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Figure 1-1. Top: Model 560A Scalar Network Analyzer Option 2

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

1-1 INTRODUCTION

This manual describes the Model 56CA
Scalar Network Analyzer and Model 560
series microwave components. The manual
is organized as follows:

SECTION I, GENERAL INFORMATION,
provideg a general description and speci-
fications for the network analyzer;
560-97, -98, and -6 series SWR Auto-
testers; and 560-T7 and 560-71 series

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

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

SECTION I1I, OPERATION, provides
information on the controls and connec~
torg, and on the Option 3 GPIB capabil-
ity. This section also provides checkout
and troubleshooting data uging front panel
controls.

SECTION 1V, PERFORMANCE VERIFI~
CATION, contains performance verifica-
tion philosophy and procedures for the
560A, including the Option 3 GPIB cir-
cuits (A8 printed circuit board).

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

SECTION VI, PARTS LISTS, contains

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

1-560A-OMM

the CRT mainframe and Option 3 GPIB
Interface {A8) printed circuit board,

SECTION VII, SERVICE, provides ser-
vice instructions for the 3604, including
CRT mainframe and Option 3 GPIB Inter-
face (A6) printed circuit board., This
section contains troubleshooting charts;
disassembly instructions; circuit de~
geriptions; and schematic, block and
timing diagrams,

1-2 DESCRIPTION OF THE MODEL 560A

SYSTEM

The Model 560A Scalar Network Analyzer
system measures return loss, insertion
loss, gain, and absolute power over a broad
frequency range. The gystem (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 (560-87, -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{A) Series Pro-
grammable 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 -7} series
RF detectors.

1-41 Model 560A Scalar Network Anaiyzer

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, P} and one reference channel
(R), which allow the network analyzer to

simultaneously display the resulis 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 {ransmission 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,

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-
qusiy,

DYNAMIC MEASUREMENT RANGE AND SENSITIVITY:
A and B with Detectors:*
66 dB {(+16 dBm to -60 dBm)
A and B with SWR Autotester:
60 dB (+10 dBm to —50 dBm)**
R with Detector:®
46 dB (+16 dBm to 30 dBm)

*With 758 detectors, maximum output is +13 dBm,

** As seen by internal detector, typically 13 d8 below input
power with 0 dB return loss at test port.

OFFSET CONTROL: Positioning of A and B traces is inde-
pendently and continuously adjustable over > +85 dB range.
When trace is on referance line, power is displayed in dBmon
3-~digit LED readout with G.1 resolution, Offset is dispiayed
in dB relative to a { dB reference ievel or in dBm relative to 2
0 dBm reference level,

ZERC dB REFERENCE SET: Positions reference trace

at selected O B 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 0 dB,
RESOLUTION: [ndependent 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 muitiple 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 resuit. 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 sweepis synchronized 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, nonfiickeringdisplay is provided regard-
tess of sweep generator sweep rate. Vertical reselution 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 penlift, vertical, and
horizontal signals for X~ 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 channeis 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 i-1.

Model 560A Scalar Network Analyzer Specification Chart {continued)

MARKERS: Threshold and tilt controf of externatly ~applied
birdie or video markers.

ACCURACY
A AND B CHANNEL ACCURACY:

+0.2dB at + 10 dBm; decreasing +0.1 dB/10 dBm 10 ~40dBm
and +0.3 dB to -50 dBm (see graph below},
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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 Chanrnel Accuracy {above)

OVERALIL 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. Overatl 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 5BO detectors [see detector return loss
specifications) or padded by the insertion ioss of the
SWR Autotester {paragraph 1-4.2).

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

*
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Above curve includes ali 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 absclute

accuracy of the ieg ampiifier. Absolute power accuracy is then:

Detector Frequency Response Accuracy {Table 1-3)
+

A and B Channet 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, Foeus, Trace Rotation,
angt Horizontal Position.

CAMERA: Compatible with Tektronix CBA, B, ar ¢ modet
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
+156V, and —8 10 +8V. BNC connector, 100k ohms input
impedance,

MARKER INPUT: 1mV to 10V peak input, rear panel BNC
connector, 100k ohms input impadance. 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 osciliators.
~3V to 10V introduces markers which are controlied by
THRESHOLD and TILT. Rear panel BNC connector, 10k
ohms input impedance.

OUTPUT CONNECTIONS

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

HORIZONTAL SWEEP RAMP QUTPUT: 0 to 10OV in syn-
chronism with sweep display. Rear panel BNC connector.

VERTICAL OUTPUT: Varies from 0 to + 8Y {1V/div.} in
proporticn to display trace position. When QUTPUT
MODE switch is in CRT position, voltage afternates be-
tweéen 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 QUTPUT: Provides either CRT

1-560A-0OMM
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Table 1-1, Mcdel 560A 3calar Network Analyzer Specification Chart (continued)

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

ALTERNATING SWEEP INPUT/OUTPUT

AUX 1/0: Provides interconnection between compatibie
sweep generators, such as the WILTRON 6600A Series
Prograrmnmable Sweep Generator, and the 560A. Eliminates
rear panel BNC connections between the compatible sweep
generator and the H56CA.

GPIB

DIGITAL INTERFACE: Conforms to |EEE 488 and [EC 625
standard digital interface for pregrammabie instrumentation.
Function subsets implemented: SH1, AH1, T8, TE@®, L4, LE@,
SR1, RL2, PPE, DC1, and DTH.

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

DATA DELIMITER: Rear panel switch setects 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

reqquest (SRQ} when data is availabie. |f SRQ implementation
is not desired, handshake will be completed when data is avail-
able.

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

PHYSICAL

TEMPERATURE RANGE:
Operating: 0°C 10 +50°C
Storage: -40°C ta +70°C

POWER: 100V/120V/220V/240V +5%, -10% selectable on
rear panel. 50 Hz to 400 Hz, 85V A maximum.

WEIGHT:
58CA Horizontal or 560A Option 2
Vertical Configuration: 11kg (24.5 Ib}
560A Option 1
Rack Mounting: 13.5 kg {30 Ib}

SIZE;

560A Horizontal Configuration
133 mm H.x 429 mm W x 500 mm D {526 x 16.9 x
18.7 in)

B60A Option 2 Verticat Configuration
267 mm H x 213 mm W x 800 mm D {105 x 84 x
19.7 in}

860A Option 1 Rack Mount
133 mm H x 483 mm W x 500 mm D (5,25 x 19 x
19.7 in}

RACK MOUNTING (OPTION 1}:
Units supplied with mounting ears and chassis track slides (90°
tiit) installed.

1-4
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1-4.2 Model 560 SWR Autotesters

The Model 560-97, -28, 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 Auto-

testers are well suited to making very
accurate return loss (SWR) 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 generator output resulis in a
more accurate transmission loss/gain meas-
urement because it reduces the effect of the
impedance mismatch at the source,

A listing of the Model 560-97, -98, and -6
geries SWR Autotester specifications is
presented in Table 1-2.

Table 1-2. SWR Autotester Specifications
Accuracy (B
‘TEST PORT 10 MH7 ta | 8 GHz to 18 GHz to |} INPUT | FREQUENCY
MODEL CONNECTOR | DIRECTIVITY 8 GHz 18 GHz | 26.5 GHz Z | sEnsrToVITY PHYSICAL
560-97A50 GPC-T 36 48 0.016 0.016 N/A 500 |£2.0 dB (Max.)
+0.06p% £0.1p*
Option 3 4048 0.01 0.01 N/A Length: 7.6 cm {3 in.)
£0.06p* £0.1p?
560-47550 woma Male 3548 0.018 2,018 /A Width: 5 cm {2 in
560-97SF50 Female +0,08p2 £0.12p2
560-97550 Depth: 2.8 cm {1-1/8 in.)
Option 1 Male 38 dB 0.013 0.013 N/A
560-975F50 | VOMA pomate £0.020% £0.125%
Option 1 Weight: 425 g {15 oz}
560-9TN50 o Male 35dB 0.018 0.018 N/A
560-9TNKS0 Tyee ¥ pomate £0.08p% +0.12p%
Option 1 38 dB 9,013 0.018 N/A
+0.08p* 20.k2p?
560-98550 Male 3548 508 +1.0d8 Length: 5.3 cm {2-3/32 in)
{01-18 GHz)
WEMA 0.018 0.018 0,025+ Width: 3.7 em (1+15/32 n.)
£0.1p% £0.0p% | s0.42p%
560-98SF50 Female 3248 £2.0 dB Depth: 1.2 cm (15/32 inJ
{18-26.5 GHz)
Weight: 198 g (7 oz.)
EER T +1.0 dB
(.01-18 Gz}
Opticn 1 0.013 3.013 0.018
£0.1p% +0.4p? +0.12p%
3548 +2.0 4B
(18-26.5 GHz)
1 MHz to 2000 MHEz
560-6350 y Male 40 dB 0.01 £0.06p2 568 ]£1.04B {Max} | Length: 3.8 am (1-1/2 in)
560-bNF50 T¥Pe ¥ pemate Width: 2.9 cm (1-5/321n.)
560-6NT5 % « Male 40 4B 0.01 £0,06p* 50 Depth: 3 em (1-3/16 in.)
560-6NFT5 Type Female Weight: 227 g (8 oz}
All Models
Insertion Loss: 6.5dB & nominal} Cable Length: 122 cm {4 ft.); Maximum Input Power: 27 dBm; Input Connector: N Female

75 ohm impedance.

%Wbﬂe £ is measured reflection coafficient of test device. Accuracy includes effects of test port refiections and directivity.

From RF nput port 1o test port.

1-560A-OMM
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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 A,

series detectors, this diode is encased in a

field-replaceable module; in the 560-71
series detectors this diode is a discrete
component, and is also field-replaceable,

B, or R without need for adjustment.

Both

detector models are equipped with a special-

A listing of the 560-7 and 560-7!1 series

ly-designed zero-bias Schottky diode that

RF detector specifications is provided in

L

z

W12 oW B WM BN W RN

0.4

provides -50 dBm sensitivity. In the 560-7 Table 1-3.
Table 1-3. RF Detector Specifications
Model 560 - Input Connector Input Z Frequency
TAB0 GPC-7 5082 10 MHz to 18.5 GHz
TNBO Type N Maie 5082 10 MHz to 18,6 GHz
7850, Option 1 WSMA Male 5082 10 MHz to 18.5 GHz
7550, Option 2 WSMA Male, 5082 10 MHz 10 26.5 GHz
7850, Option 3 WSMA Male 5082 10 MHz to 34.0 GHz
TIN50 Type N Mate 8082 1.0 MHz t0 2.0 GHz
71N75 Type N Maie 7582 1.0 MHz to 2.0 GHz
Al Models
Maximum Input Power: 20 dBm {100 mW)
Cable Length: 122 cm {4 ft)
Dimensions: 76x29x22cm{3x1-1/8x7/8in.}
Weight: 170 grams {6 0z.)
560-7 Series 560-71 Series
FREQUENCY RESPONSE: . FREQUENCY RESPONSE:
$60-7550 590-7560 "z
OFYION 2 AND 3 OFTHON 3
‘™ +4
E 9 g
! i
g +1 ] 1 P
g 2 MAXIMUM VARIATION g
% :; M i g MAXIMUM VARIATION
é -3 k ; o 2 05
& a4t &

RETURN LOSS (d8)

FREQUENCY {GHz}

DETECTOR RETURN LOSS:

OPTION 2
AND 3
P

560753
§60-7550
GPTHON 3

TYPICAL

MiNMUM

8w 3172 4
FREQUENCY {CHa}

1

19.5

-G8

«t2
[

02

0.4 [3:3 o8 j24 12
FREQUENCY GHa

DETECTOR RETURN LOSS:

2

2748

43

RETURN LOSS o8

68

a4 1} 0.8 14 [ ¥4
FREQUENCY GHz
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1-5 ACCESSORIES

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

Table 1-4. 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 fr) 800109
15,2 m (50 £} BOG-110
30.5 m (100 ft) 800-111
61 m {200 ft) 800-112
GPIB CABLES:
DESCRIPTION:GPIB cables interconnect instruments
on GPi8.
CABLE LENGTH MODEL
1m 3.3 %) 21001
2m (B8 Ft) 2100-2
4m {13.2 f 2100-4
0.5 m (1.6 ) 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
ZANF 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 he used with the Model 560A Scalar Network Ana-
tyzer. The 10BX cable is used with Si detectors, and the
10BX-1 cable is used with GaAs detectors.

Cable Length — 122 ¢m {4 t.}

9-TO-25-PIN ADAPTER CABLE:

Provides interconnection between the BB0A and the
B600A series sweep generators. P/N BG0A-D-11358.
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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 ingtruments, 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 bug
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-gserial, bit-
parallel form. The remaining eight lines
are uged for communications timing (hand-
shake), control, and status information.
Data is trangmitted 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 ig not used. Data is transferred
by means of an interlocked handshake techw
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 gignal lineg, DIO 1 thru DIO 8,
One byte of information {eight bits) is
transferred over the bus at a time. DIO 1
represents the least-gignificant bit (LSB)
in the byte; DIC 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 ingtrument (network
analyzer).

1-6.2 Management Bus Description

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

1-8

ation of the bus systermn. Functional infor-
mation regarding the individual manage-
ment bug contrel lineg 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 ligten/
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 parallei-
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 wiil
get this line true to indicate that it re-
guires service,

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

information is transferred on the data lines
undercontrol of a technique called the three-
wire handshake. The three handshake bus
gignal 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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DEVICE A
&
Able to talk, listen, P
and control
e.g. CALCULATOR OR L i DataB
le.g COMPUTER) C ata Bus DATA INPUT/OUTPUT LINES
{8 signal lines)
DEVICEB
e i
Able to taltk and d
listen
Data Byte Transfer
(e.g. 560A SCALAR AR Control Bus )
HANDSHAKE L
NETWORK ANALYZER) M- (3 signal lines) nes
DEVICE C s l
Only able to listen
General interface
(e.g. SWEEP N Management Bus ' '
Management CONTROL Line
GENERATOR) ( R (5 signal fines) ag nes
DEVICED [ ¢ ll
Only able to talk ' ]
)
I D10 1 thru DIO B DATA INPUT/OUTPUT LINES
{e.g. TAPE READER) DAV - DATA VALID
NRFD* -~ NOT READY FOR DATA*
NDAC* — NOTDATA ACCEPTED*
IFC — INTERFACE CLEAR
ATN - ATTENTION
SRQ -  SERVICE REQUEST
REN — REMOTE ENABLE
EOI — END OR IDENTIFY

*INDICATES THAT NEGATION
1S REPRESENTED BY LOW
STATE ON THESE TWO LINES
ONLY,

Figure 1-4. Interface Connections and Bus Structure

1-560A-0OMM
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DAV

\‘ .

S
e

= e e e FALSE (O/HIGH)

rrrmaeasnin  —— TRUE {1/LOW)

NRFD @I e — TRUE {1/LOW)
j @ e —  FALSE (0/#1GH}
- - TRUE {1/LOW)}

NDAC

— = e FALSE (O/MIGH)

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.

c. NDAC (not data accepted). This line ig
gset 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

1-10

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 hyte of informa-
tion on the bus.

R¥ 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 560-7218A (0,
to 18,5 GHz), -7219B(0.01 to 28.5 GHz),
and -7219C {0.01 to 34.0 GHz). In both the
560-6 series SWR Autotesters and the
560-7! series RF detectors, the diodes

are discrete components. For the SWR
Autotesters, the diode part number is 10-8;
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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SECTION 11
INSTALLATION

21 INTRODUCTION

Thig 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.

22 INITIAL INSPECTION

Ingpect 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 1ist. 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 - selecling
the operating voltage, interconnecting the

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

2-3.1 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

1-560A-OMM

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.

NOTE

The PC board is tightly
gecured within the module
housing. I may be necessary
to use needle-nose pliersg or
a gimilar 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-
ingtall PC board into its glot. Press
firmly to geat the board.

4. Push FUSE PULL back to its normal
position and ingert a fuse of the prop-

er value (ag 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
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LINE VOLTAGE SELECTOR CARD

7]
ma

Figure 2-1. Line Voltage Selector Module

generator. Although the 560A was designed
to operate with the WILTRON 6600(A) Series
Programmable Sweep Generator, it is com-
patible with most other sweep generators.
The only requirement is that the sweep gen-
erator 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 560A and the WILTRON 6600{(A)
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,

9 to +15V, or -8V to 8V,

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 analcg 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 freguen-
cy band will be lost. Adjust the START and
STOP potentiometers as follows:
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The 560A interconnects with 6800A
sweep generators via a  8-to-2B-pin
adapter-cable, WILTAQON part number
560A-D-11358. This cable connecis be-
tween the 9-pin AUX YO connector on
the BBOA and the 28-pin AUX /O
connector on the 6600A,

INTERCONNECTION WITH 6600A
SWEEP GENERATORS:

i CAUTION
+0 £ THEHAULD F PN LN
REPLAGE WSS S50 o SMEWHE
YR D RATHRE

LRECTN SHOEX ATARD 1O WOt
REMETVE ]IS PAJK O CARINEY
LOVEAS RAHA STRWICF 10 DUALHER

Q.

Figure 2-2,

Interconnections between WILTRON 6600{A) Series

Programmable Sweep Generator and Model 560A
Scalar Network Analyzer

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

Turn on the 360A by depressing POWER
pushbutton switch. Power ON indicator
should light,

. Turn on Channel A by depressing

CHANNETL A ON pushbutton switch. The
Channel A OFFSET dB display and
either the dB or dBm indicator should
light. '

Insure Chammel B is off by observing
that the CHANNEL B ON pusghbutton
switch is not depressed and that none
of the Channel B indicators are lit.
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Place the 560A in real time display mode
by depressing REAL TIME pushbution
switch,

Locate horizontal trace by depressing
and holding the REF POS LOCATE
pushbutton switch. Position 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.
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2.

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

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.

GPIB SETUP AND INTER-
CONNECTION

2-4

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 Interface Connector

Interface between the Model 360A and other
devices on the GPIRB is via a 24-wire inter-
face cable, The interface cable is specially
congtructed with each end containing a
connector shell 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
gpecial request. Refer to Section VI for
parts-ordering information,

2-4

@\ @ 24 | 12 | CHASSIS GROUND
23 | 17 [ATN
%\ OPTION 3 22 | 10 SRQ
oo LOGIC GROUND 2119 liFe
E 3 HEEE 488 20 1 8 INDAC
GP1B o g i 19 7 |NRFD
CONNECTOR BBl v L [T Joav
‘Ez g REN [ 175 |EOi
[=g=] D108 [ 16 [ 4 |D104
p107 [ 1573 |p1o3
N D106 | 14| 2 |n102
D1os | 13| 1 D1
ADDRESS /\/
ADDRESS =2k TYPE 57 MICRORIBBON CONNECTOR
=3 (AMPHENGL PN §7-20240-2)
SWITCH 1m |9
ci: % gmr
Figure 2-3. Option 3 Panel {(Address Switch and GPIB Connector)
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2-4.2 Cable-Length Restrictions

The GPIB system can accommodate up to
fifteen 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
instruments is too long, the data and control
lines cannot be driven properly and the
system may fail to perform. Cable length
restrictions are as follows:

e No more than 15 instruments may be
installed on bus.

& Total accumulative cable length may
not exceed 2 times the number of
bus instruments in meters or 20
meters, whichever ig less.

2-4.3 Interconnecting the Model 560A

on the GPIB

The Model 5604 is interconnected with a

suitable sweep generator and GPIB system -

controller. Interconnection with other per-
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
generator, refer to paragraph 2-3.2.

b. Interconnection with Controller. To

connect the Model 560A with the GPIB
controller, connect a 1-, 2-, or 4- '
meter (as required) GPIB interconnect
cable between the Option 3 interface
connector on the 560A rear panel (Fig-
ure 2-3) and a like connector on the
controller (refer to controller instruc-
tion manual to locate this connector).

NOTE

Since the GPIB is of paral-
lel construction, the inter-
connect cable from the 560A
can also connect to the open
face on any other bus instru-
ment's interface connector
cable. i
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2-4.4 Addressing the Model 560A

Addressing the Model 560A to talk and listen
is accomplished from the rear panel. The
Option 3 panel (Figure 2-3), located on the
rear of the Model 560A, contains a veriical
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 2-4.5).

The five Option 3 address switches are
arranged from top to bottom in a binary
format, the least significant bit (1.SB)
located at the top. As shown in Figure 2-3,
there are two sets of numbers assigned to
switches within the ADDRESS gwitch row.

The numbers 1, 2, 4, 8, and 18, 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
hag been assigned, note the positions of
the switch rocker arms and add, in decimal
addition, the binary weights. The gum of
that addition is the talk/listen address that
the Model 560A responds to. For example,
agsume that the firgt, third, and fifth
switcheg, 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 2-4 shows the available decimal
address numbers, the ASCII character

agsigned to each number, and the binary
arrangement of 1's and 0's {o 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 5604 is
shipped from the factory with address
switches set to 6.
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(MSB) (LSB) (MSB) (LSB)

- Decimal ASCII Decimal ASCH
Address |Characterj 18 8 4 2 1 Address | Character{| 16 8 4 2 1
0 Space 0 0 9 0 ] 16 0 1 0 0 0 9
1 t ) 0 0 o 1 17 1 1 9 0 0 1
2 " il 0 ] 1 0 18 2 1 0 o 1 0
3 # i) 0 0 1 1 19 3 1 9 o 1 1
4 $ 0 0 1 0 0 20 4 1 0 1 0 i)
5 % 0 0 1 0 1 21 5 1 o 1 ] 1
6 & 0 0 1 1 0 22 8 1 0 1 1 0
7 ' 0 0 1 1 1 23 7 i | o 1 1 1
8 { o 1 ! 0 0 24 8 H 1 0 9 0
9 ) 0 1 o 0 1 25 9 i 1 0 0 H
10 * o 1 o |1 |o 26 1 1 fo |1 o
11 + ] 1 o 1 1 27 ; 1 1 0 1 1
12 , o 1 1 0 0 28 < 1 1 1 0 0
i3 . - 0 1 1 o 1 29 = 1 1 1 ) 1
14 . 0 1 1 1 0 30 > 1 1 1 1 0

15 / 0 1 1 | 1
Switch ON = 1
Switch OFF = 0
Figure 2-4. Available Address Codes and Corresponding

Addreas Switch Positions

2-4.5 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 controliers want both CR and L.F, and
other controllers do not care. For example,
the Commodore PET 2001 controller wants
CR only, the Hewleti-Packard §825A and 85
want both CR and LR (CR/LF), and the Tek-
tronix 4051 will accept either CR or CR/LF.

2-8

2-5 PREPARATION FOR STORAGE
AND/OR SHIPMENT

2-5.1 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 360A 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,
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follow the instructions below.

a.

Usge a Suitable Container, Obtain a cor-
rugated cardboard carton with a 275-

pound test strength and ingide dimengions

of no less than gix inches more than the
instrument dimensions; this allows for
cushioning.

Protect the Instrument. Surround the

instrument with polyethylene sheeting
to protect the finish.

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.

Seal the Container. Sezal the carton with

shipping tape or with an industrial
gtapler.

1-56 0A-OMM

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
CAUTI on’j
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.

o



Figure 3-la. Front Panel Controls, Connectors, and Indicators
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SECTION 11
CPERATION

3-1. iINTRODUCTION

Tnis zection provides nformalion o

nd rear pancl controd
and Option 3 P

information and & descsipsion and
mary of GPIB command codss,

3-2. CONTROLS AND CONNECTORS

3-21 Front Panel Controls and Connectors

Front panel controls and connectors are
indexed in Figures 3-1la and 3-1b., As
shown by front panel shading. confrols are
arranged in three functional groups. The
tap 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; conseguently, only the Chan-
nel A contreols are described,

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

@ HORIZ POSITION - adjusts horizontal
position of displayed trace (paragraph
3-4.3).

@ INTENSITY - controls intensity of
displayed trace.

@ FOCUS - controls focus of displayed
trace,

OFFSET dB - indicates offset in dB

from zero dB reference when REFER-
ENCE dB/dBm pushbutton switch is in dB
pogition. When REFERENCE dB/dBm is
in dBm position, OFFSET dB indicates
abgolute power indBm at point where trace
crosses reference line,

1-5360A-0OMM
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N

@ Bo- input connootor
)

riplis connector for referenoe

channel,

OFrsE’T - controls ~

of displayed o Used in conjunc-
tion with REFERENCE dB/dBm pushbution
switeh and OFFSET 4B display to provide
e#ither absolute powsr (dPm) or relative
power {di) messurements at point where
trace crosses reference line (refertopara=-
graph 3-3.3),

vriteal position

@RI.QFERENC‘T E AR/ 4™ - determines

which measurement units (dB or dBm)
will be used, When dB indicator is lif,
CFFSET dB display readout is in dB. When
dBm indicator is lit, OPFLFSET dB display
readout is in dBm. When dBm indicaior
flashes, OFF3ET dB display readout is
uncalibrated for absclute power measure-
ments. The 560A is uncalibrated for dBm
measurements when INPUT is in A-R {BE-R)
mode or when MEMORY is in SUBRTRACT,
AVG, or RECALIL mode,

@ ZERO dB SET - used during relative
power (dB) measurements (REFER-
ENCE dB/dBm pushbutton switch in d 13
position) to control the position of the 0 4
reference; control is inoperative in the
dBm mede (refer to paragraph 3-3.3).

dB PER DIVISION - group of push-
button switches which determine e
tical resolution of displayed signals. kuch
awitch has a value, as indicated. For val-
ues other than those indicated, e.g., 3, ©,
12, ete., depress two or more gwitches,
The sum of the depressed-switch values
eguals the dB per division resclution.
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Figure 3-1b.

Front Panel Controls, Connectors, and indicators

1-560A-ONMM



() SMOOTHING - three-positicn switch
(OFF, Ty, ALAKXY provides two levels
of filtering, creby improving the dispilaw

at low signal foveliz,

(1) NCAL - Vghts 10 indicate that the in-
put horizonigl ramp voltage is changing
faster than internal memory can process

and store dava,

@ REMOTH - lights to indicate that the
5608 is g under GPIE control.

ixerratl

@ HORIZ &°F

used to e

YRT and STOP - potentiometers
~malize the input horizontal
rage, START adjusts start
of sweep {left side of CRT) and 3TOP adjusts
end of sweep (right side of CRT), {(Refer to
paragraph 2-73, 4,)

K-¥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}.

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

REAL TIME - displays input data in real
{sweep generator fregquency sweep) time,

Also, provides real time data to rear panel

HORIZONTAL QUTPUT connector.

REFRESH - displays input data at a con-

gtant 14 ms rate, When both REFRESH
and X-Y PLOT pushhutton switches are de-
pressed, refresh data is held (not updated)
in memoery and read out at a 30 s rate. The
30 s sweep is applied fo the rear panel
HORIZONTAL OQUTPUT connector {refer to
paragraph 3-3.95),

@ TILT - tilts displayed marker pips
from -45° o +45°,

THRESHOLD - controls on/off and

1-360A-0MM

threshold level of input markers.

() PoweR

strument,

- applieg line power to in-

iocateg the refer-

@ Ber mos LOCATE -
nce tine uged for absolute (dBEM) or
neasurements, Thisg is
ich the display sxpands.
When depr . digplaved trace disappears
and reference appears as &
Reference line can e repogifioned by
justing the SET potentiometer.

STORE TRACY - stores digplaved

trace in internal memory. Red indi-
catecr remains lit until data is sfored,

the lins al

horizontal line.
acd-

R - displayvs reference channe!l on
Channel A,

A-R {Ratic Mode) - subtracts refer-
ence channel input from A chamnel
input; result is displayed on Channel A,

A - digplays Channel A.

CHANNEIL A ON - switches dc power o
Channel A circuits. When both this
switch and the CHANNEL B ON switch are
off {not depressed), the Mcdel 380A will

display Channel A,

@ RECALL - used to recall data siored
in memory.

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

@ SUBTRACT - subiracts 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 circuiis and be
displayed on Channel A.
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Figure 3-2. Rear Panel Controls and Connectors

3-2.2 Rear Panel Controls and Connectors

The Model 560A rear panel controls and (1) HORIZONTAL INPUT - provides input
connectors are described below, Refer to for horizeontal sweep ramp from swesp
Figure 3-2 for the location of each item, ganerator,
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@E“}‘ORIZONTQL SELECT - 3-position

switch, selects the proper sweep start
and stop range for three possible horizontal
sweep ramp nputs: O F10V. 0 to +1BV,
and -8V 1o +8V,

@IREE 438, [EC 825 INTERFACE (Option
3) - provides input/output connector for
GPLE interface {paragraph 2-4. 3},

ADDRESS {(Option 3) - six rocker switches,

Each of the top five switches determines
the 380A's GPIE 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 1/0 - 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 TTIL.-
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
CR'T position, the horizontal and verti-
cal signals are present at the HORIZONTAL
OUTPUT and VERTICAL OQUTPUT jacks
while pesitive-TTL blanking pulses are pres-
ent during reirace, In the RCDR position,
the horizontal and vertical signals are dis-
connectied from thelir output jacks, and the
normaliy-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
getting of the OUTPUT MODE switch

@Z AXIS SELECT - 2-position switch,

Selects (1) internally generated signs
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 preduce 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 580A as described above
for the EXT position,

(W) 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 oscillescope
or X-Y plotter,

LOW I.EVEL CAL - 2-position switch. In
NORM pesition, 560A processes input sig-
nals that fall within the specified range of the
560A, This setting is for normal ingtrument
operation, In the EXT position, 360A proc-
esges extremely low-level signals. For
these low levels, the RF output of the sweep-

er must be off (<60 dBm) during retrace.

@INPUT - 2-positicn 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 Channe! B dig-
play controls are properly set, a second
display of the A input will appear.



3-2.3 Bide Pane! Controls

The Model 5604 right side panel controls
are described Refer to Figure 3-3
cnoh e,

@ LOW LEVEL TRIM, CH A - Opti-
mizes Channel A for measurements
below =45 dBm.

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
smoocthing., The following paragraphs con-
tain both a detalled description and instruc-
tions on how to use each control,

3-34 input Controls

Input controls allow seleciion of the manner
in which the RF measurement inputs are con-
nected to the display and memory circuts.
There are three input channels and two dig-
piay channels available, Input contrels 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 ONL.Y
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 logss measurements, or the ocut-
put of the RF Detector tc A or B Chan-
nel for transmission loss/gain or abso-
lyte 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 detfec-
tor to R Channel logarithmic amplifier

£60A NETWORK
HEGRIZONTAL ANALYZER

SEG SYNC-L AXIS

MARKERS N
REFLECTED
SIGHAL

GEOG SWEEP GENERATOR

]
i
i
3

TRANSMISSIGN
SIGNAL

5

I { B

5 00
>

&
8

L] o

TR0 {6

SEO-GIAN A SWR
O JAUTOYESTER

oy
' CALIBRATION
| OPENSHORT

o jCA CIBRATION

S50 TR
QETECTOR

Figure 3-3. Side Panel Controis

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 frace, A
typical fest setup using a power splitier
is shown in Figure 3-3. In an eguipment
setup of this tvpe, the R Channel is
available 0 monitor the incident signal
for return loss measurenents 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
pushbufions subtract the output of the R
Channel logarithmic amplifier from the
output of the A or B Chanmnel 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 inpuis. These ratio in-
puts have several applications. In trans-
misgion measurements, they can be used
to improve source match and eliminate the
effects of sweep generator power drift,
meagure very smatl insertion loss signals
more accurately, and track between two
components, i.e.,, measgure 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

560A NEYWORK
HORIZONTAL AN?“}?F

SEQ SYNC-Z AXIS
MARKERS

B80C SWETP GENERATOR

A

RF DETECTOR

SWR AUTOTESTER

DEVICE
UNDER
TEST

Figure 3-5. Typical Equipment Setup
for Using R Channel
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power where long transmisgion lines are
used (e. g, , measurerment of aircradt
systems where test equiprnent is outside
the aircraft and svstem is inside the air-
crafty or {2) to eliminate the need for re-
czlibration when source power ig 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: {l1) storage of input data
(STORE TRACE), (2) subtraction of stered
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 thege controls
are described below.

a. Using Memory To Store and Subiract
Transmission System Residuals.
A primary use of memory is io store
microwave transmission measurement
system regiduals., Thesge residuals,
caused by inherent frequency response
variations within the measurement sys-
tem, are later subiracted from meas-
ured data. 'fThe process of storing re-
giduals and making them avalilable for
later subtraction from input data is
known ag display normalization, An
equipment setup for transmission logss/
gain and return loss measurements is
shown in Figure 3-6. A procedure for
normalizing the 560A display is presenied
in Table 3-1. This procedure, with iis
notes and waveform photographs, is
designed to provide a demonstration of
how the memory controls are used
during actual measurement anplications.
The interaction between digplayand 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

3-7



return e
reflection
Sutotester fowd in

e1ther an apen

Error, =k i
averaging is used This te*@’m a
bazed on ihe fact that the reflection from
an open is 180 degrees out of phase from
the reflection from g 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 dewvice under

the odd of

nigue is

memory,

procedure, lixe the one uszed for disg
normalization, s designe:d to provide

a demonstration of how the memory
controls are uged during actual measure-
ment applications. "ne interzetion bhe-
tween display and memory that occcurs
during the Return Loss Calibration Pro-
cedure is summarized in Figure 3-9.

580A NETWORK
ANALYZER

HORIZONTAL
SEQ SYNC-Z AXIS
MARKERS
86800 SWEEP GENERATOR
= . -
z
slgs 2| BEE=|2 88
e o | Lub 5 ==
SiGg.Em 2O E & o0
RF
QUTPUT

RE DETECTCR

TEST PORT

Gl

o
Tomd

SWR
AUTOTESTER

Figure 3-8. Equipment Setup for Storing Transmission
System Besiduals
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Tatle 3-1. BDisplay

Normalization Procedure

1 e N o~ B T o .
Loometun eguipment and perform

fritis

~witch positiconing:

sweepn Conerator

VIDEO
: TAMPLITUDE:
| TRIGCHR: AUTO
l SWERP TiME: 50 ms
FREQUENCY RANGE:
EETRACI RF: OFF
¥1: Lower frequency of interest
F2: Higher freqguency of interest
LEVELING: INTERNAL
POWER: ON
REF: ON
LEVEL: Maximum leveled power
(If UNLEVELED light begins flashing,
reduce power until flashing stops.)
SLOPE: OFF

Fully CCW

FP1TOF2

Detector to test port of
SWER Autotester,

3. Depress Channel B REF
POS LOCATE pushbut-
ton switch and adjust
SET screwdriver poten-
tiometer to position ref-
erence line as shown.,

4. Release REF POS LO-
CATE pushbutton switch,

N/A

Network Ansivzer

Not depressed

Not depressed

CHANNEIL B ON: Depressed
INPUT: B
MEMORY: OFF

4B PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
(dB indicator 1it)

OFEFSET ZERO: Not depressed
THRESHOLD: OFF {(fully CCW)
TILT: Center of range _
DISPLAY MODE: BEFRESH
SMOOTHING: OFF
POWER: ON

Step Procedure Display Notesg
2. Connect Channel B RF N/A Normalization should include any

adapters that will be used in the
measurement, i.e., any compo-
nent that will appear befween the
output of the sweeper and the in-
put to the DUT must be included
in the normalization process,

The SET potentiometer is anal-
ogous to Vertical Position con-
trol on oscillogcope: consequent-
ly, initial positioning ig arbi-
trary. Center-screen is used
for convenience.

Reference line disappears and
Channel B signal returns.

1-560A-0OMM
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PO

i
£,

LT

[

i

i

:

;

!

i

]

!

[m}
) a
0
.

19,

control to position
on REE POR LOCATE
reference line.

Decrease dB2 PER DIVI-
SION setting until dis-

1s screen, (If
ndinst
SLOPE for 2 level
trace, )

- Depress Channel B

STORE TRACE push-
hutton swiich,

Depress Channel B
SUBTRACT push-~

hutton gwitch.

Remove RF Detector
from test port of SWR
Autotegter.

N/A

0y
Lo

To allow for full resolution, the
5604 has a 0% display overra
capabilify; consequently, signe
can deflect & maximunm of ¢
sions from the reference line,

Sweep generator wavelorm, as
modified by svstem residuals,
is stored in Channel B mem-

ory.

The straight-line trace iz the
normalized display. .
play ocours because the siore
signal. which is the same as i
the inpul signal, is subiracted [
from input signal; consequently, :
the difference is rzero.

dis~ :

N/A

3-10
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MEMORY

QFE
SUBTRACT
G DISPLAY
)
RECALL
STORE
TRACE
AVERAGE
INPUT it Cipcr P MEMORY
SUBTRACT
1 CcircuiT
SEQUENCE Té:SOTNF’,“OE:; 502 EER POSITION OF DISPLAYED STORED IN
ON CRT MEMORY
OF EVENTS S TOTESTER MEMORY CONTROLS
TRANSMISSION
i RF DETECTOR OFF AESTOLALS UNDEFINED
. R DETECTOR OFF STORE TRANSMISSION TRANSMISSION
TRACE RESIDUALS RESIDUALS
3 RF DETECTOR OFF TRANSMISSION THANSMISSION
RESIDUALS RESIDUALS
TRANSMISSION _ TRANSMISSION
- TRANSMISSION
4 RF DETECTOR SUBTRACT RESIDUALS RESIDUALS RESIDUALS
(STRAIGHT LINE]
_ TRANSMISSION TRANSMISSION
8 ouT SUBTRACT DUT = EsiDuALs 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 connscted to the test port of an SWR Autotester {Figure 3-8} and the MEMORY switch in the
OFF position {as shown'in the block diagrami, transmission residuais are applied oniy to the display. This is shown
by Event t.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 QFF to SUBTRACT. The transmission residuals ai-
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 resuits 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 dispiay. Note: REF POS LOCATE reference line and dB PER DIVISION switch-
bank settings can be altered without affecting calibration. ‘

Figure 3-7. Summary of Memory and Display Interaction That Cccurred
during the Display Normalization Procedure

1-560A-0OMM




S5680A NETWORK
HORIZONTAL ANALYZER

AR A

RF DETECTOR

TEST PORT i

SWR
AUTOTESTER

Figure 3-8. Equipment Setup for Return Logsg Measurement
Systern Calibration

Table 3-2. Return Loss Measurement Calibration Procedure

1. 8et up equipment and perform
initial switch positioning. _ Network Analyzer

CHANNEL A: ON

: INPUT: A

Sweep Generator MEMORY: OFF
dB PER DIVISION: 10

MARKERS: VIDEO REFERENCE dB/dBm: Not depressed
MARKER AMPILITUDE: Fully CCW {dB indicator 1it)
TRIGGER: AUTO OFFSET ZERO: Not depressed
SWEEP TIME: 50 ms
FREQUENCY RANGE: F1 TO F2 CHANNEL B: OFF
RETRACE RF: OFF INPUT: B
Fl: lLower freguency of interest MEMORY: OFF
F2: Higher frequency of interest dB PER DIVISION: 10
LEVELING: INTERNAL REFERENCE dB/dBm: Not depressed
POWER: ON OFFsET ZERO: Not depressed
RF: ON THRESHOLD: OFF (fully CCW)
LEVEIL: Maximum leveled power TILT: Center of range

{(If UNLEVELED light begins flashing, DISPLAY MODE: REFRESH

reduce power until flashing stops.) SMOOTHING: OFF
SLOPE: OFF POWER: ON

3-12 1-560A-ONMM




Table -2, Heturn Loss Meagurement Calibration Procedure (Continued)

port of SWH Aufotester

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

4, Releage REF POS LO-

5. Adjust OFFSET control
for a 00.0 OFFSET 4B
digplay.

6. Adjust ZERO dB SET
control to position trace
on REF PGS [.LOCATE
reference line,

7. Decrease dB PER DIVI-
SION setting until digplay
fillg screen. Readjust
OFFSET control, if
necegsary, io keep dig-
play on screen.

3. Depregg Channel A
STORE TRACE push-
button switch.

CATE pushbutton switch.

Display

N/ A

N/A

Notes

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

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

N/A

This gets the QFFSET control
to itg 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 maximurm 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.

1-560A-0ONMM
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Table 3-2. Return Loss Measurement Calibration Procedure (Continued)

Step

9.

140.

il.

12.

13.

Procedurs

Reraove oper; connect
short in its place,

Depregs Channel A
AVG pushbutton switch.

Depress Channel A
STORE TRACE push~
button switch once and
wait for light {o extin-
guish,

Depregs Channel A
SUBTRACT pushbutton
switch.

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

Digplay
[ S——

N/A

Notes

Except for phase reversal, this
signal is =similartothe reflected
signal {rom the open.

The average of the open/short
reflections is displayed.

Digplay is showing the resuit
of the open/short average being
averaged with the reflections
from the short. The average
of the open/short reflections
ig in memory. It is important
that STORE TRACE he
depressed only once. I de~
pressed a second time, the
data on the display will be
stored in memory. This will
result in erroneous refurn loss
megsurements,

Digplay is showing the result
of the open/short average
having been subtracted from
the short.

N/A

1-560A-0OMM




INPUT >‘—-~—--§——!b<

H

£
{
i
!

: ‘ CONNEGTED ¥ . ) . ]
seauence | SONNECTED O 2ONITION OF DISELAYED STCRED N |
OF EVENTS | T A MEMORY CONTROLS oneaT MEMGRY

5 sl ES Tk
i CREN arE OPEN . UNDEFINED
i
aFE / ]
) CFEN . STORL b OPEN GPEN
TRAGE
3 SHORY GFF FHGRT QPEN
4 SHOAT AVG
AMG
5 SHCST STGRE
. TRACE
5 SHORT AVG : .-“.?i?.ﬁ.lg&ﬂﬁ
7 SHORT SURTRACT SHOBT .- i’i%..‘v_z.'.il?’ﬁﬁ SHORT - OPEH
DEVICE SHORT - N SHORT * OFEN
g UNDER SUBTRACT BUT - l;@ﬁ:,?,,,ﬁJPEN 3HE Lok
TEST ‘

begend: AVE = lnput + Memory  SURTRACT = fnpur — Memory  DUT = Devies Under Test 1";} = Charges Ta
z

During the Return Loss Calibration Procedure (Table 3.2} the interaction between the display of data on the CRT and
the storage of deta in memory is summarized in the tabulation of events shown abova.

OFF oposition {as shown in the block diagram), the reflection from the gpen is displayed on the CRT. This .3
in Evert 1. When the momentary STORE TRACE switch is activated, Event 2, the r=lection from 7he open i
stored in memory. When the open is repiaced by ashortin Event 3, the reflection trom the short is displayed ¢
ever, the reflaction from the open is still stored in memory. When the MEMORY switch is changec from CFF 1o
AV G in Event 4, the reflection from the short is averaged with the reflection from the open, and the result displeyec
on the CRT. In Fvernt 5, STORE TRACE is activated again. The dispiay changes as shown. The average of th
and short changes to the average of the short plus the average of the open and short When STORE TRACE i5 ra!
in Evant B, the average of the short plus the average of the open and shart is still nn the display; howsaver, the sversge
of the open and short is still in memory. When the MEMORY switch is changed from AVG to SUBTRACT n Eyens
7, tha average of the open and short, stored in memory, is subtractad 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 shortis subtracted from the DUT, leaving the true DUT return foss signal tor disnlay, Note:
REF POS LOCATE reference ling and dB PER DIVISION switch-bank settings can be altered without affacting cali-
bration.

Figure 3-%. Summary of Memory and Display Interaction That QOcecurred

During the Return Loss Meagurement Procedure, Table 3-3.

1-550A~-0OMM
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Vertical Scale Factor Controls OFFSET ZERO pushhy:
OFFSET and 7

U amem avnee. 4
DSEl SYNC.Z AXIS

|| MARKERS

|

Figure 3-10. Cqguipment Setup for Meaguring Power Output
of Sweep Generator RF Plug-In

Table 3~-3. Power Measurement Procedure

1. Set up equipment and perform Network Analyzer
initial switch positioning:

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

Sweep Generator

MARKERS: VIDEO

MARKER AMPLITUDE: Fully CCW
TRIGGER: AUTO

SWEEP TIME: 50 ms

FREQUENCY RANGE: F1TO F2
RETRACE RF: OFF

Fl: Lower frequency of interest

F2: Higher freguency of interest

CHANNEL B: ON
INPUT: B
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
{dB indicator 1if)

LEVELING: INTERNAL OFFSET ZERO: Not depressed
POWER: ON OFFSET dB: €0.00
RE: ON THRESHOLD: OFF (fully CCW)
LEVEL: Maximum leveled power TILT: Center of range
(If UNLEVELED light begins flashing, DISPLAY MODZ: REFRESH
reduce power until flashing stops.) SMOOTHING: OFF
SLOPH: OFF POWER: ON

3~16 1-5960A-0MM




Tahle 3-2, Power Measurement Procedure (Continued)

Step Procedure
2, Depress Channel B

REFERENCE dB/dBm
pushbutton switch.

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

4, Releagse REF POS
LOCATE pushbutton
switch.

5. Adiust 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.

6. Depregs dB PER DIVI-
SION pushbutton switch
labeled . 5.

10 dB/dw

10 dB/div

10 dB/div

5 dB/div

—

Notes

This selects 4ABm zg the
reference for future
measuremesnts.

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

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.

The OFFSET 4B display indi-
cates the input signal's abso-
lute power level in dBm.

Trace expandsg about the refer-
ence line.

1-560A~-OMM




Takle 3-3.

Power Measurement Procedure {Continued)

10.

1%,

Push and turn ZERO
dB SET control to
position trace near
center gcreen.

Depregg and hold
REF POS LOCATE
pushbutton switch
and adjust SET po-
tentiometer to posi~
tion reference line
on center graticule
line.

Release REF POS
L.OCATE pushbutton
gwitch.

Depress OFFSET
ZERO pushbutton
switch.

B dB/div

F1

10 dB/div

Display

NSA

Frequency

F2

F1

.5 dB/div

Fraquency

Fi

Frequency

N/A

F2

Trace may be off-gscreen

it is digplaced from the REF
POS LOCATE reference line
by the ZERO 4B SET control.

(To find trace more easily, re-
duce dB PER DIVISION rego-
tution to 10. After posifioning
trace, return tc . 5.} This
step and the two that follow
demonstrate the relationship
between thig control and the
REF POS LOCATE reference
line.

Trace ig replaced by reference
line.

Trace reappears near top of
screen. This shows that the
reference line for dB meas-
urements is offget from the
reference line for dBm meas-
urements by the positioning
of the ZERO dB SET conirol,

OFFSET dR display indicates
£00.0.

3-18

1-560A-OMM




Table 2-3. Power Megsurement Procedure (Continued)

12, Fush

abi s

anc turn AR RO
T ooonirol o
position low-requency
end of trzce on refer-
ence line,

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 d% div

F1

5 dB/div

5 dB/fdiv

£1

F1

Digplav
s asnoss ot

Freguency

N/A

Freguency

Frequency

F2

FZ

Notes

did using the QFF
play.  In this techni
db SET g uged to eata
0G.0 dB reference at any de
sired point on the trace.

Arter setablishing this point,
OFFSET is used to measure o
any other point on the wave-
form; the measurement value
ig indicated on the OFFSET dB
digplay.

Trace digappears from screen.

{As noted in Step 8, it will be
easier to find trace if dB PER
DIVISION regolution ig tem=-
porarily reduced to 10.} Thig
adjustment of the OFFSET con-
trol establishes a 0 dB refer-
ence at the low-frequency end
of the frace. :

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 freguency
band. Typically, this value ig
less than 1.0 dB.
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3.34 Marker Controls

“ice

inthe OF F-THRESHOILLD cont
[ P irom the QFTF {detent) position. In
2 of either sweep generator, mavkers
1 in amplitude.  The THRESHOLD
when used., determines only the
voltage at which internal marker

control,
threshold
circuitry responds fo external marker in-

puts. The front panel TILT control pro-
vides up to plus or minus (=) 45 degrees
of +ilt for displayed markers, This tilting
of markers iz very helpful in identifying
markers where the displaved signal has

steep skirts, e.g. measurements of an
electronic filter {Figure 3-11). Addition-
ally, when the 6600(A) Series sweeper with
its three different tvpes of markers is used,
the 360A response is different for each
marker-type, This response is described
below.

a. INTENSITY Markers, The 360A 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
23 a VIDEQ pulse; they respond to both
THRESHOLD and TILT controls.

VARIAEL
HARKER

mRYERS

Pandpass Filter Meagure-
ment Showing Marker Tilting

Figure 5-11%.

ol ois

TR R A

: CAUTION

\
PP N e e s

Marker data could he altered, or
destroyed, if the storage memaory
iz uged to store a signal contamming
marker Information., Since the RF
marker pips modulate the signal,
they are stored along with the sig-
nal; consequently, when the stored
gsignal is recalled and e¢ither aver-
aged with (MEMORY AVG de-
pregsed) or gubiracted from
{MEMORY SUBTRACT depressed
the input markers, the stered
markers are alsec averaged with
or subtracted from the input
markers.

3-3.5 Display Mode Controis

Display mode controls provide for five dis-
play modes: REAL TIME, REFRESH, RE-
FRESH HOLD, X-Y PLOT-REFRESH, and
X-¥ PLOT-REAL TIME, These modes are
described below.

a. REAL TIMFE Meode, In this mode, the
horizontal sweep ramp [rom the sweep
generator provides drive for the CR'T
wWeaxis display; the input data {rom the
logarithmic amplifier provides drive
for the Y-axis displav, The horizonial
display time is determined by the sweep
generator sweep time control — S5W HEF
TIME on the WILTRON 6600(A) Ssries or
TIME-SECONDS on the HP 56260,

b, REFRESH Mode, In this mode, an in-
ternally generated 14 ms sweep ramp
provzdes drive for the CRT X-axis dig-
play. An internal memory, known as
refresh memory, provideg drive for the

1-380A-0OMN



o]

hcapa-

In this mode,
i Drovi

des drive

play; reflresh
for t;’le Y~axis
HOIL the dig-

is be mg read o 1* =:h.e refresh
reraory and applied to the display at a
l4-ms rate; however, the refresh mem-
ory g prevented from heving new data
written info it, therebyv allowing only
previcusly-stored data to be made avail-
able for display. The indicator associ-
ated with the REFRESH HOLD switch
remains it while this mode is activated.
This mode 15 useful when the display is
to be photographed.

¥-¥Y PLOT-REFRESH Mode, In this
mode, M-axis and Y-axis voliages come
from the reivesh clreuitry, The 14 ms

refresh ramp is slowed fo 30 5 and
apnlied to the HORIZONTAL OUTPUT
connector; the stored data in the refresh
memery is apphed to the VERTICAL
OUTPUT connecter. As described for
REFRESH HOLD, above, new data is
prevented from being written into the
refresh memory during this mode. This
mode 15 entered info when the X-Y PLOT
pusnbutton switch is depressed while the

REFRESH pushbutten switch is depressed.

Approximaiely one second after the 30 g
sweep beging, the pen-1ift relay causes
the -V plotier's pen to drop, A delay
of 500 ms prevents an erroneocus line
from bheing traced on the X-% plotter's
paper. In dual channel operation (both
CHANNEL ON pushbutton switches
depressed), the channels are plotted se-
gquentially: first Channel A then Channel
B, A one-second delay is provided be -

-560A-0ORMM

tween thege

W e e
or dual ¢ e
v e b -y
CrE -
= ;
)

uniil the plet 1z oo
char: af:
11t untii both Mob Lre com
the indicstor zoes oul, the
sweep returns to the digsplay,
dure for setting the X .
on the racorder in prepa
an X-Y pict is provided in 7 : ‘
equipment setup is shown in Ficure 7-1

-Y PLOT-REAL TINML Lode, This
made is entered when the X-Y PLOT
pashbutton switch is depressed wh

in the REAL TIMEI display mode,
Approximately 300 ms after the sweep
generater begins & new horizontzl for-
ward sweep, the pen-lilf relay causes
the X-Y plotter's pen to drop. This de-
lay prevents an erronecus line from
being traced on the M-V plotter’s
The delay allows the _\.‘\ﬁ plotter time
in which to move the pen from its rest
postition to the position where the plot
actually begins, [n dual channel opera-
tion (beth CHANNEL ON pushbuttons

depressed), the channels are plotied
sequentially: first Channel A then Chan-

nel B, A delay is provided between these
two plots. For single channel operation,
the indicator asscciated with the X-Y
PLOT switch remains it until the plot is
completed; for dual channel opersation, the
indicator remains 1it until both plots are
completed, The intended sweep genera-
tor mode when using the X-Y plot mods is
triggered sweep, With a triggered sween,
the X-Y plot circuitry iz armed when the
mode is entered, but the swee p r‘oe:: not
begin until the sweep genera
gwitch is activated,

3-3.86 Smoothing Control

Smocthing control provides two levels of
fltering to improve signal response at low

signal levels.

This control is a three-posi-
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N, VAL,
SMOOTHING =witel 12 7
fre MIN ndicator, ok
ing is aotivated Wil

Wheoen

above =30

1o SAMOOT H-
ING switeh is depres: ight the DIAT
indicator, the sccond level of filtering 1s
gelected. With SMOQTHING- MAXN selected,
input signals below -30 dBm receive [il-

Cove Tl

Hoare not filiered

i EMVIOOCTHING- AT or
the zweep time of the SWEED ¢

should be reduced to engure faithful repro-
duction of input gsignals,

= ATA N s selected,

nerator,

HORIZONTAL

S60A NETWORK

ANALYZER
T HORIZ QUT

SEQ SYNC-Z AXIS

VERT QUT

MARKERS

¥

gl

PEN LIFT

!

H
P

-EE |
[

8600 SWEEP GENERATOR

o-0:

o 040 1o
ngan

°gBg0
Q
O TFT

* Horizontal cutput signal:
0 to 10V ramp.

Vertical cutput signai:
8.0V maximum at 1V/
division of CRT deflection.

XY
RECORDER

Figure 3-12. Eguipment
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Table 3-4.

X-%¥ Recorder Setup Procedure

i, fetvup equicoment and perform
initiai switoh positioning:

Sweep Generator

MARKERS: VIDEO

MARKER AMPLITUDE:

TRIGGER: AUTC

SWEEP TIME: 50 ms

FREQUENCY RANGE:

RETRACE RF: CFF

Fl: Lower freguency of interest

F2: Higher frequency of interest

LEVELING: INTERNAL

POWER: ON

RF: ON

LEVEL: Maximum leveled power
{(UNLEVELED light may be on;
disregard it.)

SLOPE: N/A

Fully CCW

F1TOF2

Motwork Anoly

CHANNET 4. ON

[NPLT: A

MITVORY: OFF

dBE PFER DIVISION: 10

REFERENCT di3/dBm:
(dBm indicator 1it)

OFFSET Z2R0O: Not depreased

OFFSET dB: 06.0

Depresgsed

CHANNEL B:
[NPUT: B
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dRm: Depressed
OFFSET ZERO: Noi depressed

THRESHEOLD: OFF (fully CCW)

TILT: Center of range

DISPLAY MODE: REAL TIME

SMOOTHING: OFF

OUTPUT MODE (rear panel):

POWER: ON

OFF

RCDR

Step Procedure

Resgults

2 On 5604, lightly depress A-R or R pushbutton

Trace ig present on CRT.

switch so that all three INPUT switches are
released {not depressed).

On 560A, adjust Channel A SET screwdriver
potentiometer to center trace on CRT.

4 On HE0A,

check that MORIZ START and 3TOP

Trace is centered,

Refer to paragraph 2-3.3.

refer to paragraph 2-3. 3.

5 On 6600(A}, press MANUAL SWEEP bution.

screwdriver potentiometers are properly adjusted;

Bean dot appears on
360A CRT,

8 On 560A, position rear panel QUTPUT MODE N/A

switch to CRT.

7 On 6800(A}, rotate MANUAL SWEEP control

fully counterclockwise,

8 On recorder, adjust horizontal (X) Offset (or
Pogition) control to position pen over left edge
of plot graph. Press down on pen and make con-

tact with paper.

Beam dot on 5680A CRT
moves tc left graticule
edge,

Ink dot guperimposed on
left edge of plot graph.

1-360A-0OMM
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Table 3-4.

x-Y Recorder Setup Procedure {Continued

Procedure

Results

9

10

12

COm B600{A), rotate MANTUAL SWEEP control

tully 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-
tz] Gain {(or Sensitivity} control.

NOTE

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

On 6600(4), rotate MANUAL SWEEP control
until beam dot is centered on 580A display.

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

{i. 2., top of graph if return logs being plotted
or bottom of graph if trangmisgion gain being
plotted). Press down on pen and make contact
with paper,

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

If reference line on recorder ig 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, azbove, adjust recorder vertical

Gain {or Sensitivity) control.

NOTE

If Gain {or Sengitivity) control is ad-
justed, i1 may be neceggary to recheck
adjustment of Cffset (or Pogition control.

Beazm dot on SE0A CRT

- moves from left fo right

graticule edge,

Ink dot guperimposed on
right edge of plot graph.

Beam dot centered on
560A CRT.

Ink dot positicned on refer-
ence line of plot graph,

Recorder pen should
deflect 1 divigion for
each i0 dBm of OFFSET
control movement.

Recorder pen should
defiect 1 division for
each 10 dBm of CFF-
SET control movement.

N/A

[\

Sy
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Table 3-4, X-Y Recorder Setup Procedure {(Tontinued

Step Procedure Results
16 On 3604, position rear panel OUTPUT MODLE N/A
switeh to RCDR.
17 On 650000, press AUTO button, N/A
8 On 53604, depress desired Channel A INPUT N/A

switeh (A, A-R, R).

END OF PROCEDURE.

3.4, OPERATIONAL CHECKOUT

Operational checkout of the Model 53680A
Scalar Network Analvzer consists of evalu-
ating the cperation 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 veltages and a microwave test gig-
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 580A for proper line voltage, intercon-
necting the 5604 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 voitage per
paragraph 2-3.1,

b, Interconnect Sweep Generaifor. Inter-
connect the 560A sweep generator per
paragraph 23,2,

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

3

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

1-560A-OMM

panel controls as follows:
Front Panel

CHANNEIL A
CLHANNEL A ON: Not depressed
INFPUT: R
MEMORY: OFF
dB PER DIVISION: 10

REFERENCE dB/dBm: Not depresse

OFFSET ZERC: Not depressed

d

SET (screwdriver pot): Center of range

CHANNEL B :
CHANNEL B ON: Not depressed
INPUT: R
MEMORY: OFF
dB PER DIVISION: 10

REFERENCE dB/dBm: Yot depressed

OFIFSET ZERO: Not depressed

SET (screwdriver pot.): Center of range

THRESHCLD: OFF {fully CCW until
control clicks)

TILT: Center of range

DISPLAY MODE: REAL TIME

POWER: Not depressed

Rear Panel

LOW LEVEL CAL: NORM
OuUTIruUT MODE: CRT

3-4.2 Operational Checkout and Trouble-
shooting Procedure

Operational checkout and troubleshooting
instructions are presented in Table 3-5,

32
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Feont Panel Controls sand Potentiometers

Sty

Procoedure

Neormal
Tndicatic

CHANNEL A
ON

REFERENCE
dB/dBm

OFFSET

Dipross,

NOTE

With both channel
O switches off
{not depressed),
360A defaults to
Channel A opera-~
tion.

Channel A C

b. SMOOTHING OFF
indicator lights.

c. Channel A dB
indicator lights.

d, Channel A QFF-
SET dB display
lights.

heckout

Depress.

Depress.

Rotate throughout
range, then set
control to -30.0

No change from
Step 1.

dB indicator goesg
out and dBm indica~
tor lights,

a. OFFSET Jdi3 dis-
play varies
»£65.0 dB.

k. Horizontal trace
is on the display.

b, If MAX or VN
indicators light,
AZ PCH Power-
On Reset (PON)
circuit is faulty.
Refer to para-
graphs 7-7.13
and 7-7.33,

c. Al PCHB faultyv;
refer to para-
graph 7-7. 1.

d. A1 PCB faulty:
refer to vara-

graph 7-7.1.

N/A

Al PCE faulty. Refer
to paragraph 7-7. 1.

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

b. Refer to Figure
T3,

1-560A-OMM
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Table 3-5,

Operational Checkout and Troubleshooting Using Front
Panel Controls anc

Sten Control Procedure Lo
i ndication
5 OFFSET Deprezs, CEFFSET 4B indi- i
2RO cates +00.0; trace 2fe
deflects dovwnward T-7.1
niear bottom of CRT
or off-zcereen,
6 OFFSET Depress, QFFSET dB display | A1 PCTD faulty;
ZERG indicates -30.0 and | refer to paragraph
trace returnsg to near) 7-7.1.
center of CRT.
7 OFFSET Rotate counterclock~ | CFFSET dB indi- Al PCB faulty,
wige (CCW) to obtain| cates +006.0; trace refer to paragraph
00,0 readout on deflects downward 7-7.1.
OFFSET dBdisplay. | near Lottom of CRT
or off-screen.
8 REY POS Depreas and hold. Trace appears on or | Refer to Figure 7-4
LLOCATE near center of CRT. |
a- 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 g centered N/A
tiometer is centered on on display.
display.
11 REF POS - Release. Trace deflects down- N/A
LLOCATE 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 indigates
~30.0.
13 HORIZ START| Check that poten- N/A N/A

‘justment as follows:

tiometer is properly
adiusted so that in-

put horizontal sweep
ramp staris at Ovoelts
(paragraph 2-3.3).
Determine proper ad-

1-380A-0OMM




Tanle 3-5. Operational Checkout and Troubleshooting Us

nel Contrels and Potentiometers (Continues

Cornr o] Procedurs L ai
ndication
{Conthh . N/A i
CW rotation.
h, Rotate 2TART po-1Trace movement to
tentiometer CCW lthe left stops on or
until trace-énd within 1 minor divi- |b.
stops me i2ft Igion from left edge
and dot to {of graticule. fails to extenc é
intensgify; stop to graticule lest |
CCW rotation. edge. adjust CRT
mainframe HORIZ
POSITION poten-
tiometer. refer
to paragraph
3-4. 3,
HORLZ STOFP | Check that poten~ Trace movement t¢ | Refer fo Figure 7-7,
tiometler 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
adiustment is deter-
‘mined by chserving
CRT and rofating
STOP potenticmeter
CW until trace move-
ment to the right
stops and trace-end
dot begins to infen-
sify.
None Check that trace is Trace is level, Adiugt CRT main-
level. frame TRACL RO~
TATE potentiometer,
Refer to paragranh
3-4.3 for adjust-
ment procedure.
Nene Connect 560- 7 series Trace deflects ap- RF detector, detec-
RF Detector between |proximately 3 divi- itor connector, or
front panel R connec-lsions upward from 560A input connec-
tor and RiF OUTPUT jcenterline. tor faulty,
on sweep generator.

1-380A-0OMAT



Table 3-5. Operational Checkout and Treoublesheoting U Front
Panel Controls and Potentiometers (Continued
T { = -1 E.’Jr‘r“‘ ~ E:(l e N""'r ma }' ‘vf :Ti(i EC:X i E("ﬂ
e s FEpeRHRee Indication Abnormal
17 OFFSET Raotate control CCW [ Trace centered on N/A
to center frace on dizgplay.
display.
18 SLOPE {on Adjust control for a |Level trace centered {Sweep gensrator
SWEED level trace, on display. fzulty.
generator
19 INPUT A-R Depress, a. Trace deflects a. N/A
gither near bot-
tom or off CRT.
. dBm indicator b, A2 PCE faulty.
begins flashing. Refer to para-
graph 7-T7.3.
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 dBR PER Depress each Trace changes (n Al PCE faulty. Refer
DIVISION switch inn turn and slope. to paragraph 7-7. 1.
observe that display-
ed trace changes in
slope; leave .5
switch depressed.
24 SI.OPE {on While observing CRT |Trace siopes 4 divi- N/A
sweep adjust control for- gions downwards
generator) a trace slope of 4 from left to right.
divisions.
25 STORE Depress and Trace as specified a. If red LED fails
TRACE release, When red in Step 24 appears to light, Al PCR

indicator located

on CRT.

is faulty, Refer

1-5580A-0OMM
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straight-iine trace
and dBm indicator
beging flashing.

Sty Contood _

2% {Cont'd) '

The lensth of time
thig L remains
lit depends upon
sweaep speed,

268 None On gweep generator, | Trace disappears Troubleshoot sweep |
pogition RE output from CRT. generator.
switch to OFF. :

27 RECALL Depress. Trace asg gpecified a. If straight-line

in Step 24 reappears trace appears on

on CRT and dBm CRT or (fdEm

indicator beging indicator fails to

flashing. flash, Al PCH
fauity. Refer ic
paragraph 7-7. 1.

b. If atrace does
not appear on CRT,
or f CRT dizplays
random lines,
A2 iz 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.

2¢ None On sweep generator, | Trace as specified N/A
position R¥ output in Step 24 reappears
switch to ON. on CRT,

30 SUBTRACT Depress. Trace changes io Al PCR faulty. Refer

to paragraph 7-7, 1.

3-30
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Operational Checkout and Troubleshooting Using Front

Parel Controls and Potentiometars (Continued)
. o o Noormal If mdication
=tep Control Procedurs . i i .
ndication Abnormas

31 STORE Depress and Releasei Trace ag specified A1 PCRH [=ulty,

TRACKE in Step 24 reappears) Refer to paragraph
on CRT. 7-7.1.

32 AVG Depress. Trace slopes down- | Al PCB faulty.
wards 2 divisions Hefer to paragraph
from left to right. 7-T.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 lavel.

35 REFERENCE | Depress a. dBm indicator Al 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- | Al 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 ZERQ dB SET | Rotate control (push | Trace centered on Al PCB fzaulty.

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 Al PCB faulty.
ON indicator lighis. Refer to para-

b. Channel B
OFFSET 4B
display lights,

graph 7-7.1.

1-560A-0OMM



Omerational O

b
b
Panel Controls

eckout and Troubleshooting Using Front
<

andg Potentiometers {Continued

T

Step Contr 1 Frocedure
39 CITANNIEL A \[ Denress. Channel A OFFEET N/A
ON t ¢B display and 48
i indicator goes out. :
49 REFLERENCE Lenress. dB indicator goes Al PCE faulty.
dB/dBm out and dBm indica- |Refer to para-
tor lights. graph 7-7.1.

41 QOFFSET Rotate throughout a. DFFSET dB ¢is- la. Al PCE faulty.
range, then leave play varies Refer to para-
control set at -30.0. 65 41, graph 7-7.1.

b, Horizontal trace [b. Refer to Figure
is on the dispiay, -9,
42 OFFSET Depress. OFFEET dB display (Al PCRB faulty,
ZERO indicates +00,0; Refer to paragraph |
trace deflects down- (7-7.1.
ward near boitom
of CRT or off-screen.
43 OFFSET Depress. OFFSET dB display (Al PCB faulty.
ZERC indicates -30.0 and |Refer to paragrapn
trace moves hack 7-7.1.
to center of CRT.

44 OFFSET Rotate CCW to OFFSET dB indicates] Al PCE faulty.
obtain +00.0 read- +00.9; trace deflects |Refer to paragraph
out on OFFSET downwards near T-7.1. :
dR display. bottom of CRT or §

off-screen. ]

45 REF POS Depress and hold. Trace moves to Refer to Fligure

LOCATE center of CRT. 7-10.
48 SET poten- Rotate throughout Trace moves verti- [Refer to Figure
tiometer range. cally on CRT. T-11.

47 SET poten- Center trace on Trace is centered N/A

tiometer CRT. cnr display.

48 | REF POS Release. Trace deflects down- N/A

LOCATE wards near bottom
of CRT or off-screen.
3-32 1-580A-0MM



Table 3-8, Operational Checkout and Troublesheoting Using Front
Panel Controls and Potentiometers {(Continued)
Cee - ontrol Procedure Normal
WD tontro peeat mdication Abnormal
49 OFFSET Rotate CW to obtain | Trace returns to NSA
3000 on OFFSET near center of CRT
dB displav., 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-| gions 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
hegins flashing.
53 INPUT B Depress. Trace remains un- N/A
changed, but dBm
indicator stops
flashing.
54 None Disconnect RF defec-{ 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 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
gwitch depressed.
57 SLOPE {on While observing CRT|Trace slopes down- N/A

sweep
generator)

adjust control for a
trace siope of 4 divi-

sions.

wards 4 divisions
from left to right.
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers {Continued
wtep Control Procedure : chr m(i{l IfQ I‘nﬂ HeRt o
Indication Abnormal
58 STORE Depress andrelease.| Trace i3 as speci- g, If red LUD fails
TRACE When red indicator | fied in Step 37. to light, Al PCE
located directly ig fauliv., Refer
above switch goeg to paragraph
out, trace iz giored. T-7.1.

B. If red LED fails
te go out, A2 PCH
ig faulty., Refer
to paragraph
7-7.18.

39 None On sweep generator, | Trace disappears N/A

position RF output from CRT.
switch to OFF,

60 RECALL Depress. Trace as specified a. If straight-line
in Step 57 reappears trace appears on
on CRT and dBm CRT or if dBm
indicator begins indicator fails to
flashing. flash, Al PCB

faulty. Refer io
paragraph 7-7.1.

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

81 MEMORY OFF | Depress. Trace disappears N/A
from CRT and dBm
indicator stops
flaghing.

52 None On sweep generator, | Trace as specified N/A

position RF output in Step 57 reappears.
switch to ON.
83 SUBTRACT Depress. Trace changes to Al PCB faully. Refer

straight-line trace
and dBm indicator
begins flashing.

toc paragraph 7-7. 1.

3-34
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers {Continued)
Step Control Procedure B, \mr‘n‘:: ) = . Efm maf‘ on
Indication Abnormal

64 STORE TRACE | Depress and Release.Trace as gpecified Al PCE faulty. Refer
in Step BT reappears (to paragraph 7-7.1.
on CRT,

65 AVG Depress. Trace slopes down- (Al PCR faulty., Refer
wards 2 divisions to paragraph 7-7. 1.
from left to right.

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

67 | SLOPE {on While cbserving Trace is level. N/A

sweep 360A CRT, rotate
generator) control CCW until
trace is level.

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

dB/dBm; ‘ goes out/ dB
indicator lights.
b. Trace may shift
vertically or it
may disappear
entirely,
689 ZERO dB Push and turn io Trace moves verti- | Al PCB faulty. Refer
SET move trace onto dis~ ically on CRT. to paragraph 7-7.1.
play. If tracealready
present on display,
rotate control and
verify that trace
movesg vertically,
{Increasge to 10 dB
PER DIVISION as
necesgary.)
70 ZERO dB Rotate control (push |Trace centered on Al PCB faulty. Refer
SET and turn) to center CRT. to paragraph 7-7.1.

trace on CRT.
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Table 3-5.

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

. Normal if Indication
it Procedur .
Step Cortrol Procecure Indiczation Abrnormsai
Markers, Bisplay 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
86C0(A)Y MARKER
AMPLITUDE must
be maximum).
72 THRESHOLD | a., If WILTRON a. Marker pulse pogi-la. Refer to Figure
6600{A) series tioned near cen- 7-13.
sweeper is used, ter of trace.
rotate control CW
until video mar-
ker appears.
b, 1f HP 8820 b, Marker pulse b. Refer to Figure
sweeper is used, positioned near T-14.
rotate control center of trace.
CW until it clicks
(on pos ition).
73 TILT Refer to page Marker tilts +45°. Al PCB or wiring
3-5, (9) . between A1l and A2
faulty.
74 THRESHOLD Rotate CCW to OFF | Marker pulse dig- N/A
{detent) appears.
75 REFRESH Depress. Real time display Refer to Figure
replaced by re- 7-15.
fresh display.
78 REFRESH Depress. Disgplay freezes and |a. If indicator does
HOLD REFRESH HOLD not light, Al PCB
indicater lights. faulty.
b. If display does
not freeze, A2
PCB or wiring
between Al and
A2 faulty.
3-3¢6 1-580A-0OMM
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Table 2-5,

Procedure

-3
—1

79

80

81

N-Y PLOT

X-Y¥ PLOT

CHANNEL A
ON

None

Channel A
INPUT R

Depreszz.

Depress,

MNOTE

The data in this
step is being read
out of rmemory.
Consequently, con-
trols may he
changed or input
digconnected
without affecting
the recording of
X-Y plot data.

Depress. After
approximately 1
second, depress
switch again.

Pepress.

Disconnect RF
detector from B and
connect to R.

Depress.

Indicator comes on,
digplay disappears,
and intens ificd dot
begins a 30-second
sweep from left to
right across CRT.
At conclusion of
gween, indicator
goes out and dis~
play returns.

a. X-Y PLOT indi-
cator comes on,
display disappears,
and intensified
dot beging a 30-
second sweep
across CRT,.

b. Coincident with
second time switch
is depressed,

X-Y PLOT indi-
cator goes out
and display
returns.

Channel A dBm indi-
cator and OFFSET

a, If irdicator does
not 4 A1 POCD

t Refer to
parseraph T-7. 1.

o

If indicstor lights
but no sween
appears, A2 PCB |
faulty, Refer to
paragraph 7-7. 22,

A2 PCBHB faulty. Refer
to paragraph 7-7.22.

dB display comes on.

N/A

Trace appears near
center of CRT.

N/A

N/A

1-560A-0OMM
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Table 3-3.

Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continuedy

Sten

Cormtrol

Frocedure

Normal

Indication

If Indication ;

Ahnormeal

oo
LD

g4

85

36

87

(Thannel B

INPUT B

Channel A
GFFSET

Channel B
CFFSET

X-Y PLOT

CHANNEL A
ON

Depress,

Hotate CW 1o posi-
tion Channel A
trace 3 divisions

up from centerline,

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

Depress.

Depress.

second trace appears

nenr center of CRT.

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

Channel B irace
superimposed on
next-io-botiom
graticule-line.

a.

. Channel a dBm

X-Y PLOT indi-
€810 comes on
when control is
depressed.

After a short de-
lay, intensified
dot begins 30-
second sweep for
Channel A trace
{top of CRT).
Approximately 1
to 2 seconds after
Channel A sweep,
dot returng toleft
gside of CRT and
beginsg 30-second
sweep for Channetl
B trace (hottom of
CRT). After Chan-
nel B sweep, indi-
cator goes out and !
refresgh displays
return,

indicator and OFF-
SET dB display
go out.

Channel A trace
digappears.

A2 PCB faulty, Refer
to paragraph 7-7.22.

N/A

N/A

N/A

1« b60A-0OMM



PP e 1
SN S

-5, Operational Checkeut and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued:
Step Control Progedure i indican
Abnormal

84 REAL TIME Depress. N
89 SWEEP TIME | On sweeper, set Horizontal sweep on N/A

{on 6600()), controls for a 3- 5604 CRT slows and

TIM k- to 5-second sweep, |(irace changes o

SECONDS intensified dot

{on 8620} sweeping across

screen,

40 X-¥Y PLOT Obsgerve CRT and a. X-¥ PLOT indl~ 1A2 PCB faulty. Refer
when intensified dot cator lights when ito paragraph7-7.22.
reaches near mid control depressed.
screen, depress ; - .

%-¥ PLOT: listen b. ‘.5« hen first click

. C ig heard, plot

for clicking sound. . .
hegins and inten-
sified dot begins
left to right
sweep, When
second click is
heard, plot is
finighed and indi-
cator goes out.

c. Real time sweep

returns to CRT.

o1 CHANNEL A | Depress. Channel A dB indica- N/A

ON tor and OFFSET dB
display lights.

92 xX-Y PLOT Obgerve CRT and a. X~-Y PLOT indi- |A2 PCB faulty. Refar
when intensified det cator comes on to paragraphi-T.232.
reaches middle of when control is
Channel A sweep depressed,

;?g Cg‘fof{;;)iigfg;ess b. Intensified dot

for clicking sound. 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

3-39
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Table 3-3, Operational Checxout and Troubleshooting Using Fror:
Panel Controls and Potentiomeaters {C
. . , Narmal 54
SIED Corteol | Procedure . ’
: Indicarion
92 {(Cont'd) x b
C nel A swaep,
Channel A s
gwent { plotted)
and then Channel
R iz gwept (plot-
tecdy, After Chan-
rel B sween(plot),
a second click is
heard and indica-
tor goes out.
c. Real time sweep
refurns.
93 CHANNEL A | Depress, a. Channel A dB N/A
ON indicator and
OFFSET d8 dis-
play go out.
b, Channel A sweep
disappears.
94 SMOOTHING Depress contirol 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.
85 SWEREP TIME | On sweeper, set Horizontal sweep on N/A
{on 6800{(AYM, controls for a 560A CRT speeds up,
TIME- 10 ms sweep. digplay changesirom
SECONDS intengified dot to
{on 8620} trace.
96 None On 560A, observe UNCAL indicator Refer to Figure 7-17.
UNCAL, REDUCE flashing.
SWELP SPEED
indicator.
g7 None Un sweeper, rotate UNCAL indicator off. N/A
sweep VERNIER
contrel CCW until
UNCAL indicator
goes out,
3-40 1-560A-0OMM



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

Lo oy,
Stan

Procedure

Normal
ndication

If Indication
Abnormal

98

85

100

101

102

OFFSET

None

None

None

OFFSET

SWR Autotester Checkout

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

Digconnect RF
Detector from
sweep generator
RF QUTPUT
connector.

Connect INPUT
port of SWR Auto-
tegter to sweep
generator RF QUT-
PUT connector.

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

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

OQFFSET dB display.

Trace located on
center line.

N/A

N/A

Trace appears on
display.

Approximately 6.5
4R difference be-
tween OFFSET dB
value obtained in
Step 99 and OFFSET
dBE value obtained

in this step.

N/A

N/A

N/A

SWR Autotesier
faulty. Refer to
paragraph 7-5.1
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3-43 CRT Mainframe Horiz Position and
Trace Rotate Adjustment
Instructions

o TRACE ROTATE

front oo

Iy steus 13 and

miment inatructions are

‘3 uren [N
ERVETN D i GW

a, The HORIZ POSITION notentiometer
moves the dispiayed trace horizontally
on the CRT. Clockwise (CW) adjustment
moves the trace to the right: counter-
clockwise (CCW) adjustment moves the
trace to the left,
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3-5 LOW LEVEL {45 dBm)} TRIM
ADJUSTMENTS

input o
inLonry H.U (SR ?
urements using =
PO @ents (R
wstment of the
Lo TRIM potenfiomelers 13 unnad
vy however, for rme:

W

TS~

SAry urements bolow
La,p__*“<3.x.ifm~te’1x =43 dBm, adijustment of the

chennel's LOW LEVIET THIW
potar‘iiouzetﬂr‘ can provide increased low-
level accuracy, Additionslly, the LLOW

VEL THIM ooter‘tiomf'ters are used to

nsure acou
vxheq the 560~ 10}3‘«{ 1) Cce w}e is used. Ihis
cable adapts waveguide or other non-560
type RE detectors {or SWR Autotesters) for
use with the 380A,

apnlicobi

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
notentiometers ig given in Table 3-6. The
procedure in Table 3-8 provides the CRT
deflection circuits with a calibrated veltage

Figure 3-13, Location of Low-Level Teim

FPotontiometers

irom the
sents the spoy
B log ampli
provided to the s
form present on t‘“@ (“I [ re pr

nolse .‘s_-e vel of the first amplifie
CH A or I B potentiometer i3 adju:;t
until the neise level of this ammplifier ¢
is nezr the noise fwor and only random

r of Ll-_v

het renre

negative clipping occurs. Allow the 5804

to warm up for at least 20 minutes belc
performing the procedure in Table 3-8,

HORIZONTAL

S560A NETWORK
AMALYZER

SEQ BYNGC-Z AXIS

MARKERS

! 6800 SWEEP GENERATOR

[ ]
@ DCC

RF DETECTOR

TEST PORT

SWHR
AUTOTESTER

Figure 2-14, Eguipment 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:

Sweep Generator
ALARK RS VIDEO INPUT: A
MARKER AMPLITUDE: Fully CCW MEMORY: OFF
TRIGGER: ATTO dB PER DIVISION: 1
SWEEPR TiME: 100 ms REFERENCE dB/dBm: Depressed
RETRACE RF: OFF OFFSET ZERO: Not depressed
Fl: Lower {requency of interest CHANNEL B: OFF
F2: Higher frequency of interest INPUT: B
LEVELING: INTERNAL VEMORY: OFF
POWER: ON dB PER DIVISION: 1
RE: OFF REFERENCE dB/dBm: Depressed
LEVEL: Maximum leveled power OFFSET ZERO: Not depressed
(T‘E'NI,‘JCVE?IT-ISD light will be on; THRESHOLD: OFF {fully CCW)
dlsrengzjrd it.) TiL.F: Center of range
SLOPE: N/4& DISPLAY MODE: REFRESH
Network Analyzer SMOOTHING: OFrF
POWER: ON
CHANNEL A: ON 1.OW LEVEL CAL (rear panel): NORM
Step Procedure Regult
2. Depress and hold Channel A REF POS

LOCATE pushbutton switch., Adjust SET
potentiometer to position reference line
on center graticule line.

1 ditfdiv

Fi Freguency F2

3. Releage REF POS LOCATE. N/A

4. Depresg SMOOTHING pushbutton switch MAX indicator lit,
antil MAX indicator lights.

3. Adiust Channel A OFFSET control for -58.0 OFFSET 4B display
on OFFSET dB display. indicateg ~58. 0.
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Table 3-86.

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

Step

Procedure

Resgults

5A.

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

switch-bank setting to 1.

Adjust CH A

Proceed to Step 7.

EXAMPLE 1

1 dB/div

Fi1 - Frequency F2

Noise trace with nao clipping,
but located too far above
reference line.

EXAMPLE 2

e x‘u’ﬂmmum\f

1 dB/div

1 Fraguency F2

Noise trace with no clipping,

loeated on reference line.

EXAMPLE 3

1 dB/div

F1 Fraguency F2

Moise trace with clipping.

N/A

1-560A-OMM
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Table 3-8, Channel A and Channel B Low Level Trim Procedure {Continued)

Step Procedure

Results

until clipping just ceases.

7. If trace is being clipped (Exampie 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 pusghbutton switch.

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

in Step 6).

Channel B dBm indi-
cator and OFFSET dB
digplay 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. :

3-6 560-10BX{-1) CABLE

The 560-10BX(-1) cable permits the 560A to
be used with detectors other than the 560-7
and 560-T71 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. Before making measure-
ments 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(~1} cable between the 560A A or B
connector and the RFE detector; leave the RF
detector unconnected from the source and
perform the low-level trim procedure in
Table 3-8,

3-486

NOTE

‘When making measurements using
the 560-10BX(~1) cable, there are
two factors that should be consid-
ered, Because the 560 microwave
components and 560A network
analyzer are interdependent, the
accuracy of absolute power {(dBm)
and low~level power (<-40 d Bm)
measurements made with the
560-108X(~1) cable cannot be
specified. Consequently, all meas-
urements should be made with the
560A REFERENCE dR/dBm switch
in the dB position, and transmission
or return loss measurements below
approximately -40 dBm should nct
be attempted.
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Figure 3-10,

3-7 GPiB OPERATION (OPTION 3)

A typical GPIB equipment setup consists of
a WIL.TRON Model 560A /Option 3 Scalar
Network Analyzer, a Model 6647(A)/Option
3 Programmable Sweep Generator, and a
Model 85 Controller (Figure 3-153), Ina
measurement setup of this type, the 560A
is capable of providing automated micro-
wave fransmission and return loss meas-
urements., GPIB operation for the 5680A

is described in the following paragraphs.
3-71  General Information and Description
of Model 560A GPIB Command
Codes

The Model b60A is used on the interface bus

a5 both a listener and a talker, When ad-
dressed to listen, the 560A can be com-

1-560A-0OMM

Typical GPIB Equipment Setup

manded to collect measurement data and to
make that data availabie {o 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-auiomatic bus oper-
ation, the 580A can be programmed o
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, etec.) have any effect on bus opera-
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FRONT

PANEL
A >‘““““T A+B
; %
- A OR B CHANNEL
o | . DIGITAL .
i F LOGARITHMIC $ " CART
1 i, AMPLIFIER i MEMORY
TR — Lc §
i !
| Al 8 DISPLAY
1 S ?
1
; o INPUT 8 OR B H!
= : GPiB
B / + 7 INTERFACE
e s e SUBTRACT INPUT — R {AB) PCB
: CALA,B
INPUT R J
1 f
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 5380A 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 migcellaneous commands.
The four command groups are data, cali-
brate, smoothing, and mode. The two
miscellaneocus commands are XY {initiate
X-Y plot) and RL (return to local). Com-
mand codeg 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 noige level

3-48

{noise floor). Descriptions of these
commands follow:

1. Input commands AIl, BI, and Rl pro-
vide for coliection of input data from
A Channel, B Channel, and R Channel,
regpeciively. 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 addresged to talk, To see
how this multilevel task is accom-
plished, refer fo Figure 3-16 while
reading the following description.

When either an AT or BI command

is received, 51 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 INFUT A or B
is comnected to the GPIB Interface
Board A/D Converter input. When
RI is received, the input iine INPUT
R is connected to the GPIB Interface

1-580A-0OMM



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
Cireuit Board, where it is converted
to ASCIT data and held for later trans-
mission over the bus. Transmission
of the data dees not cccur until the
560A is addressed fo talk,

2. The input- minus-reference commands,

AR and BR, provide for collection of
A-R znd B-R data, respectively. Cir-
cuit operations are similar to those
described for the input commands.
The main difference hetween 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 coniains the
difference signal when the selected
A or B Channel output sighal is sub-
tracted by the R Channel cutput
signal.

. Digplay 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 frequencydata sweeps
across the screen, the point at which
an AD or BD command is received
determines the freguency at which
vertical data is supplied to the bus.
This vertical data is supplied to the
busg in a 160-unit format, with 80
units displayed on-screen and 80
units off-screen in an area known as
overrange deflection. An osciilograph
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 vommand - CHANNEL A ON,
depressed

1-560A-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, of the A, B
Channel log amplifier’s internal
noise level (noise floor). During
measurements, this command can
be used to determine the HB0A's
actual sensitivity. Although sensi-
tivity is specified at -30 dBm, the
580A is often usable fo -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 contrel, however, thermal
compensation has to be programmed.
Programming is accomplished through
the use of calibrate commands. Cali-
brate commands consgigt of local cali-
brate (LC), external calibrate {EC), and
channel select (CA, CB) commands. To
provide optimum amplifier accuracy,
calibrate command L.C or EC should be
programmed for bus transmission each
time the 560A is turned on and again prior
to each seriesg of measurements. Before
gending 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 2 data command such as Al
BI, RI, AR, BR, AD or BD, The c¢ali-
brate commands are described below.

3

1. Liocal calibrate command LC provides
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DISPLAY

READ OUT
UNITS
+89.00 CVERRANGE
mmmmmmmmm f‘ DEFLECTION
- :
””””””””” * DIVISIONS
mmmmmmmmm +40.01
: +40,00
; ] ‘ ON-SCREEN
POSITION REF : +00.01 DEFLECTION
POS LOCATE — : o P
LINE HERE I ~00.071 DIVISIONS
r
Y 1000
————————— -40.01
MMMMMMMMM f OVERRANGE
| l DEFLECTION
_________ E 4
* ~80.00 DIVISIONS

The CRT display range includes screen and eight divisions of overrange deflaction. As shown above, this dis-
play range is organized into a 180-unit format. The 80.00 units preceded by the positive {+} sign are aliocated
to the top half of the display range, and the 80.00 units preceded with the minus (-} sign are allocated to
the Dottom half of the display range. Since these units are fixed with reference to the CRT centerline graticule,
the BBOA vertical deflection system should also be referenced to the centerline. This can be accomplished by
positioning the REF POS LOCATE referance line on the centeting graticule {see oscillagraph above).

With the 580A vertical display data referenced to the centerline, the digitized readout that results from g 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 QFFSET dB display must be known, Also,
the REFERENCE dB/dBm switch must be in the dBm positdon {pushbutton switch depressed.) The formula
for accomplishing data conversion is shown Delow.

(Readout Digit

5 X dB/DIV) + OFFSET = dBm

Where Readout Digit refers to the four-digit computer readout, including algebraic sign and decimai
_point.

dB/DIV refers to the value of the dB PER DIVISION switch bank.
OFFSET refers to the value of the OFFSET dB LED dispiay.

Example: Assume computer Readout Digit equals +20.10; dB PER DIVISION switch bank equals
B {.5 pushbutton switch depressed), and OFFSET dB display equals +10,2.

(+—2?61——0— X O.S) + +10.2 = +11.2dBm

Figure 3-17., Digitized Digplay Resulting from Digplay Command
(AD or BD), and Example Showing Conversion of
Readout Digits to True Measurement Value
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thermal compensation for the 4, 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
1.C command is received, swiich

52 momentarily grounds the A or B
Channel log amplifier lnput; the

CAL A, B signal causes thermal
compensation to be affected,

SN

External calibrate command EC pro-
vides thermal compensation for the
A ¥ Channel log amplifier when the
amplifier input ig connected to its
microwave input device (RF detector
or SWR Autotester), Thig command
provides better thermal compensa-
ticn than LC does; however, sweep
generator RF must be off (<- 80 dBmy
for this command to be effective.
Circuit operation for EC is the same
ag described for L.C, except that
switch 52 is not affected and remaing
connected, as shown in Figure 3-18,

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-
piied. As shown in Figure 3-18,
channel input switch $1 is "ganged"
with the CAL A, B switch. When a
CA or CB command is received, it
causes thege two switches to switch
to their A or B posgitions, respec-
tively. The CAL A, B switch is used
to apply the calibrate signal to the
appropriate amplifier; 51 ig used to
connect the appropriate channel
connector to the amplifier unit.

. Smoothing Commands. Smoothing com-
mands provide for A, B Channel log
amplifier smoothing., The three
smoothing commands S¢, $1, and $2
correspond to the OFF, MIN, and MAX
positions of the front panel SMCOOTHING
switch., Amplifier smoothing operations
caused by these commands are identical
to those caused by the SMOOTHING
switch. These operations are described

1-560A-OMM

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-
imtic determines the amount of time
reguired for the log amplifier to pro-
cess input signals with rapidly-changing
power levels, such as those gseen when
measuring the transmiscion or return
loss of an electronic filter. (A filter
can cause a poewer change of 30 or &0
dE when the frequency sweep crosses
the bandpass/reject crossover point.)
The worst-case (power change from
+16 to -35 dBm) time required for log
amplification ig 12 ms for normal
smoothing (S¢), 40 ms for minimum
smoothing (S1), and 200 ms for maxi-
mum smoothing {32,

For local {(non-GPIB} operation, these
times are not significant. For GFPIR
operation, however, these times are
very significant because overall GPIB
cperational speed is affected. Remem-
ber, because of the asynchronous three-
wire handshake process, the speed of
GPIB operations s determined by the
gpeed with which the slowest instrument
can process data. Consequently, the
delay in the 380A between the time a
measurement starts and the time data
is available for bus transmission affects
overall GPIB gpeed.

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 gubparagraph 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 ig initieted by receipt of one

of the data commands (Al, BI, RI, AR,
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{ BEGIN }

¥

SWITCH
SMOCTHING
TC S8

Y

SWITCH BACK
TOPROGRAMMED
SMOOTHING
LEVEL

IS
SMOCOTHING
N S9

NO {52 ASSUMED]

-

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 Sﬂf
and waiting 6 ms for the input data to
settle. After this § ms delay, the routine
determines whether the inpui signal is
above or below -30 dBm. I above -30
dBm {i.=e., +16 to -30), no further
gettling time is reqguired and the input
analog signal is converted to ASCII data
bytes and made available for bus trans-
migaion. If, however, the input signal
ig determined to be below -30 dBm,
more settling time is required before
data conversion. The amount of addi-
tional setfling time required depends

on the level of smeothing programmed.
If 8¢ is programmed, an additional § ms
iz reguired, 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 gsetiling time is 6 ms
regardless of which smoothing level is
programmed; for input power levels
below -30 dBm, overall settling time ig
12 ms for 8§, 40 ms for S1, and 200 ms
for S2. The GPIB operator can see the
regults of this routine's logical decision
processes by obgerving 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 meodeg 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 SR 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 (AT, BI, RI, AR BR,
AD, or BD), the BE0A initiates the
flowcharted process shown in Figure
3-18. If the 5504 is addressed to talk
before the flowcharted process has
run its course, GPIB handshake ig
inhibited unti! data conversion is
complete. This ig the easiest and
leagt complex mode for which to
program. Also, this is the default |
mode of operation. Each time power
is applied, the B60A comes on line in
this mode.

2. Interrupt mode command M algo
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 (SRR} control
line ig used. This iine is set TRURE
{(low) to indicate an insirument needs
gervice, When the controlier senges
that SRQ is TRUE, it setg ATN
TRUE and sends & 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 3-18,

3. Fagt mode command FM provides for
datas conversion without waiting for

Shaued grea, ity 1, 2, 3,4, 8.6, and 8, make up $1stus Byre (STEE
Unshaded area, biz 7, & the Sarvice Request ISACH bit.

A count of 65‘0_ EHUOQOO'\Z_ snelicates that data is seadky.

A count of BE 5, OTO00016,, indicates that calitrate s complete.
Account of 67 Lo 0?0000:1.‘,‘ indicztes ao il'egal seauence

A3 §TH pertains to the BEOA, bits 3,4, 5, B, and 8 are always s, Bits 1 anct 2 are gither 13 or 0 cepenting
upers the type of service cequesied.

The SRQ bit 1s 2ither 1 or 0 depenching upan whethar the S50A neads service

I'igure 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
he used with care, however. Since
it does not allow for amplifier settling,
measurement data obtained using the
fast mode could contain errors if
used incorrectly.

e. Miscellaneocus Commands, Miscellaneous
commands XY and RL are uged fo con-
trol auxiliary GFPIE 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
plotier is connected {o 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 s sent over the bus, i 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 ig used to return
the 580A to local (front panel) control.

3-7.2

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

3-7.3 Data Output Format

When addressed to talk, the 536CA 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(LFY are abbreviations for carriage

Summary of GPIB Command Codes

3-54

return and line feed, regpectively. The
LF abbhreviation is set off in parentheges
because the \SCI character for line feed
mav not be tranemitted; this character can
be (ahibited hy vhe vear panel CR-CR/LF
switch, When this switeh is in the CR posi-
tion, the line feed charzeter is Inhibited,
Conversely, when the switch g in the
CR/LF position, the line feed character
is sent over the bus, This format preduces
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
8 Most significant measurement digit
® Next most significant measurement

digit
® Decimal point
¢ Next least significant measurement

digit
® leagt :ignificant measurement digit
¢ Least significant measurement digit
® Carriage return character (CR)
¢ Line feed character {LE}
Sampie Program in HPL Computer
Language for HP 9825A Programmable
Calculator

3-7.4

A sample program in HPL that exercises
most of the 560A GPLB functions is presented
in Figure 3-20. This program is intended
for use with a GPIR system that uses an

HP 9825A Programrmmable Calculator as
system controlier.

3-7.5 Sample Program in BASIC Computer
Language for Commodore PET 2001
Controlier

A sample program in BASIC that exercises
mest of the 5650A GPIB functions is presented
in Figure 3-21, This program is intended
for use with a GPIB system that uses a
Commodore PRT 2001 as system controlier,

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

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 coniroller.
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Table 3-7. Summary of GPIB Command Codes

Command
Code

Name

Function

AT

BI

RI

BR

BD

NL

1.C

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 Digplay

Noise Level

Local Calibrate

External Calibrate

Connects A Channel to busg; 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.

Connecis 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
3-7.1,8, 2,

Connecis B-R to bus; returns data propot-
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 3-7.1,4a, 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, ER
CA, or CB. See paragraph 3-7.1,b, 1.

Il

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
s¢

51

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 1o bus. See paragraph
5-7.1,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) srnoothing
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
3-7.1,4,1.

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 gettling 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 580A to local {front panel) conirel.
See paragraph 3-7,1, e, 2.
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B: ent "ENTER 5868 ADDRESS®, A; 708+A} A
1s dev "568", Ay dim A$[32]
2t wrt "5SB@", "CALC"; prt "CA LC"
3: wrt "SBE@Y, "CBLC"; prt "CB LC"
4: wrt "36@", "CANL":; red "56808", A$; prt "CA NL= ", A$
St wrt "368Y, "CBNL"; red "56@", A$S;prt "CB NL= ", 6 A$
B: wrt "5SB8Y, "Al":red "568", A$: prt "A INPUT= ", A$
71 wet "SBB", "BI"; red "S568", A$: prt "B INPUT= ", A$
8: wrt "3B8", "RI"3 red "368", A$:; prt "R INPUT= ", AS$
St wrt "36B", "AR"s; red "568", A%t prt "A-R= ", AS$
18: wrt "568", "BR"; red "56@", A$; prt "B-R= ", A$
11: wrt "3568", "AD"; red "S68", A$; prt "A DISP= ", A$
12: wrt "368", "BO":; red "568", A$: prt "B DISP= ", A$
Figure 3-20. Sample Program in HPL for HP 9825A Controller
Exercising 560A GPIB Functions
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282 OPENSG, 6

218 PRINT“CA LC"

228 PRINTHG, "CALC"

23¢ PRINT"CB LC"

248 PRINT#SG, "CBLC”

258 PRINTH#G, "CANL"

268 INPUTH#G, B$

278 PRINT"CA NL = "; B$
2868 PRINT#6, "CBNL."

298 INPUTHG, B$

386 PRINT"CB NL = ";B$
318 PRINTHB, "AlL"

328 INPUTH#G, B$

338 PRINT"A INPUT = "; B$
348 PRINTHSG, "BI"

350 INPUTHSG, B$

362 PRINT"B INPUT = "“;B$
378 PRINTH#S, "RI" '
388 INPUTH#SG, BS

388 PRINT"R INPUT = ";B$
488 PRINT#8, "AR"

419 INPUTHS, BS

420 PRINT"A-R = "; B$

438 PRINT#6, "BR"

448 INPUTHS, B$

4580 PRINT"B-R = "; B$

468 PRINT#S, "AD"

478 INPUT#G, B$

488 PRINT"A DISP =", B$
498 PRINT#8, "BD"

S8 INPUTHG, BS

518 PRINT"B DISP = “;BS$
528 PRINTH#6, "S1": FOR J=1T028&: NEXTJ
538 PRINT#6, "S2": FORJ=1T020@ NEXTJ
548 PRINT#B, "S8": FORI=1T0208: NEXTJ: GOTOS24d

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

1-560A-OMM

18
20
38

48
se
68

vOS6BTEY

PRINT USING 38

IMAGE S/, "WILTRON MODEL Se@
SCALAR HETWORKANALYZER GPIB
FUHCTION EXERCISER", 3~
QUTFUT 7@6 ; “CRLC®

FRINT USING <8

IMAGE 2. "CHANNEL A CRL CUMP
LETE". 2+

GUTPUT 786 ;"CeLC”

FRINT USINHG 5@

IHRgE "CHANMEL B CAL COMPLET
E*, 2

QUTPUT 786 ; “S2CANL"

ENTER 786 : N}

PRINT USIHNG 138 ; NI

IMAGE “CH. A NOISE LEVEL= “.
$20.0." dBM",2r

QUTPUT 786 ;“S2CEBHL"

ENTER 786 ; HNZ

PRINT USING 178 ; NZ

IMAGE "CH. B NOISE LEVEL= *,
S20.40,% dBRY. 27

QUTPUY 7B6 ;58"

QUTPUT 786 ;“HMRL®

ENTER 786 ; A

DUTPUT 706 :*HMBI"

EMTER 786 ; B

QUTPUT 786 ;“HKRI"

ENTER 786 ; R

PRINT USING 268

IMAGE "A INPUT™.3X,*B INPUT"
SJE5X, R OINPUTH, 7, 2K, "dBR ", 3K,
“dBH™, 3K, “dBM" ., -

PRINT USING 286 ; A.B.R
IMAGE X.820.0.7%.$2D.D,7X,.82

- O.D,2s

QUTPUT 786 ; “HMAR"

ENTER 766 ; Al

QUTPUT 786 ; "HMBR"

EHTER 786 ; Bl

PRINT USING 340

IMAGE 9%, "A~R.", 6K, "B-R,*,~.
18%, "dB*, 84, "dB" .~

PRIWT USING 36@ ; Ri,Bf
IMAGE 8X.82D.0.%X.820.0.2~
CLERR

DISP USING 398

IMALE 2/, °*PLACE 568 1IN REAL
TIME MODE®™,2-,"PRESS CONTINU
E WHEH READY"®

BEEP 180,68

PAUSE

CLERR ‘

OUTPUT 786 ;*CAAD"

ENTER 786 ; A2

OUTPUT 746 ;“CBBO"

ENTER 766 ; B2

PRINT USING 488

INAGE 9%."R DISP“,5X."B DISP
ﬂ‘,

PRINT USIHG %08 : R2.B2
IMAGE 9%,522.2D0,5X,82Z.20.4~
QUTPUT 786 ;"RLY

PRINT USING 538

IMAGE “S68 (PIE EXERCISE COM
PLETE",2~, "PLACE 568 IN REFR
ESH MGDE“.,S5~

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 cne

RF detector connected to the Channel A
input. A sweep generator with alternating-
sweep capability, such as the WILTRON

3-80

6600{A) Series Programmable Sweep Gen-
erator, must be connected to the rear
panel AUX 1/0O connector for the 5604 to
display simultaneously one swept-freguen-
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 3604 Sczlar 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
eguipment., Table 4-1 provides a listing.
If recommended test equipment items are
rnot available, however, equipment with
equivalent characteristics may be substi-
tuted,
4-3 PERFORMANCE VERIFICATION

The philosophy periaining to 56CA perform-
ance verification and the detailed instruc-
tions for accomplishing this verification are
provided in the following paragraphs,

4-31 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 (Ag)
PCH circuits are performing properly, and
that the Log Amplifier (A3) PCRB circuits
are within specified limits for absolute pow-
er measuremenis. These performance
tests are verified from the front panel; no
internal circuits or controls other than the
A3 PCRB TEST-NORMAL switch are dis-
turbed. Each performance fest contains
instructions that, in most cases, direct the
reader to Section V for the applicable ad-
justment procedure, should the test fail.

In ¢ases 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-

L-560A~OMM

in their specified tolerances, the 560A re-
guires no calibraticn and none should be

attempied.

4.3.2 Performance Verification
Procedure

The procedure for verifying 58CA 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
reguire 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 30 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 reasong: 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 de may
be used.)

a. Equipment Setup and Initial Switch
Positioning

1. Connect test equipment and position
sweep generator contrels 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 360A up-
right.

4.1



Table 4-1. Recommended Test Equipment

INSTRUMENT

REQUIRED
CHARACTERISTICS

RECOMMENDED
MANUFACTURER

SWEER GENERATCOR

nial output, blanking, and
marker signals compatible with
the 5604, Refer to Table 1-1,
Freguency: 50 MHz®

Output Power: +10 dim,

WILTRON Model 66847(A)
Frogrammable Sweep
Generator

DIGITAL VOLTMETER

/e Iy o+ -
1~ 1,2 digit readout.

Hewlett-Pockard 346343

POWLER METER

530 MHz calibrated output.

Hewleti-Packard 43543

POWER SENSOR

Ability to handle 0 dBm.,

Hewlett-Packard 4814

POWER SUPPLY

+20V at 180 mA.,

Hewlett- Packard 62104

STEP ATTENUATOR

60 dB range.

Hewlett-Packard 355D

POWER AMPLIFIER

Gain: 10 dR;

Output Power: 31 dBm

Anzac Model AM 104

ATTENUATOR, 6 dB

ATTENUATOR, 10dB

SWR: 1.04 at 50 MHz.
Accuracy: +,00 dB

Weinschel 50-8

Weinschel 30-10

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

20mYV /division vertical sensitivity.,

Tektronix 5103N/D10
with BA1ON and 5RI0ON

GPIB CONTROLLER

IEEE 488 (IEC 625-1) Interface,

Model 85 with:

HP 825034 16k Memory
Module

HP 82%36A ROM Drawer

HP 00085-15002 Plotter/
Printer ROM

HP 00085-13003 1/0
ROM

HP 00085-15004 Matrix
ROM

HP 82937A GPIB Inter-
face

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

(2) the 355D Step Attenuator is more accurate at this frequency.
in frequency that the 355D specifications for dc may be used.)

4-2

{50 MHz is low enough
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560A NETWORK
HORIZONTAL ANALYZER

SEG 5YNCZ AXIS T r
MARKERS ik i

[ 6800 sSWEEF GENERATOR

-

H

LTRF DETECTOR

BECO{A)Y Sweep Generator

MARKERS: VIDEO

MARKER AMPILITUDE: Fully CCW
TRIGGER: AUTO

SWEEP TIME: 100 ms
FREQUENCY RANGE: #1 TO F2
RETRACE RF: ON

Fl: 40 MHz

¥¥2: 60 MHz

CW FO: 50 MHz

LEVELING: INTERNAL

POWER: ON

RF: ON

LEVEL: Maximum Leveled Power
560A

QUTPUT MODE {rear panel): CRT

Figure 4-1. Test Setup for Perform-
ance Verification

EIC AU TT;;?

2/\./\/‘\/\/\1\1\,/‘\/‘\-—

On 560As where access {o
the TEST-NORMAL switch
ig via the hole in the botiom
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, Applylng
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

1-560A-OMM

positioning of the CRT trace;
consequently, the potentiometer
should be adjusted with the 860A
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,

3. Position 560A conirols as follows:

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
QFFSET ZERC: Not depressed
QFFESET. +50.0
CHANNEL B ON: Cff
INPUT: R
MEMORY: Off
d8 PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REAL TIME: Cn
REFRESH HOLD; Of
SMCOOTHING: Off
POWER: On

b. Horizontal Clamp and CRT Mainframe

HORIZ POSITION Adjustments

1. Adjust OFFSET to position trace so
that both ends can be ohserved; see
waveform below,

2. Adjust front panel HORIZ START
screwdriver potentiometer until
left end of trace beging 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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3,

4.4

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
(6647(A)); adjust MANUAL SWEEP
contrel to low end of frequency band.

Connect DVM between 360A HORI-
ZONTAL QUTPUT connector (rear
panel) center conductor and chassis,
Meter should indicate 0V +0, 2V
(OUTPUT MODE switch in CRT posi-
tion).

Adjust MANUAL SWEEP control
{6647{A)) to high end of frequency band.
DVM should indicate +10,0 +0. 2 Vde.

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

Press AUTO button (6647(A)).

. Depress INPUT A pushbutton lightly

g0 that all three Channel A INPUT
switches are released,

. Rotate OFFSET control clockwise

c.

il.

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-Gein poten-
ticmeters are interactive; repeat steps
10 and 11 until trace is positicned as
shown bhelow,

Refresh Horizontal Gain Test

1.

2.

Depress Channel A INPUT R.

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

Depresg CHANNEL B ON,

. Adjust Channel B OFFSET for +40. 0,

as indicated on OFFSET dB display.

. Depregs REFRESH,

. Adjust poth OQFFSET 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 broken up (waveform A below)
or flattened out at the right end {(wave-
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form B below). If traces are not as acrogs CRT. If dot fails {0 reach
described, refer to paragraph 5-3. 3. right graticule edge, refer to para-
graph 5-3. 3.

d. Channel A and Channel B OFFSET ZERO
tests

1. Depress Channel A and Channe! B .2
dB PER DIVISION pushbutions.

2. Depress REAL TIME.

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

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

5. Depress REF POS LOCATE momen-
_ _ tarily and insure that trace deflects
B to center graticule line,

6. Depress OFFSET ZERO; verify

7. Readjust hoth OFFSET controls as that trace deflects to center grati-

required to observe the finish of both cule line. If trace does not defilect
ramps. Both ramps should end at -

- . as described, refer io paragraph
right graticule edge - see below. If 5.3, 4
traces do not end at right graticule T

edge, refer to paragraph 5-3. 3. 7. Depress REF POS LOCATE momen-

tarily and verify that frace doeg not
deflect. If trace deflects, refer to
paragraph 5-3.4.

8. Depress (releagse) OFFSET ZERO,

9. Depress Channel A INPUT R,

10. Depress CHANNEL A ON and CHAN-
NEL B ON pushbuttons {turn Channel
A off and Channel B on).

8. Depress CHANNEL B ON pushbutton 11. Repeat steps 3 thru 8 for Channel B,

hannel B off).
(turn Channel B off) e. CRT Mainframe Vertical Calibration

9. Channel A ramp should finish at right 1. Rotate OFFSET control counterclock-
graticule edge. If trace does not wise for +06.0, as indicated on OFF-
finish at right graticule edge, refer to SET db display (CHANNEL B INPUT
paragraph 5-3. 3. switches must be out; see step d4

above).
1¢. Depress X-Y PLOT pushbutton and 2. Depress 1 dB PER DIVISION push-
obgerve intensified dot as it moves button.
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9.

10.

. Release REF POS LOCATE,

. Depresg and hold REF POS TLOCATE

and adjust SET potentiometer to
position trace on next-to-top graticule
line,

Trace
should deflect to next-to-botiom
graticule line, Iftrace does not de~
flect as described, refer to para-
graph 5-3, 5,

. Rotate OFFS5ET control eclockwise for

-046.0, as indicated on CFFSET dB
display.

. Depress and hold REF POS LOCATE

and adjust SET potentiometer to posgi-
tion trace on next-to-bhotiom graticule
line,

. Release REF POS LOCATE. Trace

should deflect to next-to-top graticule
lire. If trace deflection is not as de-
scribed, A2 PCB is faulty.

Depress and heold REF POS LOCATE
and adjust SET potentiometer to posi-
tion trace te center graticule line.

Release REF POS LOCATE.

Depress Channel B INPUT R.

f. Storage Memory Digital-to- Analog Con-

verter Calibration

I.

2.

3.

Rotate OFFSET control counterclock-
wige to posgition diagonal trace to cen-

ter screen.  See waveform below.

Depress STORE TRACE momentarily.

Depress RECALL., A digitized trace

4,

similar to that observed in step 1
should be present. See wavelorm
below.

Depress 2 dB PER DIVISION push-
button. A digitized trace that resem-~
bles a backwards Z should be present
on CRT. If the horizontal elements of
this backwards Z-shaped waveform
are not positioned as shown in the
waveform below (i.e., slightly above
and slightly below the top and boitom
graticule lines), refer to paragraph
5-3.86.

g. Vertical Analog-to-Digital Converter

Calibration

1.

Depress 10 dB PER DIVISION push-
button.

Depress REFRESH.

. Depress MEMORY OFF.

. Depress STORE TRACE momentarily.

Depress SUBTRACT.

Depress .2 dB PER DIVISION push-
button.

Obsgerve CRT. A trace gimilar to
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10.

i1.

12,

13.

14,

15.

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

. Depress MEMOQRY OFF.

Depress CHANNEI, A ON pushbutten.

Depregs Channel A and Channel B 10
dB PER DIVISION pushbuttons.

Rotate Channel A OQFIFSET control
counterclockwise until Channel A
trace ig superimposed on Channel B
trace.

Depregs Channel A and Channel B
STORE TRACE pushbuttons.

Depress Channel A and Channel B
SUBTRACT pushbuttons,

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

Obgerve CRT. A crisg-cross wave-
form pattern similar to that shown
below should be present. The ends

of the Channel A and Channe!l B traces
should be contained within the 6 major
divisions that extend 3 divisions on
either side of the center graticule
line, If the traces are not as de-
scribed, refer to paragraph 5-3.7.

1-560A-0OMM

h. Channel A and Channel B Memory and

Subtract Balance

i.

R

i1.

Depress Channel A and Channel B
MEMORY OFF pushbuttons,

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

. Depress REAL TIME.

. Depress INPUT B pushbution lightly

s0 that all three Channel B INPUT
switches are releazsed.

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 doesg not deflect from center
graticule line. If trace deflects, re-
fer to paragraph 5-3. 8..

Depress (release} OFFSET ZERQ.

Depress MEMORY OFF.



12.

14,

Depress Channel B INPUT R.

. Depress CHANNEL A ON and CHAN-

NI B ON g
netl A on and O

{Turn Chan-
nannel B off)

anhutiong.

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-

o

1G.

il

S5ION.

. Depregs and hold REF POS L.CCATE

and adjust SET potentiometer to posi-
tion trace on next-to-bottom graticule
line,

. Release REF POS LOCATE.

. Rotate OFFSET control clockwise to

position trace on next-to-top graticule
line {= -30.0 as indicated on QFFSET
dB display).

. Depress REFRESH.
. Depress OFFSET ZERO., Trace

should deflect to next-to-bottom
graticule line, If trace deflection

is not as described. refer to para-
graph 3-3,8. Depress OFFSET
ZERO.

Depress and hold REF POS LOCATE
and adjust SET potentiometer to posi-

tion trace on next-to-top graticule
line.

. Releage REY¥ POS LOCATE.

. Rotate OQFFSET control counterclock-

wise to position trace on next-to-
bottom graticule line (= +30.0 as in-
dicated on OFFSET dB digplay).

Depress OFF3ET ZERO. Trace
should deflect to next-to-top grati-
cule line, If trace deflection is not
as described, A2 PCB is faulty.
Depress OFFSET ZERO.

Depress REAL TIME.

12,

13.

i4,

15.

186,

17.

18,

18,

20.

21.

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 OF¥S5ET ZERQ; when re-
fresh sweep starts, aliernately re-
lease and depress OFFSET ZERO to
obtain approximately 10 fo 12 rectan-~
gular pulses on the CRT. At the con-
ciusion 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 3-3.9.

Depress X-Y PLOT,

Observe CRT. Intengified dot should
trace the rectangular pulse patiern;
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 conirols 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-NORMATL
switeh to NORMAL.
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22. Reinstall bottom cover (if necessary).

23, Remove RF detector from between
sweeper and 5604,

POWER ACCURACY TESTS

Power Accuracy Verification is divided into
2 tests. The first test verifies the most
common measurement range, +10 to -50
dBm, and is contained in steps j thru g.
This test requires only two additional items
of test equipment: (1) a power meter/
power sengor and {2) a step attenuator.

The second test verifies power accuracy at
+18 dBm and is provided in steps r and s.

This test requires an RF power amplifier,
a de 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.

j. Power Meter/Power Sensor Calibration
at 50 MHz

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

2. Pogition the RANGE control to 1mW.

3. Connect power sensor to POWER
REF connector. Adjust CAL ADJ
serewdriver potentiometer to po-
gition meter pointer on CAL mark,

4, Disconnect power sensor {rom
POWER REF connector.

k. Sweep Generator/Step Attenuator Qutput
Power Calibration

1. Set FREQUENCY RANGE to CW FO
(6647(A)),

2, Set LEVEL fo +10 dBm (8647(A)),

1-560A-OMM

3. Positicon attenuation dial on 355D
to 10.

4. Connect equipment as shown in
Figure 4-2 below.

POWER METER
647 SWEEP GENERATOR o

T TYPE N PLUG TO
== c/ BNC JACK ADAPTER

pos aNC TO BNC
ouTPoT CABLEw 1 §T
STEP [~ 5]
ATTENUATOR i
BNC PLUG TO
POWER SENSOR TYPE N JACK

ADAPTER

Test Setup for Sweep Gen-
erator/Step Attenuator
Cutput Power Calibration

Figure 4-2.

5. Set FREQUENCY RANGE to F1 TO
F2 {66847(A)).

m. Channel A Low Level Czlibration

1. Connect RF detector to front panel
connector A. {Leave detector un-
connected from RF source.)

NOTE

Ensure that bottom
cover is installed.

2. Depress SMOOTHING to MAX.
3. Depress INPUT A.

4. Rotate CFFSET control clockwise
to ~58.0, as indicated on display.

5, Depress 1 dB PER DIVISICN pugh-
button.

8. On right side panel, adjust CH A
(1.OW LEVEL TRIM control as
follows:



{a)

If trace is below center graticule
line, rotate potentiometer
counterclockwise until trace is
slightly above center line and
exhibits only random negative
clipping. See waveform below,

If trace is either above center
graticule line or off-screen, ro-
tate potentiometer clockwise
uniil trace is positioned as de-
scribed in {a) above.

n. Channel A Power Accuracy Test

1

. Rotate OFFSET control counter-

clockwise to +10.0, as indicated on
display.

. Connect RF detector to ocutput con-
nector of 355D,

3. Depress .2 dB PER DIVISION push-
button.

4, Construct a chart similar to that
shown helow in Table 4-32,

[ 1]

. Operate the chart of Table 4-2 as
follows:

{a) Pogition 355D to first Attenuator
Dial Setting.

(b} Adjust OFFSET control to position
center of trace (50 MHz) coincident
with center of graticule creoss-~
hairs on CRT; see waveform helow.

(¢} Record OFFSET dB display value
in OFFSET dB Reading column.

{d) Repeat steps (a) thru (¢} for re-

Table 4-2. Power Accuracy Chart

Attenuator Input Power OFFSET dB Limi{s
Dial Setting Level {(dBm) Reading {dBm}
—_————————
0 +10 +10.6 to + 9.5
10 0 + 0.7 to - 0.5
20 -10 - 9.4 to -10.6
30 ~-20 -19.3 to -20.6
40 -30 -28.2 to -30.7
50 -40 -38.2 io -40.8
60 -50 -49.1 to -50.8%

1 power accuracy reading is not within limits, recheck Channel A
Low Level Calibration {subparagraph m above).

4-10
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maining Attenuator Dial Settings.

{e) If any of the power accuracy read-
ings are out of tolerance, refer to
paragraph 4-4 for instructions on
how to interpret the chart in Table
4-2.

o, Channel B Low I.evel Calibration

1.

Depress CHANNEL A ON and CHAN-
NEIL B ON pushbuttons (turn Channel
A off and Channel B on}.

. In subparagraph m, repeat step 1 and

steps 3 thru 8 for Channel B.

p. Channel B Power Accuracy Test

Repeat subparagraph n, steps I thrud
for Channel B.

g. Channel R Power Accuracy Test

1.

Digconnect RF detector from B and
move to R connector.

Depress Channel B INPUT R push-
button.

Rotate OFFSET control counterclock-
wigse for +10.0, as indicated on OFF~
SET 4B display.

NOTE

The output signal from the

R channel log amplifier is
processed by the A1/A2 PCB
Channel B circuits and dis-
played on Channel B trace.

Repesat subparagraph n, steps 1 thru
5 for Channel R except: for Channel
R complete the chart in Table 4-2
only thru Aitenuator Dial Setting 40.
The R channel has a power measure-
ment range of +16 to -30 dBm.

r. +16 dBm Power Accuracy Test Setup

Output Power Calibration

1-560A-OMM

L.

2.

3.

Set FREQUENCY SELECTOR to
CW FO (6647(A)).

Set RF output at § dBm.

Connect equipment as shown in
Figure 4-3.

%
RF POWER AMPLIFIER < \‘

6647 SWEEP
GENERATOR

POWER METER

POWER SUPPLY

SET FOR
+20 Vo

6 dB ATTENUATOR =~
10 4B ATTENUATOR

POWER SENSOR

Figure 4-3. Equipment Setup, +16 dBm
Verification
4, Disconnect power sensor from 10 dB

8.

attenuator.

Remove both attenuators from test
setup and connect RF detector to
output of power amplifier.

Set FREQUENCY SELECTOR to F1
TO ¥2 (8647(A)).

s. +16 dBm Power Accuracy Test

1.

Rotate OFFSET control counter-
clockwise to +16. 0, ag indicated on
OFFSET dB display.

Adjust OFFSET control to position
center of trace (50 MHz) on center
of graticule crosshairs on CRT.

. Record the OFFSET dB display value.

This reading, which is the R channel
power accuracy at +16 dBm, should
fall between +16. 8 and +15.7 dBm.



4, Move R¥ detector to front panel con-
nector B3,

n

. Hepeat steps 2 and 3 above for
Channel B {the same accuracy limits
apply).

6. Depress CHANNEL A ON and
CHANNEL B ON {(furn 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. Smocothing Verification Tests

1. Position RF ON switch to off (6647),
2. Depress 2 dB PER DIVISION.

3. Disconnect RF detector from R con-
nector and move to B connector.

=9

. Depress INPUT B.

5. Adjust QFYFSET control for -58.0,
as indicated on OFFSET dB display.

§. Depress SMOQTHING to OFF, MIN,
and MAX and obgerve trace at each
position. Trace should exhibit a
change in noige level (see waveforms
A B, and C below). If no change in
noise (s observed, the A3 PCB is
faulty.

A - SMOOTHING OFF

B ~ SMOOTHING MIN

C - SMOOTHING MAX

u. Marker Verification Tests

Position RF ON switch to ON (6647).

. Rotate OFFSET control counter-

clockwise for £00.0 on OFFSET dB
display.

Position attenuation dial on 353D
to 10,

. Depress the 5 dB PER DIVISION

pushbutton.

. Rotate MARKER AMPLITUDE con-

trol fully clockwise (6647},

Rotate MARKER THRESHOLD control
(5604) 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 tiit +45 de-
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grees, If marker does not tilt, Al
PCE is faulty.
4.3.3 Performance Verification Procedure
(Option 3.-GPIB)

The procedure for verifving 560A GPIR Inter-
face {(AB) PCB performance is given below,
This procedure assumes the 56CA perform-
ance to be within specified limits; conse-
quently, the preocedures 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 Ouiput
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
QFFSET: —~58.0
OFFSET ZERQ: 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
SMOQTHING: 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.)

i-560A-0OMM

5608 NETWORK
ANALYZER

-

HORIZONTAL
| 560 SYNGZ AXIS
MARKERS

oy

435A POWER
METER

i
i
i

¥

| |[ 5647 SWEEP GEMERATOR

3550 STEP [0 !
ATTEN RF DETECTOR |
H

*Connections shown by aagia
dashed {--} lines ars POWER
directed by procedura. SENSOR

6647(A)

MARKER: VIDEO

MARKER AMPLITUDE: Fully CCW
TRIGGER: AUTO

SWEEP TIME: 100 ms

FREQUENCY SELECTCR: F1 TOF2
RETRACE RF: ON

Fil: 40 MHz
F2: 60 MHz
F0O: 50 MHz
LEVELING:
POWER: ON
RE: ON
LEVEL: 0dBm

INTERNAL

Pigure 4-4. Equipment Setup for A6 PCB

Performance Verification

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,



{b} If trace is either above the center
graticule line or off-screen, rotate
potentiometer clockwise until trace
is posgitioned as described in step
(=), above.

e. GPIB Controller Readout/560A OFFSET

dB3 Display Tracking Tests

1.

Set FREQUENCY RANGE to CW FO
(664T{AY).

. Adjust attenuator dial on 355D to 0.

. Program controller (1) for maximum

smoothing, and (2) to take data con-
tinuously from Channel A. See flow-
chart in Figure 4-5, A computer
program that implements this flow-
chart is provided in Figure 4-6; this
program is written in HPL for use
with the HP $8253A Programmable

Calculator.
SEND 'S2’
SEND 'AY
INPUT DATA
Figure 4-5. Flowchart for Programming

414

SMOOTHING MAX (S2) and
Continuous Data Readoul on
Channel A

Figure 4-6,

4,

TS

T T 0T

¥

et
T

b

v It
o

R 3 N R AP B S

GPIE Progrom in HFPL for
HP G825A Controller

Rotate OFFSET control on 560A coun-
terciockwise to position intensified
dot at left side of CRT on center
graticule line., The OFIFSET dI3 dis-
play should indicate between +iG.6
and +098,5 x1 digit; the readcut 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 +1i(. 1;
controller should indicate between
+10, 00 and +10.20. If reading is not
correct, refer to paragraph 5-5 for
calibration procedure.

Repeat step 4 for 355D attenuater dial
settings of 10 thru 60. At each atten-
uator dial setting, OFFSET dB display
readout should be within the limits
specified in Table 4-2. To compensate
for noise at the lower power levels
{i.e., -49 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 toc 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 contiroller display
and make a mental note of the rate at
which readout digits change (readout
rate).

. 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.
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3.

Increase RF output of sweeper until
contreller readout rate increases,
The increase in the readout rate
should occur around -29.5 dBm
(-20,50 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 335D clock-
wise to 10,

Digconnect RF detector from 355D;
connect power sengor in its place.

Set RF output for a 0 dBm reading
on power meter,

Disconnect power sensor from 355D
and reconnect RF detector,

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

1.

2.

Rotate attenuator dial on 355D coun-
terclockwise to 50 {-40 dBm).

Observe SMOQOTHING 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, A§ PCB is faulty.

i. Settling Time Determination Tests

1,

Referring to flowchart in Figure 4-7
or program in Figure 4-8, program
the controller to (1) send a fast mode
(FM) command and (2) take 1000 read-
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SEND 'FM-

PRINT START TIMER

SEND "Ar¥

;

INPUT DATA

HER I

PRINT 'STOP TIMER’

RECORD
TIME

Figure 4-7, Flowchart for Programming

560A to Return 1000 Readings
of Channel A Data

ings of Channel A data. Use a stop-
waich 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 $2
measurements, (This time is the in-
herent time delay of the controller/
560A GPIB system.)

. Program controller to {1} send hold

o
1
[y
i



mode (HM) command, (2} send smooth-
ing off (SG) command, and {3} take
1000 readings of Channel A data. {(In
flowehart of Figure 4-7, change "EMmT
to "HMSY " and rerun program.) Use
g stopwatch to measure the time be-
tween 'START TIMER' and "STOP
TIMER' in controlier program. Sub-
measured in step 1

from fhe time measured in this step.

The difference bhetween these two
tirmes should be 12 +2 seconds. If
the time is not 12 =2 geconds, the AS
PCH is faulty; there is no adjustment

for this time delay,

tract the time

3, Program controller for smoothing 1
(substitute 'S1"7 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 AS PCB
is faulty.

2

4, Program coniroller for smoothing 2
{substitute 52" 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 AS§
PCB is faulty.

Br o owrt RSy TFHT

IV mrt "Etart
Eralra FERAS
ihe t1rzt  beze
N s SR

23 omrt “Stop

Flemind withihe
:

ond keep,
g +1
31 walt SWibhesw
Srowrt TdA. TRIC
B ored THEH
Trol+1+1
2 o1d Ialopgs
ato 5
91 hespiprt "Sto
T otiming, "§ERG
Tar wrt Fo6s "RLT
it zte

Figure 4-8. GPIB Program in HPL for
Taking 1000 Readings of
Measurement Data

4-4 POWER ACCURACY MFEASUREMENT
CHART

This paragraph describes the power acou-
racy measurement chart that appears in
paragraph 4-3.2 n. of the Performance Ver-
ification Procedure, This degcription ig
divided into two areas: {1) a description

and listing of the possible error sources
inherent in the power measurernen: sysiem
cof paragraph 4-3. 2, and {2) recommended
courses of action, should one cor more

power accuracy readings be out of tolerance,

4-47 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 coniribute 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, :
For the Model 6647(A) Programmable Sweep |
Generator and the 560-7 series detect-
ors, this error is: At +10 dBm (355D
Attenuator Dial at 0), the source match
of the sweeper and the mismatch of the
R} detector interact to produce an
overall error of 0,28 dB. At 0 dBm and
below (355D Attenuator Dial between 10
and 80), the source match of the 355D
and the RF detector interact to produce
an error of ¢, 14 4B.

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.

c. Step Attenuastor Error. The HP 355D
Step Attenuator has a specified accuracy
of £0.3 dB from dc to approximately
20 MHz. This possgible error in accu-
racy is present at all attenuator dial
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seftings, including zero.

4-4.2 Recommended Courses of Action for

Power Accuracy Qut-of-Tolerance

d. Model 560-7 or 580-71 Series RF Conditions
Detectors Frequency 3ensitivity Error, The Channel A and B accuracy potentiome-
This possible error scurce varies with ters (R154 and R181}, along with those for
frequency and is graphically shown in Channel R (R230 and R204), are critical
Table 1-3, adjustments. These potentiometers should
net be adjusted until all of the other pos-
e, A and B Log Amplifier Accuracy Error. gible~error-producing sources have been
This possible error source varies with checked, or, in the case of the 360 detec-
input power; it is graphically shown in tors, until the possible-error sources
Table 1-1.
Table 4-3. Possible Errors Inherent in Power Measurement
System of Paragraph 4-3.2
Posgible Error (dB) at 50 MHz
Input | Det. /Source Harmonic Detector
Power Match Frequency | Atienuator Frequency | L.og Amp RMS
{dBm) | Interaction at 30 dBe Accuracy Sengitivity | Accuracy Error*
+0.6 +0.3 +0. 8
+16 +0. 31 -0.4 +0. 04 -0.32 +0.4 0.7
+0.3 +0.3 +0. 6
+10 =0, 28 0.2 +0. 3 0.2 +0.2 0.5
+0.3 . +0. 3 +0.7
] +0. 14 -0.2 +0, 3 -0.92 +0.3 0.5
+0.15 +0.3
- +0.
10 +0. 14 0.1 +0.3 0.2 +0.,4 +0.8
: +0.15 +0.3 +0.7
- +
20 +0, 14 0.1 +0. 3 -0, 2 +0.5 0.8
+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 0.1 +0.3 0.9 +0.7 +0.8
+0.15 +0.3
50 +0. 14 -0.1 +0.3 -0.2 +0.8 0.9

*The rms error is found by squaring the individual errors, summing them, and taking

their gguare root,

The rms error for +10 dBm would be as follows:

‘\/(0.28)2 2 0.2 + 0.9% + (0.9°% + (0.9° =
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have been isolated from the 3R0A input,
Therefore, the following should be per-
formed before the sveourzey adjustments
are atiempted,

a. If any of the power accuracy readings for
- mel A {or B) are out of tolerance,
serform the Channel B ior A)Y low-level
calibration and power accuracy tests in
paragraph 4-3, 2. After performing the
Channel B {or A) tests:

1. If Channel A {cr B) is out of tolerance
but Channel I3 (or A) is not, perform
the Channel A {or B) checks and ad-
justments in paragraph 5-4. 1. After
performing these checks and adjust-
ments, recheck Channel A (or B)
power accuracy.

2. If both channels' power accuracy read-
ings are out of tolerance;

{a) Try a different RF detector,

(b} Try a different 355D Step Attenu-
ator.

{c) Performn the power accuracy test
in paragraph 4-5,

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 adjusiments, 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 sgurce in log amplifier power

To connect the do
Ut requires pecial
iructions, slong with

accuracy tests, voltages
to the log amplifier in
connector test jig,

2 parts list, for !

-

gure i-2. The IIDC
ply {Table 4-1)
ra used o supply the cvoltages, To

periorm this test, procesd as foliows:

_‘_:;i'v!_':én in ¥ :
P B0 DO Power Sur

a. Connect equipment, with the excepiion of
the RE detecior, as shown in Figure 4-1
(page 4-3).

b, Position 560A controls as follows:

CHANNEL A ON: Cn
INPUT: A
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dBidBm: dBm
CFFSET: See Table 4-4
OFFSET ZERO: Noi depressed
CHANNEL B ON; Off
INPUT: B
MEMORY: Oft
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX

¢, On 5680A, press REF POS LOCATE and
adjust the SET potentiometer to position
trace on center graticule line.

d. Connect the gpeciul connector test jig
(Figure 4-9) to the front panel "A' con-
nector,

e. Connect the black lead of the test jig to
the negative (-} terrminal 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.
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1 Meg
7 CONNECTOR

-
/ SHIELD POST T POWER

SUPRLY

SHIELD

i
/ ; Z-WIRE SHIELD CABLE

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 M@ resistor to pin 3. Solder the other resistor lead to

shieldpost.
4, Solder 1 M resistor to pin 4. Solder the other resistor lead to
shieldpost.
Special Connector Parts List
Part
Description Part Number Vendor
Connector, Plug 08CL4M Switcheraft, Inc.

Shielded Wire,

2-conducted, 22 ga. 2464 Belden
Resistor, Metal Film, EMFB5TS-1 Meg-0.1% Dale Elect.
1 Mz, 1/8W, 0.1%

(2 each) RNCH3J1D0O4BS Mil. Spec.
Resistor, Metal EMFG5FT®-35.7k-0.1% Dale Elect,
Film, 35.7 ka, 1/8W,

1/8W, 0.1%

Figure 4-9. Fabrication Instructions for Special Connector Used
With DC Voltage Standard
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h. On the power supply, adjusi the controls Table 4-4. Eguivalency Chart,

to provide voltage number 1 in Table 4-4, DC Volitage to dBm
i, On 5604, adjust OFFSET fo position ifrace
on center graticuls line, The OFFsET
B display should read the dBm value =
that corresponds to voltage number 1 in 1, -1.462V +16, =062
Tahle 4-4, - :
2 -0, 8208y = a2
3 -4, 24408 =2, 40,2
Repeat steps h and i for the remaining 4. -88.84 m¥ -5, 10,72
& T T Ll - -
voltages in Table 4-4. 5 06 1% et e
3l -5.,268 mi w18 .2
NOTE Tooo -1 318 mv 26, =002
. 8 2630 uV -5%, =004
Trace instability at -40 and -47 it '
dBm (Tabhle 4-3) may be due fo G, ~R2.0 uv -40, 0.3
herm - sed voltages m =
thermocouple m_duceci olitages 10, 10.0 uv 47, <03
and 60-hertz noise.
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SECTION V
CALIBRATICN

5.1 INTRODUCTION

This ze=ction provideg calibration instruc-
tions for the Front Panel (Al), Digital (A2),
Amplifier (A3), and optional GPIB in-
ce {A6) PCBs, The instructions in this
section should not be performed unless the
performance verification ingtructions in
Section IV indicate that an out-of-tolerance
condition exists.

5.2 GAINING ACCESS TO THE 560A
PRINTED CIRCUIT BOARDS

The 580A 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 360A configura-
tion are readily accessible, How to galn
access to these PCBs is described below:

Horizontal Configuration

To gain access to the network analyzer
PCHs, remoeve the two straight brackets
and the two left-corner brackets from the
rear of the 360A (Figure 5-1), and slide the
botiom cover {o the rear; to gain access o
the CRT mainframe PCBs, remove the two
right-corpner brackets in addition io 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 stide
the bottom cover to the rear; to gain access
to the CRT mainframe PCBs, remove the
two fop~corner brackets in addition fo the
two straight brackets, and slide the top

LEFT
CORNER
BRACKETS

STRAIGHT
BRACKETS

CORNER
BRACKETS

Figure 5-1.
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cover to the rear. Figure 5-3 shows a ver- front panel and digital PCH circuits are
tical chassis with the nefwork analyzer

described in the following paragraphs, The
PCEs exposed,

caiibration of these two PUCBs reguires a
5.3 FRONT PANEL {A1) AND DIGITAL (A2} digital volimeter and a sweep generaior.
POB ADJUSTMENTS The sweep generator interconnections and
initial control positioning for the WILTRON
The adjustments required to calibrate the 6617(AY Programmable Sweep Generator are

TOP
CORMNER
BRACKETS

STRAIGHT
BRACKETS

BOTTOM
CORNER"
BRACKETS

Figure 5-Z., Rear Pane! Brackets. 360A Vertical Chassis

GPIB INTERFACE

‘ INTERFACE CONTROL
{AG) PCB

LOG AMP {A8) PCH

{AZ) PCB

POWER SUPPLY
(A4} PCB

NETWORK
ANALYZER
SECTION

CRY
- MAINFRAME
SECTION
FRONT PANEL
{A1) PCB
DIGITAL
(A2) PCB

Figure 5-3. Vertical Chaggis With Network Analyzer Exposed
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shown in Figure 5-4,
NOTE

Heference to top and bottom

of the CRT in the following
procedures is viewed with the
260 upside down (Figure 5-13),

S80A NETWORK
ANALYZER

HORIZONTAL

[ SEDQ BYMNC-Z AXIS

MARKERS

BEQT SWEEP GENERATOR E
- B ]

|
I
i
i

gﬁﬁ DETECTOR

MARKER: VIDEC

AMPLITUDE: Fully CCW
TRIGGER: AUTO

SWEREP TIME: 100 ms

FREQUENCY SELECTOR: F1 TO F2
RETRACE RF: ON

F1: Lower frequency of interest

F2: Higher frequency of interest
LEVELING: INTERNAL

gan |

POWER: ON

RF; ON

LEVEL: Maximum Leveled Power
560A

QUTPUT MODE (rear panel): CRT

Figure 5-4, Digital PCB Calibration Equip-~-
ment Setup Using WILTRON
6600(A) Series Programmable
Sweep Generator

5-3.1  Power Suppily Checks and OFFSET
dB Display Reference Voitage
Check and Adjustment

This paragraph provides instructions for
checking the +15V, -15V, and +5V power
supply output voltages, plus the +1,000Vde
input reference voltage for the Channel A
and Channel B OFFSET dB digital volt-
meter digplays. Instructions for adjusting
the OFFSET dBE reference voltage are also
included. The power supply voltage checks
contain no corresponding adjustment in-
gtructions; there are no adjustments for
thege voltages. If any of the three power
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supply voltages are out of tolerance, the
power supply (A4} PCRB is faulty.

To perform voltage checks, proceed to
subparagraph a, below. If the +1.000 volt
OFFSET dB display reference voltags is
out of tolerance, perform the voltage ad-
justment outlined in subparagraph b, below.

a. Voltage Checks

1, Connect 5604 to sweep generator and
pogition 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 AZTF1
{common) (see Figure 5-14 for loca-~
tion} and AZ2TP2. Verify that meter
indicates +15.0 £0.6 Vde.

5. Connect DVM test leads bhetween
A2TPI1 (common) and A2TP3, Verify
that meter indicates -15.0 +0.86 Vde.

6. Connect DVM test leads between
A2TF1 (common) and A2TP4, Verify
that meter indicates +5. 0 0.2 Vdc.

Y. Connect DVM test leads bhetween
A1TP1] (see Figure 5-13 for locatiomn)
and A1TP2 (common)., Verify that
meter indicates +1,000V £1.0 mVde.

To adjust A1IR73 in b below,
use a tubular adjustment
tool with a recessed screw-
driver tip {General Cement
{(GC) part number 8278, or
equivalent). A1R73 is diffi~
cult to reach; the use of &
normal screwdriver may
result in the screwdriver's
slipping [rom the potenti-
ometer screw slot and
damaging the Al PCB.

5-3



b. OFFSET dB Reference Voltage Adjust-
ment., With DVM connected between
AlTPL and AITP2, adjust potentiometer
AIRT3 for +1.000Vde.

5.3.2 Horizontal Clamp and CRT Mainframe
HORIZ POSITION and X-Gain
Adjustments

This paragraph provides instructions for
aligning the CRT mainframe horizoatal
deflection with the network analyzer nor-
malized §-10V input horizontal sweep
ramp. To perform these adjusiments,
proceed as follows:

a. Perform voltage checks per paragraph £
5-3. 1.
b, Position 560A conirols as follows {con~
trols not identified may be in any posi-
tion):
CHANNEL A ON: On
INPUT: R
MEMORY: O
dB PER DIVISION: 7 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
QFFSET ZERO: Not depressad
OFFSET: +50.0
MARKER THRESHOLD: Off
REAL TIME: On
SMOOQTHING: Off g,
c. Position A3 PCB TEST-NORMAIL 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 cbserved on CRT, begins to

5-4

intensify and clamping starts. Clamping
is indicated when the trace stops rising
diagonally and either 'shoots up' (right
end) or "drops off’ { end) vertically,
See waveform below,

Adjust HORIZ S5TOP 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 (QUTPUT MCDI
gwitch in CRT posiiion}.

Adjust manual sweep conirol fully CW
{to high end of band). DVM should in-
dicate +10,0 £0,2Vde, 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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iand 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 releaged.

n. Adjust OFFSET control until trace ig
positioned on center graticule line,

Q

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 380A controls as follows {con-
trols in beld type indicate changes from
the previous step):

CHANNEL A ON: On
INPUT: R
MEMCRY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET dB: +50.0
QOFFSET ZERO: Not depressed
CHANNEL B ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSEY dB: +40.0
OFFSET ZEROQ: Not depressed

MARKER THRESHCLD: Gff
REFRESH: On

REFRESH HOLD: Off
SMOOTHING: Cff

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-
nzal trace} and the finish (left end) of the
Channel B refresh ramp can be observed.
See waveform below.

. Rotate A2R10 (see Iigure 5-14 for loca-
tion) clockwise until irace flattens on the
left side; stop rotation.




. Rotate AZRI0 counterclockwise until the
trace returns to norinal (step d wave-
form). Continue counterclockwise ad-
justment for approximately 1,4 turn.

g, Depress CHANNEL B ON pushbutton
(turn Channel B off).

k., Depresgs X-Y PLOT pushbutton and ob-
serve intensified dot as it moves across
CRT. If dot fails to reach left graticule
edge, adjust potentiometer AZRE1 clock-
wise; if dot travels bevond left graticule
edge, adjust AZRE! counterclockwise,
Repeat, as necesgsary, until dot reaches
left graticule edge before disappearing
from CRT,.

i. Depress CHANNEL B ON pushbution.

j. Adjust A2R77 so that both refresh ramp
endpoinis coincide with left graticule
edge,

k., Depress CHANNEL B ON pushbutton
{turn Channel B off).

NOTE

if no other calibration ad-
justments are to be per-
formed, proceed to step m.
If additional calibration ad-
justments are required,
however, disregard steps
m thru g and proceed to
next calibration adjustment
paragraph.

m. Readjust AZR10 (steps e and §), if
necegsary,

n. Adjust A2R78 so that left end of Chan-
nel A refresh ramp coincides with left
graticule edge.

©. Refasten A3 PCR to chassis and position
5604 upright.

p. Adjust CRT mainframe HORIZ FOSITION
to position leff end of trace on left grati-
cule edge.

¢, Adjust CRT mainframe X-Gain potenti-
ometer fo 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 q until trace is positioned as shown
below.

5-3.4 Channel A and Channel B OFFSET
ZERQ Adjustments

This paragraph provides instructions for
adijusting the Channel A and Channel B OFF-
SET ZERO traces so that their position is
coincident with their regpective channel's
REF POS L.OCATE trace position. To per-
form these adjustments proceed ag follows:

a. Perform voltage checks per paragraph
3-3. 1.

b, Fosition 560A controls as follows {con-
trols in bold type indicate changes from
the previous step):

CHANNEL AON: On
INPUT: R
MEMCRY: Off
aB PER DIVISION: .2
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REFERENCE aB/dBm: dBm

OFFSET: -00.0
CHANNEL B GN. Off
INPUT &

MEMORY: Off

dB PER DIVISION: .2
REFERENCE dB/dBm: ¢Bm
CFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REAL TIME: On
SMOUTHING: Off

. Depress INPUT A pushbutton lightly so

that all three Channel A INPUT switches
are released.

Depress and hold REF POS LOCATE
pushbuiton and adjust SET gcrewdriver
potentiometer to pogition trace on center
graticule line.

Release REF POS LOCATE.

Depress OFFSET ZERQO; adjust AZR185
(see Figure 5-14 for location) to posi-
tiqnltrace 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 (i‘elease) OFFSET ZERO.
Depresgs Channel A INFUT R.

Depress both CHANNEL A ON and CHAN-
NEL B ON pushbuttong (turn Channel A
off and Channel B on).

Depress INPUT B pushbuiton iightly 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 LLOCATE,
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0. Depress OFFSET ZERO; adjust porenti-
ometer AZR157 to position trace on cen-
ter graticule line.

p. Depress REF POS LOCATE momentar-
ily and insure that trace deoes not de-
flect, (Note: Increase sweep speed for
steady, non-flickering trace.)

q. Depress(release) OFFSET ZERO.
r. Depress Channel BINPUT R.
NOTE

If no other calibration ad-
justments are to be per-
formed, proceed o step s.
If additional calibration ad-
jusiments are required,
however, disregard step s
and proceed to next calibra-
tion adjustment paragraph.

g. Refasten A3 PCB to chassis and position
560A upright.

5-3.5 CRT Mainframe Vertical Calibration

This paragraph provides insiructions for
adjusting the CRT mainframe vertical de-
flecticn circuits to be compatible with the
560A vertical sigral. 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

¢, Position 5360A controls as follows (con-
trols not indicated may be in any posi-
tion. Conirols in bold type indicate
changes from the previous step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DiVISION: 5

1]
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REFERENCE dB/dBm: dBm
OFFSET: 30.0
GFFSET ZERO: Mot depressed
CHANNEL B ON; Off
MARKER THRESHOL O Off
KREAL TIME: On
SMOOTHING: Off
CUTPUT MODE (rear panei) CRT

d. Depress INPUT A pushbutton lightly so

i.

e

that atl three Channel A INFUT push-
buttons are releaged.

. Depress and hold REF POS LOCATE.

. Observe CRT and adjust SET screw-

driver potentiometer to posgition trace
next-to-bottom graticule line,

on

. Release REP POS LOCATE.

Observe CRT and adjust CRT mainframe
Y-Gain potentiometer (see Figure 5-12
for location) to position trace on next-to-
top graticule line, The CRT mainframe
Y-Gain and 560A Reference Poesition
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

+0,025Vdc, as indicated on DVM,

. Adjust CRBT 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 [rom off-gcreen
top to off-gcreen 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.

5-8

NOTE

If no other calibration adjust-
ments are to be perlormead,
proceed to step p. I addi-
tional calibrations are re-
quired, however, disregard
steps p and g and proceed to
next calibration paragraph,

Depregs INPUT R.

Refasten A3 PCB to chassis and position
580A upright.

5.3.6 Storage Memory Digital-toc-Analog

Converter Calibration

Thig paragraph provides ingiructions for
calibrating the storage memory digital-to-
analog {D/A} converter's gain and offset
potentiometers, A2R31 and AZR34, respec-
tively, To perform these adjustments,
proceed ag follows:

a.

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.

. Perform Channel A and Channel B OFF-

SET ZERO adjustments per paragraph
5-3.4.

Perform CRT mainframe vertical cali-
bration per paragraph 5-3. 5.

Position 580A controls as follows (con-
trols not indicated may be in any position;
controls in hold 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 TIiME: On
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST
. Depress and hold REF POS L.OCATE and
adjust SET screwdriver potentiometer to
position frace on center graticule line.

Releage REF POS LOCATE.
. 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 4B PER DIVISION pushbutton,

. Obgerve CRT; a digitized trace that re-
sembles a backwards Z {(see waveform
below) should be present.
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o. Adjust AZR31 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 bottem solid grati-
cule lines; see waveform below, (Note:
A2R31 adjusts the overall height of the

Z, and AZR34 adjusts its vertical offset.)

NOTE

1f no other calibration ad-
justments are to be per-
formed, proceed to step p.
If additional calibration
adjustments are reguired,
however, disregard steps
p thru u and proceed to
next calibration adjustment
paragraph,

p. Depress MEMORY OFF,

. Position A3 PCB TEST~-NORMAL switch

to NORMAL.

Refasten A3 PCXH 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 ig positioned as shown below,



5-3.7 Vertical Analog-to-Digital Converter
Calibration

Thig paragraph provides instructions for
calibrating the vertical analog-to-digital
(A/D) converter's gain and offset potenti-
ometers, A2ZRI18 and A2R24 respectively.
To perform these adjustments, proceed ag
follows

a. Perform voltage checks per paragraph
5-3. 1.

b. Perform horizontal clamp and CRT
mainframe horizontal deflection adjust-
ments per paragraph 3~3.2,

¢. 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~fto~
analog converter calibration per para-
graph 5-3, 6.

g. 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

QFFSET ZERO: Not depressed
CHANNEL B ON: Off

INPUT: R

dB PER DIVISION: 10
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REFERENCE dB/dBm: dBm
OFFSET ZERQ: Not depressad
MARKER THRESHOLD Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depress and haold REF POS LOCATE and

adjust SET szcrewdriver potentiometer to
pogition frace on center graticule line,

i. Releage RETF PPOS LOCATE,.

NOTE

Steps j thru o, below, pro-
vide a means of chserving

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-
ometiers are properly adjusted,
the subtracted signal is a
straight line +0.6 dB,

i. Depress MEMORY OFF,

. Depress 10 dB PER DIVISION pushbutton.
. Depress STORE TRACE momentarily.

. Depress SUBTRACT.

. Depress .2 dB PER DIVISION pushbutton.

. Obgerve CRT. A sloping trace similar

to either A or B below should appear.
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B

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 g thru y, below,
adjustments made {0 AZR24
(offset) and A2RI19 {(gain) will
have only minimal effects on
the trace presently being dig-
played. Reason: The dis-
played trace is created, in
part, by the storage memory
and thesge two potentiometers
affect the gignal before it ig
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 stepsg j thru o are
performed.

gq. 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,

. Repeat steps j thru o, above.

. Obsgerve CRT with .2 d¢B PER DIVISION

pushbutton depressed. If right trace end
is not superimposed on right side of
center graticule line, repeat steps j
thru g. If right end of trace ig posi-
tioned as described (see below)}, proceed
with step t.
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t.

Observe CRT. ¥ trace has a right-to-
left downward (negative) slope (wave-
form A below), adjust potentiometer

A2 R1¢ slightly clockwise. Conversely,
if trace has a right-to-left upward (posi-
tive} slope (waveform B below), adjust
A2R1% slightly counterclockwise,

u. Repeat steps j thru o, above,

v. Observe CRT. If trace still has a slops,

repeat steps j thru o and t, above, until
trace ig level at .2 dB per division of
trace deflection. Now, if traceis 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.



a8,

ab.

ac.,

ad.

ae.,

af.

. Observe CRT.

. Obgerve CRT.

If level trace iz above
center graticule line, rotate A2R24
slightlv clockwise. Conversely, if level
trace is below center graticule line, ro-
tate AZR24 slightly counterciockwise,

Repeat steps j thru o, above.

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
AZR19 so that the vertical
A/D converter has equal
gain (glope) for Channel A
and Channel B signals.

. Depress MiZMORY OFF.

Depress 10 dB PER DIVISION push-
button.

Depress CHANNEL B ON pushbutton
(turn Channel B on).

Depress and hold Channel B REF PGS
LLOCATE and adjust SET petentiometer
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.

Cbhserve CRT. if the left-to-right excur-
gion of the Channel B trace slopes more
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ag.

ah,

than +3 major divisiong fram the center
graticule line (see waveform below), re-
adjust AZRI18 either slightly clockwise or
slightly counterciockwise. The direction
of A2R19 rotation depends on whether
the trace-slope is pogitive 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 traceg, in the criss-
cross waveform pattern (see below),
should be contained within the § major
divigiong that extend #3 divisions on
either side of the center graticule line.
If the distance between the trace ends is

. as described, the adjustment ig complete.

1f, however, the distance between the
trace ends is not correct, repeat steps j
thru o, af, and ag, above, until trace end
digtance is within the +3 division toler-
ance.

NOTE

If no other calibration
adjustiments are to be
performed, proceed to
step ai. If additional cal-
ibration adjustments are
required, however, disre-
gard steps al thru ap

and proceed to next cali-
bration adjustment para-
graph.
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airn.

. Depresg CHANNETL B ON pushbutton
{turn Channel B off).

aj. Depress Channel A and Channel B
MEAORY OFF.

ak., Pogition A3 PCE TEST-NORMAL switch

to NOBRMAL,

Refasten A3 PCB to chassis and posi-
tion 560A upright,

an. Adiugt OFFSET control until trace is
positioned to center graticule line,

Adjust CRT mainframe HORIZ POSI-
TION to position left end of trace on
left graticule edge.

S50,

. Adjust CRT mainframe ¥-Gain poten-
tiometer to position right end of {race
on right graticule edge. The HORIZ
POSITION control and XN-Gain poten-
tiometer are interactive; repeat steps
a0 and ap uniil 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, AZ2R138 and A2R133, are
located on the digital (A2) PCB. The
memory-subtract balance potentiometers,
A1R84 and A1RE6, are located on the front
panel (A1) PCRB, To perform these adjust-
ments, proceed as follows:

a. Perform voltage checks per paragraph
5-3.1.
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. Perform horizontal clamp and CRT main-

frame horizontal deflection adiustments
per paragraph 5-3. 2.

. Perform refresh horizontal gain adjusi-

ments per paragraph 5-3.3.

. Perform Channel A and Chamnnel I3 OFF-

SET ZERO adjustments per paragraph
5-3.4.

. Perform CRT mainframe vertical cali-

bration per paragraph 5-3. 5.

Perform storage memory digital-io-ana-
log converter calibration per paragraph
5-3.8.

Perform vertical analog-to-digital con-
verter calibration per paragraph 5-3.7.

Position 960A 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
QOFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: R
MEMORY: Gff
dB PER DIVISION: 2
REFERENCE dB/dBm: dBm
QFFSET ZERO: Not depressed
THRESHOLD: Off
REAL TIME: On

SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depress INPUT A pushbutton lighily so

that all three Channel A INPUT switches
are released.

. Depress and hold REF POS LOCATE and

adjust SET screwdriver potentiometer fo
position trace on center graticule line.

Release REF POS LOCATE.

. Depress OFFSET ZERCO.

. Depress STORE TRACE momentarily.
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P.

g.

r,

Y.

Depress RECALL.

Observe CRT and adjust A2ZR138 (see
Figure 5-14 for location) to position
trace on the center graticule line,

Depress SUBTRACT.

i A

\ CAUTION !

st
In step r, AIRS84 is diffi-
cult to reach, particularly
on the horizontal chasgsis,
To reach the potenticmeter,
place the A3 PCB in the
horizontal (cloged) position,
To perform the adiustment,
use an ingulated adjustment
tool; exercise caution fo
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 posgition. 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 pushbutions (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 RETF POS LOCATE.

z, Depress OFFSET ZERO.

5-14

za. Depress STORE TRACE momentarily.

ab.

aAC.

ad.

ae.

af.

ag.
ah.

ai.

aj.

ak.

Depress RECALL,

Observe CRT and adjust A2ZR133 to posi-
tion trace on center graticule line.

Depress SUBTRACT.

AR R Oy

Y CAUTION |
In step ae, A1R86 is diffi-
cult to reach, particularly
on the horizontal chassis.
To reach the potentiometer,
place the A3 PCH 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,

Obgerve CRT and adjust AI1R86 to posi-
tion irace on center graticule line.

Depregs RECALL and SUBTRACT aiter-
nately; there should be no change in
trace pogition. 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 pushbutfon
{(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.

a0, Depress Chamnel A and Channel B STCRE
TRACE; then SUBTRACT,.

ap. Depress Channel A and Channe! 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
posgitioned as described, proceed to
step ar. If, however, the criss~cross
pattern ig offset from the center grati-
cule line, readjust. A2R24 ags 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 MEM-
ORY OFF.

at. Position A3 PCB TEST-NORMAL switch
to NORMAL,
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au, Refasten A3 PCB to chassis and posi-
fion 560A upright.

av. Adjust OFFSET control until trace is
positioned to center graticule line,

aw. Adjust CRT mainframe HORIZ POSITION
io position left end of trace on left grati-
cule edge,

ax, Adiust CRT mainframe ¥-Gain potenti-
ometer to positicon right end of trace on
right graticule edge, The HORIZ POSI-
TION contirel and X-Gain potenticmeter
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 poteniiometers, AZ2R43 and AZR40
respectively. and adjusting the dot connector
potentiometers AZR46 and AZ2R50. To per-
form these adjustments, proceed as follows,

a. Perform voltage checks per paragraph
59-3.1.

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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i

Perform storage memory digital-to-zana-
log converter calibration per paragraph

5-3.6.

. Perform vertical analog-to-digital con-

verter calibration per paragraph 5-3.7.

Periorm Channel A and Channel B mem-
ory and subitract balance adjusiments per
paragraph 5-3. 8.

Position 580A controls as follows {con-
trols net indicated may be in anv position;
those in hold tvpe are changes from the

CHANNEL A ON: On
INPUT: R
MEMORY: Oft
dB PER DIVISION: §
REFERENCE gB/dBm: dBm
OFFSET. - 300
QOFFSET ZERQ: Not depressed
CHANNEL B ON: Off
MEMORY: Off
MARKER THRESHOLD: it
REAL TIME: On
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depress INPUT A pushbutton lightly so

that all three Channel A INPUT switches
are releasged.

Depress and hold REF POS LOCATE,

. Obgerve CRT and adjust SET gcrewdriver

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 defiects to next-to-bottom grati-
cule line, Depress (release} OFFSET
ZERQ, 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

5-16
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Aad.

ab.

ZERQ adjustments,

. Depress REFRESH; insure REFRESH

HOLD is not deprezged,

Depress QFFSET ZERO.

« Obzerve CRT and adjust potentiometer

AZR43 (see Figure 3-14 for loca
position trace on next-to-boitor
cule line, See waveform below,

tion) to

grati-

Depress (release} OFFSET ZERO.

Observe CRT and adjust potentiometer
A2R40 to position trace on next-to-top
graticule line. See waveform below,

Depress REAL TIME,

Depress and hoid REF POS LOCATE.
Obsgerve CRT and adjust SET potentiom-
eter to position trace to next-to-top
graticule line,

Releage REF POS LOCATE.

Observe CRT and adjust OFFSET control
to position trace on next-to-bottom grat-
icule line (& -30.0).

Depress OFFSET ZERO and insure that
trace deflects to next-to-top graticule

line., Depress (release) OFFSET ZERO.

Depress REFRESH.
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ac, Depress QFYSET ZERO and insure
that trace deflects to next-to-top grati-
cule line 21 minor divizion., If trace
deflection is net as described, A2 PCB
is faulty,

ad. Depress REAL TIME,

ae, Set controls for a 10 5 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 QFF3ET ZERO to obtain approx-
imately 10 to 12 rectangular pulses on the
CRT. At the conclusion of the refresh
sweep, lmmediately 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 AZRbH0 to
obtain optimum pulse response--no over-
shoot or ringing,

aj. Depress (release) REFRESH HCLD.

ak., Set controls for 100 ms sweep.

am, Depress REAL TIME.

an. Position A3 PCB TEST-NORMAIL switch
to NORMAL.

ao. Refasten A3 PCB te chassis and position
560A upright.
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ap. Adjust OFFSET control until trace is
positioned to center graticule line.

ag. 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 meainframe X-Gain potentiom-
eter to position right end of trace on right
graticule edge., The HORIZ POSITION
contrel and the X-Gain potentiometer are
interactive; repeat steps ag and ar until
trace is positioned as shown below.

5-4 LOG AMPLIFIER (A3) PCB
ADJUSTMENTS

The adjustments required fo 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 Secticn 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 potenticmeters.

5-41 Channeis A, B, A&B, and R Power
Supply, Offset, Reference, and
Thermistor Voltage Checks and

Adjustments

This paragraph provides instructions for
checking and/or adjusting the Channel A,



B OA&R, and R power supply, cifset, ref-
erence, and thermistor voltages., To

ust these voltages does not
Ny e connecied

check and ad

recl: it will not
> o check and ad-
just the offset, e, and thermistor
voltages requires the use of a simulated
detector. This simulated detector contains
nrecision resistors for simulating the de-
tector diode, offset potentiometer, and
thermistor resistiances, Figure 5-5 shows

thig simulated detector and provides baoth
fabrication instructions and a parts tist.
To perforim the checks and adjusiments in
this paragraph, gain sccess to the A3 POUR
(paragraph 5-4y and proceed as foliows:

a. Depress 560A POWER to ON. Other con-
trols may be in any position.

b, Perform Channel A, Channel B, Channel
A& B, and Channel R power supply checks
ag follows:

PIN 2

Fabricate simulated detector as follows:

1.

2, Solder 1 Mfl resistor to pin 3.

3. Solder 1 Mf resistor to pin 4.

Solder one end of 5.11 k& resistor to pin 1,
to the connector shieldpost and to pin 2.

Solder the other resistor lead to shieldpost.

Solder the other resistor lead to shieldpost.

Simulated Detector Parts List

1 Meg

CONNECTOR
SHIELDPOST

Solder the other resistor lead

Part
Desgcription

Part Number

Vendor

Connector, Plug

09CL4M

Switcheraft, Inc.

Regigtor, Metal Film,
5.11 k2, 1/8W, 1%

EMT55T1-5.11k~1%

Dale Elect.

{1 each)

Resistor, Metal Film, EMF55T9-1 Meg-0.1% Dale Elect.
1M, 1/8W, 0.1% —_—

(2 each) RNC55J1DO4RBS Mii. Spec.

Figure 5-35.
and Parts List

5-18

Simulated Detector Fabrication Instructions
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1. Connect DVATL test leads between TP1E
and TP {(see Figure 3-10 for loca-
tiony.  deter should indicate 20,0
=t.2Vde,

Connect DVM 1est leads between TP21
and TP22. Meter should indicate
0.0 £1.2Vdo.

3. Connect DVAM test leads between TP1
and TP4 (commeon). Meter should in-
dicate +15.0 +0.6Vde,

4, Connect DVM test leads between TP2
and TP4 (commond. Meter should
indicate -15.0 %0.6Vde.

5, Connect DVM test leads between TPS
and TP12 {(common). Meter should
indicate +15.0 +£0.6Vdc.

5. Connect DVM test leads between TP10
and TP12 {(common}. Meter should
indicate -15.0 £0.6Vde.

‘¢, Connect simulated detector to front panel'
A connector.

d. Depress CHANNEL A ON pushbution
{turn Channel A on). Insure that CHAN-
NEL B ON pushbutton is not depressed
{Channel B off).

e. 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 TP18
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 volts.

f. Connect simulated detector to front panel
B connector.

g. Depress CHANNEL A ON and CHANNEL

1~-360A-0MM

B ON pushbuttong. (Turn Channel A off
and Channel B on.)

. Perform Channel B offset, thermistor,

and reference voliage checks and ad-
justments as follows:

1. Connect DV M test leads hetween
TP16 and TP4 (comrmon. Adjust
potentiometer A3RZ7 for O volts
+20mV,

2. Connect DVM test leads between
TP15 and TP4 {common)., Meter
should indicate 0 +0.1Vdc.

3. Connect DVM test leads between TIPS
and TP6. Adjust potentiometer
A3RI182 for 8,25 volts £3. 0mV.

. Connect simulated detector to front

panel R connecior.

i. Perform < hannel R zero tracking, off-

set, thermistor, LOG 1 R, L.OG 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
TPIT7 and TP12 (common). Meter
should indicate 0 £0.1V.

4, Connect DVM test leads between TP7
and TP12 {common). Adjust potenti-
ometer ASRI0 for 0 volts £100uV.

5, Connect DVM test leads between TPS
and TP12 {common). Adjust potenti-
ometer A3R194 for 0 volits £3.0mV.

8. Connect DVM test leads between
TP1i3 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 Detecter A Balance and Detector

B Balance potentiometers RI15 and R312
respectively. For these adjustments, the
560 must be interconnected with the sweep-
er a3 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 56CA 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 H60A
must be upright with all covers in

place.

¢, Position D60A contrels 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 d8/dBm: dBm
QFFSET ZERO; Not depressed
MARKER THRESHOLD: OCff
REFRESH: On
REFRESH HOLD: Off
SMOQTHING: OFF
POWER: On

5-20

. Position CHA A and CH B L.OW

. Disconnect simulated detector from

front panel R connector; leave front
panel connectors A and I disconnected,

LEVEL
TRIM potentiometers (right side panel)
to midrange.

Turn 560 upside down and slide botfom
cover hack,

Adjust OFFSET Channel A control to
place the trace in the center of the dis-
playv {~-35 d B,

Adiust R315 for waveform similar to the
cne shown below,

Depress CHANNEL A ON (release) and
depress CHANNEL B ON.

Adjust OFFSET Channel B conirol to
place the trace in the center of the dis-

p}_ay {==-~35 d Bm}.

Adjust R312 for waveform similar to the
cne shown below.

NOTE

Perform these adjustments as

rapidly as possible. while the

560A's internal temperature is
still stable,
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5-4.2 Channels A&B and R Log Ampilifier
Accuracy Adjustments

This paragraph grovides instructions for
checking and adjusting the Channel A%B and
Channel R log smplifier 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 ad-
justs the log amplifier output so that 0 volts
eguals 0 dBm. Both of thege adjustments
are critical and should not be adjusted un-
less it is reasonably certain, based on the
criteria in paragraph 4-4, that the log am-
plifier accuracy specifications are not being
met. As explained in the NOTE preceding
gtep jin paragraph 4-3, log amplifier accu~
racy testing is divided into two tests--one
test for +10 to ~-50 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 fo -50 4Bm test.

To perform log amplifier accuracy tests
and adjustments, gain access to the A3 PCH
(paragraph 5-2); then proceed as follows:

a.. Calibrate the power meter and power
sensor ag follows:

1. Position CAL FACTOR control on
power meter to specified calibrate
factor, as indicated by chart on power
SEnsoT.

2. Position Range control on power
meter to 1mW.

3. Connect power sensor to POWER REF
connector; adjust CAL ADJ screw-
driver potentiometer to position meter
pointer on CAL mark.

4, Disconnect power sensor from POW-
ER REF connector,

b. Calibrate the sweep generator/step atten-
uator power output for 0 dBm, as indi-
cated on power meter. Proceed asg
follows:

1-580A-OMM

HORIZONTAL

5604 METWORK |
ANALYZER

SEQ SYNC-Z AXIS

| I MARKERS

o -‘ 1354 POWER
; : METER
S
I Ceem |

ATTEN |7 J
i e
LT o
) |
N e i
# e
* Connections shown by B4RIA
dashed {- lines are FOWER
diracted by procedure. SENSOR

5600(A) Sweep Generator

386D STEP {7
e

MARKER: VIDEO
MARKER AMPILITUDIL:
TRIGGER:
SWEEP TIME:
FREQUENCY RANGE: Fl1 TO F2
RETRACE RI¥: ON

F1l:
F2:
0
LEVELING:
POWER: ON
RF: ON
LEVEL: 0<¢Bm

Fully CCW
AUTO
100 ms

40 MHz
60 MHz
50 MHz
INTERNAL

Figure 5-8., Tesgt Setup for Power Accuracy
Tests
1. Set FREQUENCY RANGE t¢c CW FO

2,

(6647(A})).

Set controels for +10 dBm output,
Position attenuation dial on 365D
to 10. :

Connect power sensor to 355D output
(dashed line connection shown in Fig-

ure 5-6).

Set contrels for ¢ dBm cutput,



6. Set FREQUENCY RANGE to F1 TO
P2 (6817).

7. Digconnect power sensor from 355D,
Pogition 2604 controls as follows;

CHANNEL A ON On
NPUT. A
MEMORY: COff
dB PER DIVISION: 1
REFERENCE dB/cBm: dBm
QFFSET ZERO: Not depressed
CHANRNEL B ON:; OfFf
INPUT: B
MEMORY: Off
dB PER DIVISICN: 1
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Cff
FEFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
FPOWER: Cn

. Perform Channel A low level calibration.

In this and all subsequent steps, the di-
rections to rotate controls clockwise and
counterciockwise and to observe CRT
trace for up or down movement assume
that 5602 is positioned upside down.

1. Connect RE detector to front panel A
comnector. {Leave detector uncon-
nected from RF source.)

2. Depress and hold REF POS LOCATE
and adjust SET potentiometer to po-
gition trace on center graticule line.

3. Release REF POS LOCATE.

4, Adjust OFFSET control for -58.90,
as indicated on OFFSET dB display.

5. Adjust CH A LOW LEVEL TRIM con-
trol (right side panel) as follows:

(a) If trace is above center graticule
line, rotate potentiometer clock-
wise until trace is slightly below

5-32

e,

center graticule line and exhibits
orly random positive clipping,

See wavelorm helomy B

(b} If trace iz either below center
graticule line or off-screen, ro-
tate potentiometer countercloci-
wize until trace is positioned as
described in step {a), ahove.

Perform Channel A power zccuracy test
as follows:

1. Rotate OFISET control clockwise to
+10.90, as indicated on CFFSET dB
display.

2. Connect BF detector to 355D output
connector.

3. Depregs .2 di} PER DIVISION push-
button.

4. Construct a chart similar to that
shown in Table 5-1.

5. Operate the chart of Table 5-1 as
follows:

{a) Position 355D fo first Attenuator
Dial Setting.

(b Adjust OFFSET control for first
OFFSET dB Reading.

(¢) Read accuracy error at 50 MHz
(center of trace) directly from CRT.
If the trace is below the center grat-
icule line, the accuracy error is +
{positive); conversely, if the trace
is above the center graticule line,
the error is - (negative).
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Table 5-1.

Channel A Power Accuracy Chart

Atterustor CFFSET dB3 Accuracy * Tolerance (dB)
rial Setting Reading Error
0 410.0 +0. 6
-0.5
+0. 6
- 0.0
16 0 o5
. +0. 6
20 ~10.0
' =0, 5
+0.7
30 -20.0
-0.6
40 -30.0 +0.7
50 -40.0 +0C.8
60 -50.0 0.8

% Tolerance arrived at through a statistical probability

formula--refer to paragraph 4-4, 1,

{(d} Record the accuracy error in the
"Accuracy Error ' column of the
chart.

{e) Repeat steps {(a} thru (d) for Atten-
uvator Dial Settings of 10 thru 50.

NOTE

The following steps recheck
low level calibration. The
LOW LEVEL TRIM potenti-
ometers compensate jor
thermocouple junction voliage
drops between the RF detector
and the A3 PCB input circuits.
With the bottom cover re-
moved, thermocouple voltage
drops between the A con-
nector and the Channel A

{g) Disconnect RF detector {from 355D.

{h) Readiust CH A 1.LOW LEVEL TRIM
potentiometer if necessary so that
trace is slightly below center grat-
icule line and exhibits only random
positive clipping.

(i} Rotate QFFSET control clockwise
for -50.0, as indicated on CQFF-
SuT dB display.

{j) Reconnect RF detector to 355D,

(k) Position 355D attenuator dial to 80.

{rm) Read and record accuracy error,

as described in steps (¢) and {d)
above.

: ; : h h a f. Perform Channel B low level calibration
input circuit may have changed. a5 follows:

(Y Rotate OFFSET counterclockwise 1. Depress CHANNEL A ON and CHAN-

for -58.90, as indicated on the
OFFSET dB display.
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NEL B ON pushbuttons {turn Channel
A off and Channel B on).



g

h.

2. Repeat subparagraph d, steps 1 thru
5 for Channel B.

Perform Channel B power accuracy test
by repeating for Channel B the instruc-

ticns contained in subparagraph e, steps
1 thru 5.

Hecenfigure and calibrate the test setup
[or +16 dBm log amplifier accuracy test
ag shown below.
‘unnecessary {gsee NOTE preceding step j,
paragraph 4-3}, skip this step and the
cne that follows; proceed to step ].

RE POWER AMPLIFIER <7

BE0C SWEEP GENERATOR PON-EEH METER

POWER SUPPLY

SET FOR
+20 Vdo

& B ATTENUATOR =
10 48 AwENUAmﬂ/

POWER SENSOR -~

i.

1. Set FREQUENCY RANGE to CW F0O
(664T{A)).

2. Set controls for +6 dBm output.

3. Set controls for 0 ¢Bm output.

4, Disconnect power sensor from 10 dB
attenuator.

5, Remove both attenuators from test
getup and connect RF detector to out-
put of power amplifier.

§. 3¢t FREQUENCY RANGE to F1 TO
F2 (6847(A)).

Perform +16 dBm log amplifier accu~
racy test for Channel A, then Channel B,
as follows:

1. Depress CHANNEL A ON and CEHAN-
NEL B ON pushbuttons {turn Channel
A on and Channel B off}.

2. Move RF detector to front panel con~
nector A,

5-24

If testing at +16 dBm is

3. Rotate OFFSET control counterclock~
wise to +16.0, as indicated on OFF-
SET dB display.

4, Read and record the accuracy error
at 50 MHz (center of trace} directly
from CRT. If trace ig below the
center graticule line, the accuracy
error ig + {positive}; conversely, if
the trace is above the center graticule
line, the error is - (negative).

5. Depress CHANNEL A ON and CHAN-
NEL B ON pushbuttons {(turn Channel
A off and Channel B on).

6. Move RF detector to front panel con-
nector B.

7. Repeat step 4 above for Channel B.

If any of the Channel A or Channel B log
amplifier accuracy readings are 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, subpara-
graphs 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
80 the accuracy potentiometers
{R154 and R181) will not correct
the proilem; the oui~of-tolerance
condition is caused by a defect or
a maladjustment in the applicable
channel's input circuit., (Appli-
cable channel refers to the chan~
nel in which the out-of-tolerance
condition occurs.} Repeat the
adjustment instructions in para-
graphs 5-4. 1; if the out~of~toler-
ance condition still exists,
troubleshoot the applicabls chan-
nel's input circuit.
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If the variation is within 0.4
dfm, but the reading(s) is out of
tolerance, {ry a different RE
detector and fake the measure-
ment zgain, If the reading(s) is
still out of tolerance, proceed to
st

3.

Take the accuracyerrordata recorded
in gubparagraph e4, g4, or i and plot

if onto the graph constructed in step 2
above.

Determine whether R181 or R154 needs
to be adjusted. This determinsation is

P accomplished as follows:

2. Construct a graph gimilar to that (2) If by moving the plot up or down
shown in Figure 5~7. When the accu- all of the response points can be
racy error reading at each Attenuator brought within the upper and
Dial Setting {Table 5-1)and at +16 dBm lower error limits (Figure 5-7),
is plotted onto the graph, the graph adiust R181. Figure 5“—8 deg-
will show the overall shape of the log cribes the R181 adjustment.
amplifier response curve. The two
accuracy potentiometers, R181 and (b} If by changing the slope {gain) of
R154, do not adjust individual response the plot all of the responge points
points; they adjust the overall shape can be brought within the upper
of the response curve. FPotentiometer and lower error limits, adjust
1181 {(offset) moves the curve up or R154. As a point of fact, however,
down and potentiometer R154 {gain) it ig very probable that if the re-~
alters the regponse curve's slope. sponse curve's glope is incorrect,

] 1 : ; : P
+1.4 : : : i et
: i { U
+1.2 ! | :
: i ; ‘_
o E 1 — | _
: i . : : : : y
+0.3 UPPER ERRCR LIMIT _ . e
vos [T T o '
!
T +0.4
%‘7 +0.2 i
Q .
m r
2 oo ' ; f
E : !
4 -0.2 ; ;
o ! |
3 | ‘
o ~0.4 . s
< :
-0.6 D di ot ;
il | L B
0.8 LOWER ERROR LIMIT _ — .
l : T ; —~
-1.0 ‘ ’ : :
-1.2 Lol
-1.4
+20 +10 0 -10 =20 =30 =40 - 50

INPUT POWER {dBm)

Figure 5-7,
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its offset will be incorrect also;
consequeaently, both R181 and R154
will require adjustment. Flgure
5-% describes the adjustment of
R181 and Hib4,

k., Perform Channel R Power Accuracy test
as follows:

1.

[V

(o)

Disconnect RE detectior from B and
move to B front panel connector,

. Depress Channel B INPUT R.

»Adjust OFFSET control for +10.0,

as indicated on OFFSET dB display.

. Insure .2 4B 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:

{(2) Position 355D to first Attenuator
Dial Setting.

{t) Adjust OFFSET control for first
OFFSET dB Reading.

{c} Read accuracy error at 50 VMHz
{center of trace) directly from
CRT. If the trace is helow the

center graticule line, the accuracy

error iz + {positivel; conversely,
if the 1-50e {3 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 Setiings.

. If Channel R power accuracy readings

are clearly out of tolerance (refer to

paragraph 4-4), perform Channel R log
accuracy adiustments 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 +10,0 0.6
-0.5
+0. 6
- 0.0
10 0 0.5
20 -10.9 *0.6
-0.5
+0.7
30 -20.0 0.6
40 -30.0 0.7
*Tolerance arrived at through a statistical probability
formula - refer to paragraph 4-4, 1,
5-26 1-560A-0OMM
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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-
tion exists. Calibration of the A6 PCB re-
quires a sweep generator, a GPIB controller,
and an oscilloscope, To calibrate the A6 PCB,
proceed as follows:

a. Perform the GPIB checks in paragraph
4-3. 3.

b, Gain access to the A8 PCB (paragraph
5-2). e,

Avoid contact with the

ground tab on VR2, This

tab is at a - 18 Vdc poten-

tial, If the VR2 tab is £,
shorted to ground, damage

toc AB components will

resuit.

¢c. Turn on 580A power and program con-
troller to take data continuously from
Channel A; see program below.

18 OUTPUT 786;"RI®
728 ENTER 7@6;X _
38 DISP % . B
49 WAIT S8
S¢ GO TO 1@
60 END

HP 85 Program

B wrt 786 "ALT
1y red THE X

2¢ dzp ¥

3 woit 58

4: ato B

HP 9825A Program

d. Calibrate amplifier offset potentiometer
ABRS8 as follows:

1. Connect clip leads between test

1-560A-OMM

points ABTPL12 and A6TP14 (Figure
5-11),

2. Connect oscilloscope to test point
ABTPO.

3. Set vertical sensitivity to 10 mV/
division; set horizontal time base to
10 ms/division.

4, Adjust ABRS for lowest voltage
point {maximum dip).

Calibrate A/D converter offset potenti-
ometer ABRS as follows:

1. Adjust AGRY so that the controller
display reads 00,01 dBm.

Calibrate +/- sign comparator reference
potentiometer AGR2¢ as follows:

1. Connect oscillescope to test points
ABTP10,

2. Set vertical sensitivity to 2 volts/
division.

3. Adjust A6R29 until a 0 to =~+4V band
of noise appears on the oscilloscope,

Calibrate amplifier gain potentiometer
ABR41 as follows:

1. Disconnect clip leads from test
points A6TP12 and A6TP14, Set
sweep generator output to +10.0 dBm.

2. 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 d¢B readout was +10,0 dBm,
decrease it to +8, 9 dBm.

(¢} Determine the distance from the
trace to the center horizontal
graticule line, to the nearest .0l

5-28



of a division. Multiply the value
by . 2 dB/division to determine
the value in dR'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 +8.9 dBm, for a
final value of 10,05 dBm.

Set attenuator to 30 dB.

Adjust OFFSET dR 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
ABR41 for a controller power reading
that is the same as the absolute pow-
er determined in step 5.

Set attenuator to 10 dR.

8. Adjust OFFSET dB control so trace
is on top of the center horizontal
graticule line ( = +10.0 dBm).

5. 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~

gsolute power reading determined in

step 9.

Calibrate -30 dBm comparator reference
potentiometer A6R37 as follows:

1, Adjust OFFSET dB control for a
-30.0 dBm reading.

2. On sweep generator, manually adjust
RF output so trace is on top of the
560A's center horizontal graticule
line.

3, Connect oscilloscope to test point
ABTP15.

4, Adjust A6R37 counterclockwise until
the oscilloscope shows a waveform
switching back and forth between
=~ +3V and 0V,

5. Adjust A6R37 clockwise until the
oscilloscope shows a waveform at
=~ +5V, with local calibrate pulses
running across the screen,

1-560A-OMM
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Figure 5-12, Locations of Test Points and Potentiometers, CRT Mainframe

Figure 5-11.
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