00 2 BRACKET,CMPNT:ALUMINUM 80009 407-2204-00
(ATTACHING PARTS FOR EACH)
-81  213-0789-00 1 $CREW,TPG,TF:6-32 X 0.375,TAPTITE,PNH 93907 OBD
- - = W = - -
-82  407-2250-00 4 BRACKET,CMPNT:ALUMINUM 80009 407-2250-00
(ATTACHING PARTS FOR EACH)
-83  213-0789-00 1 $CREW,TPG,TF:6-32 X 0.375,TAPTITE,PNH 93907 OBD
- o om W owm om o=
-84  200-0865-00 1 COVER,MTG HOLE:2.164 X 0.53,AL 80009 200-0865-00
(ATTACHING PARTS)
-85  211-0097-00 1 $CREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD
-86  210-0586-00 2 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00
- - = W - - -
334-1379-00 | LABEL:CRT,ADHESIVE BACK 80009 334-1379-00
334-3457-00 1 MARKER, IDENT:MARKED DANGER 80009 334-3457-00
-87  200-0237-03 1 COVER,FUHLR: 80009 200-0237-03
-88  352-0362-01 1 FUSEHOLDER:W/HARDWARE 75915 345002
200-2264-00 1- CAP.,FUSEHOLDER: 3JAG FUSES §3629 031.1666(MDLFEU)
204-0837-00 1 BODY FUSEHOLDER:3AG,6.3A,250V,PNL MT $3629 031.1681(MDLFEU)
-89  161-0017-12 | CABLE ASSY,PWR:3,18 AWG,125V 80009 161-0017-12
-90  358-0529-00 1 BSHG,STRAIN RLF:FOR 0.3-0.36 OD CABLE,STR 28520 SR-63P-4
-91  134-0159-00 1 BUTTON,PLUG:0.38 DIA,PLASTIC 80009 134-0159-00
=92  ————m —e—ee 3 CONNECTOR,RCPT:(SEE J12,J17,J25 EPL)
-93  407-2203-00 1 BRACKET,CMPNT:BRASS 80009 407-2203-00
(ATTACHING PARTS)
407-2203-01 1 BRACKET,CMPNT:ALUMINUM B0O009 407-2203-01
-94  211-0008-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
- - - W - - -
-95  407-2201-00 1 BRACKET,CMPNT:BRASS 80009 407-2201-00
(ATTACHING PARTS)
-96  211-0008-00 1 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
Pap—_ T
-97  366-1402-93 | PUSH BUTTON:GRAY--POWER 80009 366-1402-93
-98  384-1059-00 1| EXTENSION SHAFT:6.58 INCH LONG 80009 384-1059-00
99  —mmmm —meee 1 SWITCH,PUSH(SEE 5205 EPL)
334-3379-00 1 MARKER, IDENT:MARKED GROUNDSYMBOL 80009 334-3379-00
-100 386-4004-01 | PLATE,CAB,FRAME :REAR ALUMINUM 80009 386-4004-01
(ATTACHING PARTS)
-101 213-0801-00 4 SCREW,TPG,TF:8-32 X 0.312,TAPTITE,PNH 93907 OBD
- - = W = = =
-102 210-0202-00 1 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TINNED 78189 2104-06-00-2520N
(ATTACHING PARTS)
-103  210-0457-00 1 NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL 83385 OBD
- = W - = -
-104 426-1449-01 | FRAME,CABINET:REAR,5.25 X 0.5 RACK 80009 426-1449-01
-105 426-1541-00 4 FRAME SECT,CAB.:17.41 L,AL 80009 426-1541-00
(ATTACHING PARTS FOR EACH)
-106 213-0760-00 1 SCREW,TPG,TF:8-32 X 0.875,SPCL TAPTITE 93907 OBD

A See Title Page
2-560A-OMM
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Table 6-12.

Replaceable Mechanical Parts - CRT Mainframe (continued)

Comp. Tektronix Name & Description Mfr. Mifr. Part WILTRON
No. Part No. Code Number Part No.
198-4088-00 1 WIRE SET,ELEC: 80009 198-4088-00
-107 131-0621-00 1 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 46231
-108 352-0199-00 1 . CONN BODY,PL,EL:3 WIRE BLACK B0009 352-0199-00
-109 175-0862-00 FT . WIRE,ELECTRICAL:3 WIRE RIBBON 08261 85-0322-1910610C
198-4089-00 1 WIRE SET,ELEC: ' 80009 198-4089-00
=110 131-1055-00 2 . CONTACT,ELEC:CONN PIN,BRASS TIN 00779 60620-1
2-560A-OMM




SECTION VII
SERVICE

71 INTRODUCTION

This section provides general information,
troubleshooting flow charts, and integrated
service instructions for the 560A and its as-
sociated microwave components (RF detec-
tor and SWR Autotester).

7-2 GENERAL INFORMATION
Information regarding the WILTRON print-
ed circuit board (PCB) exchange program
and recommended test equipment for
troubleshooting the 560A is contained in the
following paragraphs.

7-21 Printed Circuit Board Exchange
Program

WILTRON has a PCB exchange program

that includes five of the six 560 A PCBs:

Al, A2, A3, A6, and A8. Upon request,

and for a cost of approximately $250-$350
(exact cost available from Customer Service),
WILTRON will immediately supply a re-
placement for any of the five PCBs covered
by this program; the customer has 30 days

to return the defective PCB. To obtain a
replacement PCB, contact WILTRON Cus-
tomer Service at 415-969-6500 and supply
them with the serial number of the malfunc-
tioning 560A.,

7-2.2 Recommmended Test Equipment

To troubleshoot the 560A to a faulty PCB,
only two items of test equipment are re-
quired: an oscilloscope and a digital multi-
meter. Any oscilloscope that contains a
calibrated time base and a triggered sweep
is suitable; any digital multimeter that will
provide at least a 2-1/2 digit readout is
suitable.

2-560A-OMM
Changed: May 1985

7-2.3 Soldering

Xersin solder has been used in selected
locations on the rear panel connectors, line
module, and power switch. The flux in this
solder is non-corrosive and improves the
reliability of the connection. Consequently,
do not remove residue flux from any solder

joint.

7-3 TROUBLESHOOTING

Troubleshooting in this manual is generally
divided into assembly (PCB) and integrated
or functional circuit maintenance levels.
Troubleshooting to a PCB is accomplished
through an analysis of front panel control
operation, and through the use of logical
troubleshooting flow charts. These trouble-
shooting flow charts are explained in a later
paragraph. To use the troubleshooting flow
charts requires access to the network ana-
lyzer section and CRT mainframe PCBs;
how to gain access is explained in the follow-
ing paragraph. Troubleshooting to an inte-
grated or functional circuit is aided by the
maintenance data contained in the service
instructions. The service instructions are
explained in paragraph 7-4.

7-31 Gaining Access to Network Analyzer
and CRT Mainframe Printed Circuit
Boards

The 560A network analyzer section and CRT
mainframe PCBs are readily accessible on
either the horizontal or the vertical (Option
2) chassis. To gain access, remove the four
corner and two straight brackets on the rear
of the 560A and slide the top, bottom, and
side panels to the rear. On both the horizon-
tal and vertical chassis, the CRT mainframe
PCB adjustments are accessed from the top

7-1




and right-hand side; the network analyzer
section PCB components and adjustments
are accessed from the bottom. Figure 7-1
shows a vertical chassis with the network
analyzer section PCBs exposed.

7-3.2 Troubleshooting Flow Charts

Troubleshooting to a PCB assembly is ac-
complished using front panel controls, and
where necessary, logical troubleshooting
flow charts. Table 3-5, provides the format

for using front panel controls to trouble- -~
shoot to a malfunctioning PCB. In many
cases the malfunctioning PCB is identified
in the table's "If Indication Abnormal" col-
umn. In cases where further troubleshooting
is necessary, however, the troubleshooting
flow charts in Figures 7-2 thru 7-17 are
provided. Each of these charts relates to a
particular step in Table 3-5; the start sym-
bol (top) in each chart indentifies the step
number.

LOG AMP

FRONT PANEL

(A1) PCB DIGITAL
(A2) PCB

GPIB INTERFACE
(A6} PCB

INTERFACE CONTROL
(AB) PCB

POWER SUPPLY
(A4) PCB

NETWORK
ANALYZER
SECTION

CRT
MAINFRAME
SECTION

Figure 7-1. Vertical Chassis With Network Analyzer Exposed

7-2
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Input Power Malfunction

Table 3-5
Step 1a

Check input
fuse

Check voltage selector module
and insure that selector card is
set for correct line voltage

Is
voltage selector
module OK

On A2 PCB (Figure 762, 3E),
measure voltage between
A2TP1 (-) and A2TP4 (+)

2-560A-OMM

Is voltage
5.16 to 5.56
Vde

A1PCB or
wiring between

Al and A2
open

Y

Turn off 560A power and make
resistance measurement between
A2TP1 and A2TP4

Is
resistance
between 1 &
10 Ohms

Y

Turn on 560A power and wiggle
connector A4J3 while observing
front panel indicators

NO

Do
indicators
light

Fix bad
connector

Y

NO

Short in 5V circuit. Disconnect
A2J1, A2J2, A2P3, and A2P6.
Reconnect one at a time until
short is found

On A4 PCB, measure
voltage across A4C3

Check connectors A2J1, A2J2,
AZ2P3, and A2P6 and insure they
are making good connection

Are
connections
good

Fix
connection

NO

Is

Y

On connector A4J1, measure
voltage between pins 3 and 4

voltage =8
to 12Vac

5V
regulator
assembly faulty.
Refer to para.
7-10

Is voltage
8 to 12Vac

A4 PCB
faulty. Refer
to para.
7-10

Figure 7-2.

Transformer
T1, voltage
selector
module,
or wiring
faulty

Troubleshooting Chart, Input
Power Malfunction
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Channel A Horizontal Trace Malunction

Table 3-5
Step 4b

Lightly depress A pushbutton so
that all 3 INPUT switches are
released (not depressed)

Did

A3 PCB
faulty. Refer to
para. 7-6

IMPORTANT NOTE

Re-engage (depress) INPUT
R pushbutton when trouble-
shooting routine has been
completed.

Depress
OFFSET ZERO

Y

On A2 PCB (Figure 7-80, 2B),

On A2 PCB (Figure 7-62, 1B),
T e voltage b 1 A2U1,
pin 3, and A2TP1 (gnd)

trace measure voltage between
“jump" up 3 A2US56, pin 3, and AZTP1 (gnd) faulty. F;'-';e‘f to
divisions para, 7-7.

—_— T measure voltage between

On A2 PCB (Figure 7-80, 1B),

A2US6, pin 1, and A2TP1 (gnd)

A2 PCB

On A2 PCB (Figure 7-80, 1B)
measure voltage across A2R68,
A2R70, and A2R71,
individually

Are
voltages zero
+15mV

A1 PCB
faulty. Refer to
para, 7-7.1

A1PCB
faulty. Refer to
para. 7-7.1

Is
voltage zero
+15mV

A2PCB
faulty. Refer to
para, 7-7.1

A2 PCB
faulty. Refer to
para, 7-7.2

Figure 7-3. Troubleshooting Chart, Channel .
A Horizontal Trace Malfunction
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Channel A REF POS LOCATE Malfunction

Table 3-5
Step 8

On A2 PCB (Figure 7-80, 1F),
measure voltage between A2UB0,
pin 1, and A2TP1 (gnd)

A2 PCB
faulty. Refer to
para, 7-7.1

Is
voltage zero
+15mV

On A2 PCB (Figure 7-80, 1F),
with OFFSET ZERO depressed
measure voltage across R103

A1 PCB
faulty, Refer to
para, 7-7.1

Is
voltage zero
+15mV

A2 PCB
faulty. Refer to
para, 7-7.1

Figure 7-4. Troubleshooting Chart, Channel

A REF POS LOCATE
Malfunction

2-560A-OMM

Channel A Reference Position SET Malfunction

Table 3-5
Step 9

On A2PCB (Figure 7-80, 1F),
measure voltage between A2UG0,
pin 1, and A2TP1 (gnd)

A2 PCB
faulty. Refer to
para, 7-7.1

Is
voltage zero
+15 mv

On A2 PCB (Figure 7-80, 1F),
measure voltage across R101

Does
voltage vary A1 PCB
between faulty
+10.2v

Figure 7-5. Troubleshooting Chart, Channel

A Reference Position SET
Malfunction

HORIZ START Malfunction

Table 3-5
Step 13a

Position sweeper to Manual,
adjust frequency to low end of
band. Disconnect horizontal
output cable from sweeper and
measure output ramp voltage

Sweep
Generator
faulty

Is voltage
between -1 & +1
volts

Using Manual frequency control,
adjust sweeper horizontal output
voltage for 0 volts. Reconnect
horizontal output cable.

}

On 560A A2 PCB (Figure 7-80, FO),
measure voltage between P5-3
and A2TP1 (gnd).

'

Note position of
HORIZONTAL SELECT
switch on rear panel.

Y

Is switch set to 10V,
15V, or 8V.

Is
HORIZONTAL

SELECT A2 PCB
switch properly set at faulty. Refer to
10V and voltage zero para. 7-7.1.

Y

On 560A A2 PCB (Figure 7-80, 8E)
measure voltage between US6,
pin 12, and A2TP1 (gnd)

A2PCB
faulty. Refer to
para. 7-7.1

Is
voltage zero
+15mv

A1 PCB
faulty. Refer to
para. 7-7.1

AB PCB
faulty. Refer
to para.
7-11

SELECT
switch properly set at either 15V or
+8V and voltage zero
+15mv.

Y

Figure 7-6. Troubleshooting Chart, HORIZ

START Malfunction
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HORIZ STOP Malfunction *

Make sure HORIZONTAL
SELECT switch on rear panel
Table 3-5 is at 10V position. .

Step 14 +

On 560A A2 PCB (Figure 7-80,
FO), r voltage 1
P5-2 and A2TP1 (gnd).

Position sweeper to Manual;
adjust frequency to high end of

band
Disconnect horizontal output

cable from sweeper and reconnect
using BNC “'tee’ adapter

Y

Measure sweeper horizontal
output voltage at unconnected
output of “tee"”

HORIZONTAL

SELECT
switch

is faulty.

Is
voltage
10V £15mV,

On 560A A2 PCB (Figure 7-80, 8E),
measure voltage between A2US56
pin 14 and A2TP1 (gnd).

Sweep
generator
faulty

A2 PCB
faulty, Refer to
para, 7-7.1

Using Manual frequency control,
adjust sweeper horizontal
output for +10,0 Vdc

A1PCB
faulty. Refer to
para. 7-7.1

Figure 7-7. Troubleshooting Chart, HORIZ STOP Malfunction

Figure

INPUT A Malfunction

Table 3-5
Step 21

Depress CHANNEL B ON push-
button (turn Channel B on);
depress CHANNEL A ON push-
button {turn Channel A off)

Y

Depress INPUT B
pushbutton

Does

A3 PCB
Arace-Sppos: faulty. Refer to
near center 76.10
of CRT ioab e

}

Depress CHANNEL B ON push-
button (turn Channel B off);
depress CHANNEL A ON push-
button (turn Channel A on).
Leave RF detector connected

Depress Channel B dB/dBm
pushbutton; dBm indicator

i

comes on

On A10 Module, disconnect
connectors from A10P1 and
A10P2, Take connector that was
on A10P2 and connect it to
A10P1. Leave A10P2 uncon-
nected.

Adjust Channel B OFFSET for
00.0, as indicated by the OFFSET

dB display

Disconnect RF detector from
A and connect to B

Does
trace appear
near center

of CRT

A10
Module faulty.
Refer to para.
76.2

A
connector
faulty

Figure 7-8. Troubleshooting Chart, INPUT A Malfunction
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Channel B Horizontal Trace Matfunction

Table 3-5
Step 41b

Lightly depress A pushbutton
so that all 3 INPUT switches
ore released (not depressed)

Did
trace
“jump” up 3
divisions

A3 PCB
faulty. Refer to
para, 76

IMPORTANT NOTE

Re-engage (depress) INPUT R
pushbutton when trouble-
shooting routine has been
completed.

NO

> OFFSET ZERO

On A2 PCB (Figure 7-80, 1B),
measure voltage between
A2US6, pin 6, and A2TP1 (gnd)

Depress

!

On A2 PCB (Figure 7-80, 2B),
e voltage b
A2UBB, pin 4 and A2TP1 (gnd)

A2PCB
faulty. Refer to
para, 7-7.1

On A2 PCB (Figure 7-80, 1B),
measure voltage across A2R72,
A2R74, and AZR75
individually

On A2 PCB (Figure 762, 1B),
e voltage b y A2U1,
pin 6, and A2TP1 (gnd)

A1l PCB
faulty. Refer to
para. 7-7.1

A1PCB
faulty. Refer to
para. 7-7.1

A2 PCB
faulty. Refer to
para. 7-7.1

A2 PCB
faulty. Refer to
para, 7-7.2

Figure 7-9. Troubleshooting Chart, Channel

B Horizontal Trace Malfunction

-7 .
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Channel B REF POS LOCATE Malfunction

Table 3-5
Step 43

On A2 PCB (Figure 7-80, 1F),
measure voltage between
A2U56, pin 1, and A2TP1 (gnd)

A2 PCB
faulty. Referto
para. 7-7.1

On A2 PCB (Figure 7-80, 1F),
with OFFSET ZERO depressed,
measure voltage across R71

A1PCB
faulty. Refer to
para. 7-7.1

Is
voltage zero
+15mv

A2 PCB
faulty. Refer to
para, 7-7.1

Figure 7-10. Troubleshooting Chart,
Channel B REF POS
LOCATE Malfunction

Channel B Reference Position SET Malfunction

Table 3-5
Step 44

On A2 PCB (Figure 7-80, 1F),

m voltage b
A2U56, pin 1, and A2TP1 (gnd)

A2 PCB
faulty. Refer to
para. 7-7.1

On A2 PCB (Figure 7-80, 1F),
measure voltage across R70

A1PCB
faulty, Refer to
para, 7-7.1

A2 PCB
faulty. Refer to
para. 7-7.1

Figure 7-11. Troubleshooting Chart
Channel B Reference
Position SET Mal-
function

El

INPUT B Malfunction

Table 3-5
Step 54

Depress CHANNEL A ON push-
button (turn Channel A on);
depress CHANNEL B ON push-
button (turn Channel B off)

Y

Depress INPUT A
pushbutton

Does

A3 PCB

tr:ea:: :::: faulty. Refer to
st para. 7-6.10

Y

Depress CHANNEL A ON push-
button (turn Channel A off);
depress CHANNEL B ON push-
button (turn Channel B on).
Leave RF detector connected

Depress Channel A dB8/dBm
pushbutton; dBm indicator

:

Y

On A10 Module, disconnect
connectors from A10P1 and
A10P2, Take connector that
was on A10P1 and connect it
to A10P2, Leave A10P1 un-
connected,

Adjust Channel A OFFSET for
00.0 as indicated by the
OFFSET dB display

Y

Disconnect RF detector from
A and connect to B

Figure 7-12.
7-10.

re 7-11.

7-8

Does A10 Module

trace appear faulty. Refer
near center - to para,
of CRT 7-6.2

A
connector
faulty

Troubleshooting Chart, INPUT B Malfunction

2-560A- OMM




2-560A-OMM

Scans by => ARTEK MEDIA © 2003-2005

Marker Malfunction WILTRON 6600 Series

Table 3-5
Step 72a

Disconnect cable from 6600A
MARKER OUTPUT connector
and reconnect using

BNC “'tee”” adapter

!

Using oscilloscope, monitor
MARKER OUTPUT connector
for negative marker pulse

On A2 PCB (Figure 7-80, 6C),
using oscilloscope monitor
each end of R115

Wiring
between

MARKER INPUT
connector
& A2 PCB

faulty

Y

On A2 PCB (Figure 7-80, 6C),
using oscilloscope monitor
A2USE, pin 10

Is
amplified pulse
present

Insure THRESHOLD control
is not in detent (OFF)

Y

On A2 PCB (Figure 7-80, 5D),
using oscilloscope monitor end
of R117 that is toward front
of 660A

On A2 PCB (Figure 7-81, SD),
using oscilloscope monitor
A2U62, pin 3. (NOTE: It may
be necessary to increase oscillo-
scope vertical attenuation)

A2PCB
faulty. Refer to
para. 7-7.11

A1 PCB or
wiring between
Al & A2
faulty

A2 PCB
faulty. Refer to
para. 7-7.11

On A2 PCB (Figure 7-73, 4C),
using oscilloscope monitor
A2U42, pin 10

A2PCB
faulty. Refer to
para, 7-7.8

On A2 PCB (Figure 7-80, 3F),
using oscilloscope monitor
each end of R105

A1 PCB or
wiring between
Al & A2
faulty

YES

A2 R104
faulty

Figure 7-13. Troubleshooting Chart, Marker
Malfunction (WILTRON Model
6647 used as sweep generator)

7-9
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Marker Malfunction, HP 8620C

Table 3-5
Step 72b

Disconnect cable from 8620
Z-AXIS connector and reconnect
using BNC “tee" adapter

:

Using oscilloscope, monitor
Z-AXIS connector for 3V
negative marker pulse

On A2 PCB (Figure 7-81, 6D),
using oscilloscope monitor
each end of resistor R131

Wiring
between Z
AXIS connector
& A2 PCB
faulty

.

On A2 PCB (Figure 7-73, 4C),
using oscilloscope monitor
A2U42, pin 10

A2 PCB
faulty. Refer to
para, 7-7.8

On A2 PCB (Figure 7-80, 3F),
using oscilloscope monitor
each end of resistor R105

A2 PCB
faulty. Refer to
para. 7-7.11

REFRESH Malfunction

Are
random lines
(*hash"’) displayed ~
on CRT

A2 PCB
faulty. Refer to
para, 7-7.8

NO

On A2 PCB (Figure 7-80, 4C)
using oscilloscope monitor
waveform at A2TP10. See
Figure 7-79 for waveform
photograph.

A2 PCB
faulty. Refer to
para, 7-7.9

On A2 PCB (Figure 7-73, 7G),
using oscilloscope monitor
waveform at A2TP9. See
Figure 7-74 for waveform
photograph,

A2 PCB
faulty. Refer to
para. 7-7.8

A1PCB
faulty. Refer to
para, 7-7.1

Figure 7-14. Troubleshooting Chart, Marker Malfunction (Hewlett- Packard

Figure 7-15. Troubleshooting Chart, REFRESH Malfunction
Model 8620C used as sweep generator)

Figure 7-14.
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SMOOTHING Malfunction

Table 3-5
Step 94

On A2 PCB (Figure 7-81, 3D),
using oscilloscope monitor
A2UE7, pin 1, for logic voltage

Y

While observing oscilloscope,
depress SMOOTHING several
times

A1 PCB or
wiring between
Al & A2
faulty

Does
voltage change
logic states

On A2 PCB (Figure 7-81, 5C),
using oscilloscope monitor
A2UEB, pin 9, for logic voltage

Y

While observing oscilloscope,
depress SMOOTHING several
times

Figure 7-16. Troubleshooting Chart,
SMOOTHING
Malfunction

2-560A-OMM

Does

voltage change
logic states

A2 PCB
faulty. Refer to
para, 7-7.13

On A2 PCB (Figure 7-81, 6B),
using oscilloscope monitor
A2U6B3, pin 1, for logic voltage

Y

While observing oscilloscope,
depress SMOOTHING several
times

Does
voltage change
logic states

A2 PCB
faulty. Refer to
para, 7-7.13

A1 PCB or
wiring between
Al& A2
faulty

UNCAL, REDUCE SWEEP SPEED Malfunction

Table 3-5
Step 96

On A2 PCB (Figure 7-81, 5G),
using oscilloscope monitor
A2U68, pin 8, for logic voltage

Does

voltage change
logic states

A2 PCB
faulty. Refer to
para, 7-7.15

A1 PCB or
wiring between
Al & A2
faulty

Figure 7-17. Troubleshooting Chart, UNCAL
REDUCE SWEEP SPEED Mal-
function
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7-4 SERVICE INSTRUCTIONS Panel (A1), Digital (A2), Log Amplifier (A3),
Power Supply (A4), and Interface Control (A8).
The service instructions in the following In its Option 3 (GPIB) configuration, the 560A
paragraphs contain all of the necessary in- contains the GPIB Interface (A6) PCB, in
formation - e. g., theory of operation, sche- addition to the four PCBs mentioned above.
matic and block diagrams, parts locator The 560A Option 3 also contains a rear panel
diagrams, and test point voltages and wave- GPIB interface connector with its associated
forms - to permit troubleshooting to the PCB. Figure 7-18 provides a block diagram,
defective integrated or functional circuit. Figure 7-19 provides an interconnect diagram,
In its basic configuration the 560A contains and Figure 7-20 provides a power supply
four printed circuit boards (PCBs): Front voltage distribution diagram of the 560A PCBs,
+5v | CRT MAINFRAME
FRONT PANEL ;U"},“',,EL'.‘, L +5V
(A1) PCB (Ad) REGULATOR
{p. 7-56) PCB > ASSY
RF DETECTOR (p. 7-155) 45V (p. 7-155)
OR (UNREG)
SWR —{ A y
AUTOTESTOR PS VOLTAGE
{p. 7-15) & CONTROL +15V&+5V | |+20v POWER
LOG SIGNALS supPLY |
AMPLIFIER POWER SUPPLY : (A2) PCB
© (A3) -
PCB & CONTROL ' - tp.7-172)
RF DETECTOR {p. 7-19) VOLTAGES ——
OR " [ a8 | oAl +20v
SWR —B A BR; (A2) PCB HORIZ : XY
AUTOTESTOR RSIGNALS | (p. 7-56) VERT P DeFLECTION
{p. 7-15) »  zzAxs
PS VOLTAGE BLANKING ol (ANPCB.
& CONTROL (p. 7-168)
SIGNALS PS VOLTAGE
& CONTROL
RF DETECTOR R SIGNALS _
(p. 7-15)
: INTER- GPIB INTERFACE
FACE (A6) PCB <
CONTROL (OPTION 3)
(AB) {p. 7-113)

REAR PANEL GPIB
CONNECTORS CONNECTOR

{p. 7-165) {p. 7-152)

Figure 7-18. 560A Overall Block Diagram
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FRONT PANEL

A

AL

INPUT MODULE

B[

A10P1

A10P2
A10P4 A10P3
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7-5 MICROWAVE COMPONENTS

The microwave components consist of of
Model 560-97, -98, and -6 series SWR
Autotesters and the Model 560-7 and
560-71 series RF Detectors. Functional
descriptions of these components, along
with instructions for replacing the de-
tector diode in the two models of RF
detectors and in the Model 560-6 series
SWR Autotesters are provided in the
following paragraphs. General informa-
tion pertaining to center-pin replace-
ment on WSMA connectors, and to care
and cleaning of installed RF connectors
is also included.

7-5.1 SWR Autotesters

The 560-97, -98, and -6 series SWR
Autotesters are highly accurate devices
for making reflection measurements.
The components consist of a broadband
microwave bridge, a precision termina-
tion, a zero-bias Schottky diode, and a
low-reflection test port connector. The
SWR Autotesters are precision manufac-
tured microwave components. There are
o internal adjustments, and repair is
limited to:

a. Center pin replacement on the
560-97 and -98S50 and SF50 SWR
Autotesters' WSMA male and female
connectors (paragraph 7-5.7).

b. Diode replacement on the 560-6
series SWR Autotesters (paragraph
7-5.4).

7-5.2 Model 560A-7 Series RF Detectors

The 560-7 series RF detectors are sen-
sitive, frequency-accurate, broadband,
microwave RF detectors; they use a
zero-bias Schottky diode for RF detec-
tion and have a frequency range, depend-
ing upon Option number of .01 to 18.5
GHz, .01 to 26.5 GHz, .01 to 34 GHz, or
.01-40 GHz. The detector consists of the
560-A-7219 field-replaceable diode mod-
ule assembly and the Al printed circuit
board (PCB) assembly.

The Model 560-7 RF Detector is a preci-
sion manufactured microwave component.
The only repair that is recommended is
replacement of the diode module assem-

bly (paragraph 7-5.5).

2-560A-OMM

7-5.3 * Model 560-71 Series RF Detectors

The 560-71 series RF detectors provide
the 560A with a 1.0 MHz to 2.0 GHz
frequency capability. The detectors are
manufactured in 50 and 75-ohm types.
The 560-71N50 type offers an input
impedance of 50 ohms; the 560-71N75
type offers an input impedance of 75
ohms. Both detector types offer excep-
tionally flat transmission and return
loss characteristics, and both have
field-replaceable zero-bias Schottky
detector diodes.

The Model 560-71 RF Detector is a pre-
cision manufactured microwave compo-
nent. The only repair recommended is
replacement of the detector diode (para-
graph 7-5.6).

7-5.4 Diode Replacement, 560-6 Series
SWR Autotesters

The 560-6 series SWR Autotesters are
equipped with a field-replaceable detec-
tor diode. To replace this diode,
proceed as follows:

a. Remove the two screws from the top
cover of the SWR Autotester (top
cover contains the model number),
and remove cover.

b. Unplug and remove diode (Figure
7-21) from SWR Autotester circuit
board.

560-6 SWR Autotester With
Detector Diode Shown

Figure 7-21.



c. Install replacement diode with cathode
(black ring or red dot) positioned to-
ward the test port connector.

d. Replace top cover and reinstall the two
SCrews.

7-56.5 Diode Replacement, 560 -7 Series
RF Detectors

The 560-7 series RF detectors are equip-
with a field-replaceable diode module that

contains - in addition to the detector diode -

a thermistor, a resistor, and two capaci-
tors. An exploded view of this detector is
shown in Figure 7-22. Replacement of

this diode module requires realignment of
two potentiometers, located within the de-
tector housing. The realignment of these
potentiometers is accomplished after the
defective diode module is removed but be-
fore the replacement diode module is in-
stalled. To set the resistance of these two
potentiometers, use a digital multimeter
that has at least a 3-1/2 digit display res-
olution. To replace the diode module, pro-
ceed as follows:

a. Remove four retaining screws and lift
top cover away from detector housing.

b. Remove two retaining screws from Al
PCB.

RETAINING
SCREWS (4)

LABEL

~————CABLE
RETAINER

Al1FCB
R1

MODULE—
RETAINER

DIODE
MODULE

WSMA AND
K CONNECTOR

* THE DETECTOR MAY OR MAY NOT INCLUDE THIS SHIM. THE SHIM IS ADDED DURING MANUFACTURE AS NEEDED.

- DETECTOR
HOUSING

Figure 7-22. Model 560-7 Series RF Detector, Exploded View
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c. Slide cable retainer out of detector

housing assembly. When cable retainer
clears housing, disconnect Al PCB from

diode module.

'd. Remove fiberglass module retainer from

housing. This retainer can be removed
by prying it out using a small screw-
driver or by pulling it out using a pair
of short, round-nose pliers.

e. Remove diode module from its housing

in rear of connector. The module can be

removed by pulling it straight out.

f. Adjust potentiometer R1 fully clockwise

(maximum resistance).

g. Connect digital multimeter between pins

1 and 2 of detector connector (Figure

7-23) and measure the resistance value

of R1 (typical value is 40. 5kQ). This
resistance value is hereafter known as
RT; record this value.

Figure 7-23. Pin Orientation on RF
Detector Connector

h. Obtain "K' value from label (Figure
7-24) on replacement module's plastic

container.

A .010 to 18.5 GHz
; B .010 to 26.5 GHz
WILTRON C .010 to 34.0 GHz

560-A-7219__ <] D .010 to 40 GHz

DETECTOR MODULE
K___ - .95 Typical
Ro - 1.025 M0} Typical
560-7 SERIES
ONLY

Figure 7-24. Label from Replacement
Module Container
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i. Multiply "K'" times R (K x Ry) and re-

cord this value.

. Adjust R1 counterclockwise until the

digital multimeter indicates resistance
value calculated in step i.

. Disconnect multimeter leads from

between pins 1 and 2 and connect between
pin 3 and connector shield.

. Obtain the value for Rp from label;

adjust R4 until multimeter indicates
"RQ" value.

. Disconnect multimeter leads from

detector connector.

. Orient replacement module so that cen-

ter lead is on top; slide module into its
housing at rear of connector (Figure
7-22).

. Orient washer so that two curved flanges

point toward Al PCB and are positioned
at 3 o'clock and 9 o'clock.

. Insert fiberglass module retainer between

module and washer; push down on re-
tainer until firmly seated.

. Orient Al PCB so that center pin on

three-pin-module connector is on top;
insert A1 PCB into detector housing so
that module connector mates with leads
coming from diode module.

NOTE

It may be easier to mate
diode module with Al con-~
nector if module leads are
bent to about a 45° angle.

. Insert cable retainer into its slot in de-

tector housing.

. Align retaining screw holes in A1 PCB

with those in detector.

. Diode module replacement is complete;

reinstall top cover and four retaining
screws.



7-5.6 Diode Replacement, 560 71 Series
RF Detectors

The 560-T71series RF detectors are equip-
ped with a field-replaceable detector diode.
Replacement of this diode requires readjust-
ment of two potentiometers located within the
detector housing. The readjustment of these
potentiometers is accomplished after the
defective diode is removed, but before the
replacement diode is installed. To set the
resistance of these two potentiometers, use
a digital multimeter that has at least a
3-1/2 digit display resolution. To replace
the diode, proceed as follows:

a. Remove the four retaining screws and
lift top cover away from detector housing.

b. Unplug diode (Figure 7-25) from cir-
cuit board and remove from detector.

CATHODE

Model 560-7T1N75 With
Detector Diode Shown

Figure 7-25,

c. Adjust potentiometer R1 fully clock-
wise (maximum resistance).

d. Connect digital multimeter between pins
1 and 2 of detector connector (Figure
7-26) and measure the resistance of Rl
(typical value is 40. 5k2). This resist=
ance value is hereafter known as R ;
record this value.

Pin Orientation on RF
Detector Connector

Figure 7-26.

e. Obtain "K'" value from label (Figure
7-27) on replacement module's plastic

container.
WILTRON
10-21
560-71
SERIES DETECTOR DIODE
ONLY K
Rg
Figure 7-27. Label from Replacement

Module Container

f. Multiply "K" times R (K x Rp) and
record this value.

g. Adjust R1 counterclockwise until the
digital multimeter indicates the resist-
ance value calculated in step f.

h. Disconnect multimeter leads from be-
tween pins 1 and 2 and connect between
pin 3 and connector shield.

i. Obtain value for R from label; adjust
R4 until multimeter indicates "Rp"
value.

j- Disconnect multimeter from detector
connector.

k. Orient replacement diode so that white
dot (cathode) is positioned as shown in
Figure 7-25. Insert diode into .socket on
Al PCB.

1. Diode replacement is complete; rein-
stall top cover and four retaining screws.
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7-5.7 WSMA Connector Center-Pin
Replacement

The WSMA connector center-pin on the
560-97 and -98 S50 and SF50 SWR Autotester
test ports are field-replaceable. The re-
placement procedure requires use of the
WILTRON Model 01-160 Gauging Set. In-
structions for center-pin replacement are
included with the gauging set.

7-5.8 Connector Cleaning

Connector interfaces, especially the outer
conductors on the GPC-7 and WSMA con-
nectors, should be kept clean and free of
dirt and other debris. Alcohol is the recom-
mended cleaning agent, and a clean, damp
cotton swab is the recommended applicator.

On all models of the 560-97 and
-98 SWR Autotesters, the test
port connector may have small
teflon rings located on the
center conductor. These rings
are compensating washers and
their position on the center

~ conductor must not be dis-
turbed. Any movement of
these washers will degrade the
directivity of the component.

7-6 LOG AMPLIFIER (A3) PRINTED
CIRCUIT BOARD

This printed circuit board (PCB), in con-
junction with the A10 Input Module Assem-
bly, amplifies and logarithmically shapes
the A, B, and R input signals. The A3 PCB
contains 15 major circuits and is diagram-
ed on 8 sheets of schematics. To provide
continuity between schematics, a system of
descriptive mnenonics identifies the control
and signal lines used. Table 7-1 provides an
alphabetical listing of these mnemonic sym-
bols. The listing also includes "Definition, "
"To, " and "From' columns for each symbol.
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To interconnect the A3 PCB with the front
panel and the digital (A2) PCB, four connec-
tors are used. Connector J1 connects the

A3 PCB with the A2 PCB. Connectors J2 and
J3, via the A10 Assembly, connect the A3
PCB with the front panel A and B connectors.
Connector P1 connects the A3 PCB with the
front panel R connector. Figure 7-28 pro-
vides a pinout chart for each of these con-
nectors.

To provide maintenance instructions, tech-
nical information for the A3 PCB is organ-
ized into blocks of data. Each schematic is
presented on a foldout page. With the sche-
matic is a parts locator diagram showing
the physical location of applicable compo-
nents and, where applicable, a chart show-
ing the voltage present at circuit test points.
The description for each circuit shown on
any particular schematic is contained on an
adjacent, facing page.

To test certain A3 PCB circuits, a detector
simulator must be used. This detector sim-
ulator simulates the resistance of the RF
detector thermistor-and offset potentiometer
circuits. Figure 7-29 provides a parts list
and instructions for fabricating the simula-
ted detector.

To begin the circuit description, an over-
all block diagram is presented in Figure
7-30. This diagram shows the A3 PCB and
its major circuits, as well as the signal and
control lines (each identified by a mnem-
onic symbol) that connect these circuits
together. Each of the circuits shown on
this block diagram is described in a separ-
ate, numbered paragraph under this major
heading. For example, the R Channel Log
Amplifier is described in paragraph 7-6.1,
the A10 Input Module in paragraph 7-6. 2,
and the Channel A Local Isolated-Ground
Driver and £15 Volt Regulator Circuits

in paragraph 7-6. 3.



Table 7-1. Listing of Mnemonic Symbols used with
A3 PCB Circuits
MNE MONIC DEFINITION FROM* TO*
AUTO BAL Automatic Balancing Signal Fig. 7-43/9D | Input Module
via J2-11
BIAS A, B Channel A&B Log Shaper Bias Voltage | Fig. 7-51/9F | Fig. 7-44/0D
CMA Common- Mode A Signal Fig. 7-39/8F | Fig. 7-39/0B
CMB Common- Mode B Signal Fig. 7-39/8B | Fig. 7-38/0F
CM DRV A Common- Mode Drive A Signal Fig. 7-38/8E Input Module
via J3-12
CM DRV B Common- Mode Drive B Signal Fig. 7-39/8C Input Module
via J2-6
DET BAL A Detector Balance A Signal Fig. 7-38/8F | Input Module
via J2-14
DET BAL B Detector Balance B Signal Fig. 7-39/8C Input Module
via J2-5
DET R IN Detector R Input Signal Front Panel Fig. 7-33,
via P1-1 Sh. 1/1C
DET R RTN Detector R Return Signal Front Panel Fig. 7-33,
via P1-2 Sh. 1/1D
DET RTN A Detector Return A Signal Input Module Fig. 7-38/0F
' via J2-8
DET RTN B Detector Return B Signal Input Module Fig. 7-39/0C
via J2-4
GUARD Guard Shield Fig. 7-52/7D | Input Module
via J3-7
HIGH QUAL High-Quality Ground (Detector A or Input Module Fig. 7-43/0D
GROUND B switched return line.) via J2-13
-LA, B Negative-Polarity Log A or B Signal Fig. 7-44/9F .Fig. 7-51/0B
LAZ Low active-state, Autozero Signal A2 PCB Fig. 7-51/0H

*The numeric/alpha characters (e.g., OF, OE, etc.) that follow the figure number
indicate the schematic grid coordinates.
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Table 7-1. Listing of Mnemonic Symbols used with
A3 PCB Circuits (continued)
MNEMONIC DEFINITION FROM* TO*
_ R
LDETA Low active-state, Detector A Signal A2 PCB Fig. 7-51/0G
via J1-11
LFILT 3 Low active-state, Filter 1 (SMOOTHING| A2 PCB Fig. 7-51/0G
MIN) signal via J1-12
LFILTy Low active-state, Filter 2 (SMOOTHING| A2 PCB Fig. 7-51/0G
(MAX) Signal via J1-13
LOG A, B Log Amplifier A or B Signal Fig. 7-51/9A | A2 PCB
via J1-16
LOG A, B-R Log Amplifier A or B minus R Signal Fig. 7-51/9G | A2 PCB
via J1~15
LLOG R Log Amplifier R Signal Fig. 7-51/9A | A2 PCB
via J1-14
-LOG R Negative-Polarity Log Amplifier R Fig. 7-33, Fig. 7-51/0D
Signal Sh. 2/9B
LOG1AB Log Amplifier A or B Sensitivity Level | Fig. 7-43/9A | Fig. 7-44/0B
1 Signal : & Fig. 7-52/0G
LOG2 A, B Log Amplifier A or B Sensitivity Level |Fig. 7-43/9B | Fig. 7-44/0B
2 Signal
LOG 3 A B Log Amplifier A or B Sensitivity Level |Fig. 7-43/9B | Fig. 7-44/0B
3 Signal
LOG 1R Log Amplifier R Sensitivity Level Fig. 7-33, Fig. 7-33,
1 Signal Sh. 1/9A Sh. 2/0B
LOG 2 R Log Amplifier R Sensitivity Level Fig, 7~33, Fig. 7-33,
2 Signal Sh. 1/9B Sh. 2/0B
LOW LEVEL | Low Level Tracking A Signal Fig. 7-38/8B | Input Module
TRACK A via J3-16
LOW LEVEL | Low Level Tracking B Signal Fig. 7-39/8E | Input Module
TRACK B via J3-13

* The numeric/alpha characters (e. g., OF, OE, etc.) that follow the figure number
indicate the schematic grid coordinates.
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Table 7-1. Listing of Mnemonic Symbols used with
A3 PCB Circuits (continued)

MNEMONIC DEFINITION FROM* TO*
=m
LSWR Low active-state, Switch-Reference A2 PCB Fig. 7-51/0A
Signal via J1-10
OFFSET Offset Potentiometer A Signal Input Module Fig. 7-39/0B

POT A via J3=-5
OFFSET Offset Potentiometer B Signal Input Module Fig. 7-39/0F
POT B via J2-1
OP AMP FB Operational Amplifier Feedback Signal | Fig. 7-43/9A | Input Module
via J3-14
O°P AMP Operational Amplifier Output Signal Input Module Fig. 7-43/0C
ouT via J2-16
OP AMP V+ Operational Amplifier V+ Voltage Fig. 7-43/9E | Input Module
via J2-15
OP AMP V- Operational Amplifier V- Voltage Fig. 7-43/9G | Input Module
via J3-15
OSA Offset A Voltage Fig. 7-38/8C | Fig. 7-51/0E
OSB Offset B Voltage Fig. 7-39/8D | Fig. 7-51/0E
OSR Offset R Voltage Front Panel Fig. 7-33,
via P1-4 Sh. 2/0F
SHIELD A Shield A Signél Input Module Fig. 7-38/0C
via J3-4
SHIELD B Shield B Signal Input Module | Fig. 7-39/0E
via J2-3
SHIELD R Shield R Signal Front Panel Fig. 7-33,
via P1-3 Sh. 1/1E
TEST Test Signal For Factory Log A2 PCB Fig. 7-51/0A
IN Conformity Tests via J1~1
THERMIS~ Thermistor A Signal Input Module Fig. 7-38/0A
TOR A via J3-6
THERM A Thermistor A Voltage Fig. 7-37/8B | Fig. 7-51/0D

* The numeric/alpha characters (e.g., OF, OE, etc.) that follow the figu