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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

11 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,
provides a general description and speci-
fications for the network analyzer;
560-97, -98, and -6 series SWR Auto-
testers; and 560-7 and 560-7! 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 ingpection, preparation for use,
‘and GPIB interconnection data. This sec-
{ion also includeg 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~
tors, and on the Option 3 GPIB capabil-
ity. This section also provides checkout
and troubleshooting data using front panel
controls.

SECTION 1V, PERFORMANCE VERIFI-
CATION, contains performance verifica-
tion philosophy and procedures for the
560A, including the Option 3 GPLB cir-
cuits (A6 printed circuit board).

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

SECTION VI, PARTS LISTS, contains

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

1-560A-0OMM

~ bination of the two.

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

SECTION VII, SERVICE, provides ser-
vice instructions for the 5604, including
CRT mainframe and Option 3 GPIB Inter-
face (A8) printed circuit board, This
section containg troubleghooting charts;
disassembly instructions; circuit de-~
scriptions; and schematic, block and
timing diagrams.

DESCRIPTION OF THE MODEL 560A
SYSTEM

1-2

The Model 560A Scalar Network Analyzer
system measures return loss, insertion
loss, gain, and absolute power over a broad
frequency range. The system (Figure 1-1)
is composed of a network analyzer and one,
two, or three microwave components.
These microwave compeonents (depending
upon application) may consist of either an
SWR Autotester, an RF detector, or a com-
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.

1-3 EQUIPMENT REQUIRED BUT NOT

SUPPLIED

The Model 560A Scalar Network Analyzer
system regquires interconnection with a
sweep generator to provide the necessary
vertical, horizental, and blanking voltages
(Table 1-1). Whilte the 360A 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 -71 series
RF detectors.

1-41 Model 560A Scalar Network Analyzer

The Model 560A Scalar Network Analyzer
is a GPI1B-compatible, three-channel mi-
crowave measurement instrument. The
three channels consist of two measurement
channels {A, B) and one reference channel
(R), which allow the network analyzer to

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

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

Table 1-1. Model 560A Scalar Network Analyzer Specification Chart

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

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

DYNAMIC MEASUREMENT RANGE AND SENSITIVITY:
A and B with Detectors:*

66 dB {+16 dBm to -50 dBm)
A and B with SWR Autotester:

80 dB (+10 dBm to —50 dBm)**

R with Detector:™®
46 dB (+16 dBm to -30 dBm)

*With 785 detectors, maximum output is +13 dBm.

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

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

ZERC dB REFERENCE SET: Positions reference trace

at setected O dB reference line,

REFERENCE POSITION LOCATOR: Displays refer-

ence trace to locate reference line, Position of reference

line screwdriver ~adjusted.

OFFSET ZERO POSITION: Moves trace to the position it

would have if OFFSET were adjusted to 0 dB.
RESOLUTION: Independent control for A and B in steps of
0.2,05, 1,2,5, 10 dB per division. QOther 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 result. Used to average system open/short
return loss characteristics for subtraction from input test
data.

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

RECALL: Displays stored data.

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

DISPLAY MODES:

REAL TIME: Horizontal sweepissynchronized 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, nonfiickering display is provided regard-
tess of sweep generator sweep rate, Vertical resciution is
512 points for singie or dual traces,

REFRESH HOLD: Updating of display data is stopped.
Disptay 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 {REFRESHI): Dispiay 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 rmay be aborted and returned to start.

SMOOTHING FILTERS: Three levels of filtering optimize
low ~level signal displays.
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Table 1-1.

Model 560A Scalar Network Analyzer Specification Chart (continued)

MARKERS: Threshold and tilt controt of externatly -applisd
birdie or video markers.

ACCURACY

A AND B CHANNEL ACCURACY:
+0.2dB at + 10 dBm; decreasing +0.1 dB/10 dBm 1o ~40dBm
and + 0.3 dB to -850 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. Qverail accu-

racy is then:

SWR Autotester Accuracy {Table 1-2)
+

A and B Channel Aecuracy {above)

OVERALL TRANSMISSION LOSS/GAIN MEASURE-
MENT ACCURACY: Uncertainties resulting from frequency
response of detectors, SWR Autotester, sweep generator and
other test system componenis are subtracted automatically
from test data. Qverat! accuracy is then:

A and B Channel Accuracy®
Effects of sweep genarator, test device, and detector mis-
match may be significant. Mismatch errors are either
minimized by the exceptional iow reflection character-
istics of the B60 detectors (see detector return loss
spacifications) or padded by the insertion joss of the
SWR Autotester {paragraph 1-4.2).

RATIO MEASUREMENT ACCURACY (A-R,B-R)::
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Above curve includes ali fog amplifier uncertainties. Errors due
te 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
freguency 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 {zhove)
CRT DISPLAY

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

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

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

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

INPUT CONNECTIONS

HORIZONTAL {INPUT: HORIZONTAL SELECT switch
selects one of three types of sweep ramp inputs at rear panel
HORIZONTAL INPUT connector; 0 to +10V, O to
+16V, and -8 to +8V. BNC connector, 100k ohms input
impedance,

MARKER INPUT: 1mV to 10V peak input, rear panel BNG
connector, 100k ohms input impedance. |n 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 osciltators.
~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: Bear Panel
OQUTPUT MODE switch selects appropriate horizontal,
vertical, blanking, and pen lift output voltages for external
CRT monitor or mechanical recorder.

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

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

BLANK/PEN LIFT OUTPUT: Provides either CRT

1-560A-OMM
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Table 1-1,

Medel 560A 3calar Network Analyzer Specification Chart {continued)

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

ALTERNATING SWEEP INPUT/QUTPUT

AUX 1/0: Provides interconnection between compatible
sweep generators, such as the WILTRON 6600A Series
Programmable Sweep Gernerator, and the 560A. Eliminates
rear panel BNC connections between the compatible sweep
generator and the 580A.

GPIB

DIGITAL INTERFACE: Conforms to |EEE 488 and |EC 6256
standard digitai interface for programmabie instrumentation.
Function subsets implemented: SH1, AH1, 76, TE®, L4, LEG,
SR1, RL2, PP@, DC1, and DTH.

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

DATA DELIMITER: Rear panel switch sefects 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 tc generate a service

reguest {SRQ} when data is avaitable. |f SRQ implementation
is not desired, handshake will be compileted when data is avail-
able,

REMOTE
on GPi3.

INDICATOR: Lights when test set is operating

PHYSICAL

TEMPERATURE RANGE:
Operating: 0°Cto +58°C
Storage: -40°Cto +70°C

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

WEIGHT:
560A Harizontal or B60A Option 2
Vertical Configuration: 11kg (24.5 ib}
BBOA Option 1
Rack Mounting: 13.5 kg {30 ih)

SIZE:

B60A Horizontal Configuration
133 mm H x 429 mm W x 800 mm D (5.26 x 16.9 x
18.7 in)

560A Option 2 Vertical Configuration
267 mm H x 213 mm W x 500 mm D {105 x 84 x
19.7 in}

E60A Option 1 Rack Mount
133 mm H x 483 mm W x B0D mm D (525 x 19 x
19.7 in}

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

1-4
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1-4.2 Model 560 SWR Autotesters

The Model 566-97, -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 results in a
more accurate transmission 1oss/gain measg-
urement because it reduces the effect of the
impedance mismatch at the source,

A listing of the Model 560-67, -98, and -6
series SWR Autotester specifications is
presented in Table 1-2.

Table 1-2. SWR Autotester Specifications
accuracy (B
TEST PORT 10 MHz to | 8 GHz to 18 GHz to | INPUT | FREQUENCY
MODEL CORNECTOR | RIRECTIVITY 8 GHz 18 GHz | 26.5 GHz Z | SENSITIVITY PHYSICAL
56097 A50 GPC-T 36 4B 0.016 0.614 N/A 500 |£2.0 dB (Max.)
+0.06p% £0.1p°
Option 1 40 d8 0.01 0.01 N/A Length: 7.6 ct (3 in.)
£0.06p +0.1p%
560~47550 wsma Male 35 4B 0.018 0.018 N/A Widtht 5 cm {2 ind
560-975F50 Female +0.08p% £0.12p°
560-97550 Depth: 2.8 cm {I-1/8 in.)
Option 1 Male 34 4B 0.013 0.013 N/A
560-973F50 | WoMA Fomate £0.02p% 0.12p*
Option 1 Weight: 425 g {15 0z
560-37N50 N Male 35 4B 0.018 0.018 N/A
560-9TNF50 TYee N pomale £0.08p* +0.12p%
Option 1 3848 2.013 0.018 N/A
20.08p2 +0.12p2
560-98550 Male 1548 500 +1.04dB Length: 5.3 cm {2-3/3Z in.)
(01-18 GHz)
WEMA 0,918 4.018 0,025+ Width: 3.7 em (1-15/32 in.}
+0.5p* +0.1p% 20,1202
560-985K50 Female 324B +2.048 Deptht 1.2 cm (15/32in.}
{18-26.5 GHz)
Weightt 198 g (f oz.)
3848 +L0dB
(.01-18 GHz)
Option } 0.013 08.013 0.018
£0.1p% rolp? | toa2p?
35 4% +2.04B
(18~26.5 GHz}
1 MHEz to 2000 MHz
560-6N50 w Male 40 dB 0.01 $0.06p2 508 1.0 4B (Max.}) | Length: 3.8 cm (1-1/2 in)
560-6NF50 TyPe N pemate Widths 2.9 cm (5-6/32 in.)
560-6N7S % Type 1 Male 4048 0.01 £0.06p? 750 Depth: 3 cm (1-3/16 in.)
L 560-6NF75 Female Weight: 227 g (8 0z))
ATl Models
Tnsertion Loss: 6.5 4B & nominali Cable Length: 122 cm (4 ft.); Maximum Input Power: 27 dBm; Ioput Connector: N Female

75 ohm impedance.

%Whm-e £ is tmeasured reflection coefficient of test device, Accuracy inciudes effects of test port refiections and directivity.

From RF input port to 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,

B, or R without need for adjustment.

Both

detector models are equipped with a special-

ly-designed zero-bias Schottky diode that

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,

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

B9 2 4 6 8 1 12 4 B 8 M 2 M B H W RN

04

provides -50 dBm sensitivity. In the 560-7 Table 1-3,
Table 1-3. RF Detector Specifications
Model 6560~ Input Connector Input Z Frequency
TAEQ GPC-7 5080 10 MMz to 18.6 GHz
TNEG Type N Male 5002 10 MHz to 18.5 GHz
7550, Option 1 WSMA Maie 5002 10 MHz to 18.5 GHz
7850, Option 2 WSMA Male. 5082 10 MHz to 26.5 GHz
7850, Option 3 WSMA Male 5082 10 MHz to 34.0 GHz
71NSC Type N Maie 500 1.0 MHz to 2.0 GHz
TIN7B Type N Male 7582 1.0 MHz t0 2.0 GHz
Alt Models
Maximum Input Power: 20 dBm {100 mW)
Cable Length: 122cm {4 ft)
Dimensions: 7.68x29x22em (3x1-1/8x7/8in}
Weight: 170 grams (6 oz.}
560-7 Series 560-71 Series
FREQUENCY RESPONSE: FREQUENCY RESPONSE:
5607550 5007350 2
QFTON 2 AND 3 QPTION 2
- +
‘E" 43 08
2 = ;
g + T @
& ] MAXIMUM VARI;!TiDR § e
E‘ :; & i . g MAXIMUM VARIATION
§ 3 k E E] 0.2 08 0.5
£ g

RETURN LOSS (48)

]
5
i
5
20
28

ki1

FREQUENCY {GHz}

DETECTOR RETURN LOSS:

OPTION 2
AND 3
by

560-1540
560-7850
GFTHON 3

TY#CAL

MiNUM

FREQUENCY {GHa}

~08

~bZ
¢

02

0.4 (23 08 0 +2
FREQUENCY Gz

DETECTOR RETURN LOSS:

[

2748

40

REFURN LOSS dB

BG

44 23] 08 1.4 17
FREQUENCY GHz
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1-5 ACCESSORIES

Table 1-4 lists accessories used with the

360A 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 (26 ft) 800-109

16.2 m (60 ft} 800-110

30.5m (100 ft) 800-111

81 m {200 ft) 800-112
GPiB CABLES:

DESCRIPTION:GPIB cables interconnect instruments
on GPIB,

CABLE LENGTH MODEL

1m{3.3 ) 21001

2m (6.6 ft) 2100-2

4m {132 #) 2100-4

0.5m (1.6 ft} 2100-5
OPEN/SHORT:

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

MODEL. CONNECTOR
22A APC-7

22N Type N Male
22NF Type N Famale
225 WSMA Mate
228F WSMA Female

10BX and 10BX-1 CABLES:

The 108X and 10BX-1 cables enable SWR Autotesters
and RF detectors other than the B60 series components
to be used with the Mode! BBOA Scalar Network Ana
lyzer. The 10BX cable is used with Si detectors, and the
10BX-1 cable is used with GaAs detectors.

Cable Length ~ 122 cm {4 ft.}
8-TO-25-PiN ADAPTER CABLE:

Provides interconnection between the 580A and the
G600A series sweep generators. P/N BG60A-D-11358.

1-560A-CMM
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1-6 DESCRIPTION OF THE INTERFACE
BUS

The IEEE 488 bus (General Purpose Inter-
face Bus--GPIB) is an instrumentationinter-
face for integrating instruments, calcula-
tors, and computers into systems. The bus
uses sixteen signal lines to effect transfer
of data and commands to as many as fifteen
instruments. The instruments on the busg
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 mesgages in a byte-serial, bit-
parallel form. The remaining eight lines
are used for communications timing (hand-
shake), control, and status information.
Data is t{ransmitted on the eight GPIB data
lines as a series of eight-bit characters re-
ferred to as bytes. Normally, a seven-bit
ASCII {(American Standard Code for Informa-
tion Interchange) code is used. The eighth
{parity) bit is not used. Data ig transferred
by means of an interlocked handshake tech~
nigue,
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
buges interface with the network analyzec.

1-6.1 Pata Bus Description

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

1-6.2 Management Bus Description

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

1-8

This sequence permits agynchronous

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

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

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

¢, IFC {interface clear), When this line is
true, the B60A interface functions are
placed in a known state, i.e., unad-
dressed fo talk, unaddressed to listen,
and service request idle,

d. REN (remote enable), When this line is
true, the B60A 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)
mesgsage is received, or {(3) the 360A
programming command RL (return to
iocal) is received,

e. SRQ (service request). If programmed
for interrupt mode (IM) operation (refer
to paragraph 3-7,1, d, 2), the 580A will
set 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
under control of a technique called the three-
wire handshake. The three handshake bus
gignal lines are degcribed below; Figure
1-5 ghows a typical interlocking handshake
operation.

a. DAV {data valid), This lire 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, 4
and control
{e.g. CALCULATOR OR L4 DataB
Y OMPUTER) ) DATA INPUT/OUTPUT LINES
{8 signal lines)
DEVICEB
¢ l
Able to tatk and 4
listen
Data Byte Transfer
(e.g. 560A SCALAR AT Control Bus )
HANDSHAKE L
NETWORK ANALYZER) Sl ” (3 signal lines) nes
DEVICE C [ o l
Only able to listen
General interface
(e.g. SWEEP N Management Bus '
Management CONTROL L
GENERATOR) . (~ REP b d {5 signal fines) nagemen ines
DEVICED ¢ l
Only able to talk ' ]
4
I DIOC 1 thru DIO 8 DATA INPUT/OUTPUT LINES
{e.g. TAPE READER} DAV — DATA VALID
NRFD* — NOT READY FORDATA*
NDAC* - NOTDATA ACCEPTED*
IFC - INTERFACE CLEAR
ATN - ATTENTION
SRQ — SERVICE REQUEST
REN — REMOTE ENABLE
EOL — END OR IDENTIFY

*INDICATES THAT NEGATICON
IS REPRESENTED BY LOW
STATE ON THESE TWO LINES
ONLY.

Figure 1-4. Interface Connections and Bus Structure

1-560A-OMM
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Dav

N .

S
.

NRFD

- e FALSE (O/MIGH)

e —  TRUE {1/L.OW)

-y (O]

NDAC

— — FALSE (0/HIGH}

= e FALSE (O/HIGH)

s —  TRUE {1/LOW)

- — TRUE (1/LOW)

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 lig-
tener can accept the information.

c. NDAC (not data accepted). This line is
set false by a listener when the lis-
tener has accepted the current data byte
for internal processing. When the data
byte has been accepted, the listener re-
leases its hold on NDAC and allows the
line to go false. However, because the
GPIB is constructed in a wired-OR con-
figuration, this line will not go falge
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 byte of informa-
tion on the bus,

RF DETECTOR-DIODE REPLACEMENT

Field replacement of the detector diode is
possible with both the 560-6 series SWR
Autotesters, and the 580-7 and 560-71
gseries RF detectors. In the 560-7 series
detectors, the diode is encased in a module;
WILTRON part nambers are 5680-7219A (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
580-71 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

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

2-2 INITIAL INSPECTION

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

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

2-3 PREPARATION FOR USE

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

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

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

2-3.1 Selection of Operating Voltage

The Model 5680A 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 5604 is

preset and tagged at the factory for the line

1-560A-OMM

voltage used in the customer’s country. I
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 @ .

¢. To select operating voltage:

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

NOTE

The PC hoard is tightly
secured within the module
housing. i may be necessary
to use needle-nose pliers or
a similar tool as a pry.

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

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

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

2-3.2 Sweep Generator Interconnection

The Model 560A Scalar Network Analyzer
requires input from a microwave sweep
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LINE VOLTAGE SELECTOR CARD

Figure 2-1.

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
gpecified in Table 1-1, Model 560A Scalar
Network Analyzer Specification Chart.
Figure 2-2 shows the interconnections be-
tween the H60A and the WIL'TRON 6G600{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,

0 to +15V, or -8V to +8V.

Line Voltage Selector Module

2-3.3 Horizontal Sweep Ramp
Normalizaticn

Normalization of the horizeontal sweep ramp
sets the input ramp voltage to start at 0
volts and to stop at 10 volts. Normalization
is necessary to make the analog real time
ramp ''fit"" the digital storage and refresh
memory circuits, The two front panel
screwdriver potentiometers labeled HORIZ-
START and -STOP are the normalization
adjustments. The START potentiometer, in
conjunction with an internal clamping cir-
cuit. adjusts the ramp to start at 0 volts;
the STOP potentiometer, also in conjunction
with an internal clamping circuit, adjusts
the ramp to stop at 10 volts. If the START
potentiometer is misadjusted, horizontal
and vertical data at the low end of the fre-
quency band will be lost; if the STOP poten~
tiometer is misadjusted, horizontal and
vertical data at the high end of the frequen-
cy band will be lost. Adjust the START and
STOP potentiometers as follows:
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INTERCONNECTION WITH 6600A
SWEEP GENERATORS:

The B60A interconnects with 6800A
sweep generators via a  9-tp-Z6-pin
adapter-cable, WILTRAON part number
B560A-D-11359. This cable connects ba-
tween the 9-pin AUX 1O connector on
the BBEOA and the 2B-pin AUX /O
connector on the 6600A,

Figure 2-2, Interconnections between WILTRON 6600(A) Series
Programmable Sweep Generator and Moedel 560A
Scalar Network Analyzer

a., Interconnect the 560A with a sweep gen- e. Place the 560A in real time display mode
erator (paragraph 2-3, 2) and adjust the by depressing REAIL TIME pushbutton
sweep generator controls to provide a switch,

50 ms {approximate) sweep,
. : f. Locate horizontal trace by depressing

b. Turn on the 5§0A by depress:.n,cz.l,F PQWER and holding the REF POS LOCATE
pushbutton switch. Power ON indicator . "
should light, pushbutton switch. Position trace on

center graticule line by adjusting SET

c. Turn on Channel A by depressing screwdriver potentiometer.

CHANNEL A ON pushbutton switch, The

Channel A OFFSET dB display and g. Adjust START and STOP potentiometers
either the dB or dBm indicator should as follows:
light. )
1. With REF POS LOCATE depressed,
d. Insure Channel B is off by observing observe CRT and rotate START po-
that the CHANNEL B ON pushbutton tentiometer clockwise until left
switch is not depressed and that none trace-end dot begins to move right;
of the Channel B indicators are lit. then stop.

1-560A-OMM 2-3



2.

Rotate START potentiometer counter-
clockwise until trace-end stops
moving left and dot begins to inten-
sify; stop counter-clockwise rotation.
Left trace movement should stop on
or within ! 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 GPIRB information - inciud-
ing interface connections, cable require-
ments, and addressing instructions — is
contained in the following paragraphs.

2-41 Interface Connector

Interface between the Model 5680A and other
devices on the GPIB is via a 24-wire inter-
face cable. The interface cable is specially
constructed with each end containing a
connector 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, containg leading particu-
lars on the WILTRON cable assemblies.
The WILTRON cables may be ordered by
special request. Refer to Section VI for
parts-ordering information.

2-4

/C}\ @ 241 12 | CHASSIS GROUND
23] 11 |ATN
Y 22 | 10 |sRa
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=X=1 2. 20 | 8_INDAC
GPiB E g 1EC 6251 191 7 {NRFD
CONNECTOR B8 e (1816 |pav
gg REN| 1715 [EOI
=g proa | 16 | 4 |p104
- p107 15 3 |p1o3
Sy D106 | 14| 2 lpto2
p1os I 13 1 Ip1o
ADORESS
/\)
1| OECH e
ADDRESS | TYPE 57 MICRORIBBON CONNECTOR
o T |o (AMPHENQGL PN §7-20240-2)
SWITCH o |9
on| B L
Figure 2-3. Option 3 Panel (Address Switch and GPIB Connector)
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2-4.2 Cable-lLength 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-
tionghips must be maintained. If either the
cable length between separate instruments
or the accumulated cable length between ail
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 is 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 contreller. 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 GPLIB 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

1-560A-OMM

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 vertical
row of six white ON/OFF rocker-type
switches, The top five switches are used to
assign the talk/listen address (talk and
listen addresses use the same address num-
ber); the bottom switch is used for data de-
limiting {paragraph 2-4.5)}.

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
switcheg within the ADDRESS switch 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
has been assigned, note the positions of
the switch rocker arms and add, in decimal
addition, the binary weights. The sum of
that addition is the talk/listen address that
the Model 560A responds to. For example,
assume that the first, third, and fifth
switches, from top to bottom, have been
depressed to the left. The decimal sum of
the weighted digits 1, 4, and 16 ig 21~-~the
talk/listen address.

When assigning a talk/listen address, any
number from 0 to 30 may be uged. 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
assigned to each number, and the binary
arrangement of 1's and 0's to which the
number is equivalent. Keep in mind that

. the most significant bit {MSB) is the left-

most digit. This is the binary position that
corresponds to the fifth-from-the-top
switch on the Option 3 panel. The 560A is
shipped from the factory with address
switches set to 6.
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(MSB) (LSB) (MSB) (LSB)

- Decimal ASC1 Decimal ASCH

Address {Characterj 18 8 4 2 1 Address | Character{] 16 8 4 2 1
0 Space 0 0 0 G ¢ 18 0 1 0 4] 0 9
1 ! 9 0 0 0 1 17 1 1 0 0 0 1
2 " 0 0 0 i 0 18 2 1 0 o 1 9
3 # ) 0 0 1 1 19 3 1 ) ¢ 1 1
4 $ 0 0 1 0 a 20 4 1 0 1 0 ]
5 % 0 0 1 0 H 21 5 1 8 1 0 1
é & 0 0 1 1 0 22 8 1 0 1 1 0
7 ' 0 0 1 1 1 23 7 i 0 1 1 1
8 { o 1 8 0 0 24 8 H 1 0 0 0
9 ) 0 1 ] 0 1 25 9 H 1 0 ] H
10 * o 1 o |1 ]o 26 1 t o |1 4o
13 + ] 1 0 1 1 27 ; 1 1 g | 1 H
12 ) 0 1 1 0 0 28 < 1 1 1 0 0
13 . - 0 1 1 0 1 29 = 1 1 1 0 1
14 . 0 1 1 1 0 30 > 1 1 1 1 0
15 / 0 1 1 1 1

Switch ON = 1

Switch OFF = 0

Figure 2-4. Available Address Codes and Corresponding

Address 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 {ransmission 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-
mineg which character or combination of
characters ig sent over the bus by the
Model 560A. Some controliers want CR,
some controllers want both CR and I.F, and
other controllers do not care. For example,
the Commodore PET 2001 controller wants
CR only, the Hewlett-Packard 5825A 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

2-51 Preparation for Storage

Preparation for storage involves cleaning

the unit, packing the inside of the unit with

moisture-absorbing dessicant crystals,

and storing the unit in a proper environ-

ment. Environmental storage conditions

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

2-5.2 Preparation for Shipment

To provide maximum protection against
damage in transit, the Model 380A 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,

1-560A-OMM



follow the instructiong below.

a.

Use a Suitable Container. Obtain a cor-

rugated cardboard carton with a 275~

poiund test strength and inside dimensions

of no less than six inches more than the
ingtrument dimensions; this allows for
cushioning.

Protect the Instrument. Surround the

instrument with polyethylene sheeting
to proteect the finigh.

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 21l sides.

, Seal the Container. Seal the carton with

shipping tape or with an industrial
stapler.

1-56 0A-OMM

e. Address the Container. If the ingtru-

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
{ CAUT!ON’j

o

ol

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 eguipment.



3-0

Figure 3-la,

Front Panel Controls, Connectors, and Indicators
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SECTION Il
CPERATION

31 INTROLDUCYION

reai panct contro
and Option 3 ¢
The GPFIE information includes o
information and & desc ciption and sum-
mary of GPIB commeand codzs,

cnecroul,

3-2. CONMNTROLS AND CONNECTORS

3-21  Front Panel Controis and Connectors

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

TRACE ROTATE - adjusts slepe 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,

#OCUS - controls focug of displayed
trace,

OFFSET di - indicates offset in dB

from zero dB reference when REFER-
ENCE dB/dBm pushbutton switch is in dB
position. When REFERENCE dB/dBm is
in dBm position, OFFSET 4B indicates
abgolute power indBm at point where trace
crogses reference line.

1-560A-0OMM

Kz/ So-onolT oomnector for Channel Al

@ Bo- input connestor for Channel 5,
@ o= input connector for refercnoe

chanmnel,

OFEFSET - controls +

of displaved t Used in conjunc-
tion with REFERENCE dB/dBm pushbutton
switch and OFFSET 48 display to provide
either absolute power (dBm) or relative
power {dB) meagurements at point where
trace crosses reference lne (referto para-

graph 3-3. 3},

vrttcal position

@REFE‘REL\TC‘ FAdBABm - determines

which measurement units {dB or dBm)
will be used, When dB indicator is 1it,
OFFSET dB display readout is in dB, When
dBm indicator is lit, OFFSET dB display
readout is in dB3m. When dBm indicator
flashes, OFIPSET dB display readout is
uncalibrated for absclute power measure-
ments. The 560A is uncalibrated for dBm
mezsurements when INPUT is in A-R {5-R)
mode or when MEMORY is in SUBTRACT,
AVG, or RECALL mode,

@ ZBRO dB SET -~ used during relative
power (dB) measurements {(REFER-
ENCE dB/dBm pushbutton switch in 413
position} to control the position of the 0 413
reference; control is inoperative in the
dBm mode (refer to paragraph 3-3.3),

dB PER DIVISION - group of push-
button switches which determine ver
tical resolution of displayed signals. Luch
switch has a value, as indicated., For vul-
ues other than those indicated, e.g., 3, &,
12, etc., depressg two or more switches,
The sum of the depressed-awitch valusas
eguals the dB per division resclution,.




® ® Oa® ® o

Figure 3-1b, Front Panel Controls, Connectors, and Indicators
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(M) SMOOTHING - three-position switck
(OFF, Ay, AMAXY provides two levels
of filtering, by improving the displavy

at low gigna

@ UNCAL - lights to indicate that the in-

put horizontal ramp voltage is changing
faster than isternal memoeory can proceas
and store data,

el

¢

@ REMOT - lights to indicate that the
5604 1z operating under GPIE control.

@ HORIZ S TART and

used fo noermalize the input horizontal
sweep range voliage, START adjusts start

of sweep {left side of CRT) and STOP adjusts

end of sweep {(right side of CRT), {(Refer to

paragraph 2-73.3,)

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

to X-Y plotter. This contrel operates in

conjunction with REFRESH and REAL TIME

pushbuiton switches {refer to paragraph

3-3.5}.

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

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

Also, provides real time data to rear panel
HORIZONTAL QUTPUT connector.

REFRESH - displays input data at a con-

stant 14 ms rate., When both REFRESH
and X-Y PLOT pushbuiton switches are de-
oressed, refresh data is held (not updated)

in memory and read out at a 30 s rate. The

30 s sweep is applied to the rear panel
HORIZONTAL QUTPUT connector (refer to
paragraph 3-3.5).

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

(23) THRESHOLD - controls on/off and

1-560A-0MM

STCP - potenticmeters

threshold level of input markers.

N

strument.

- applies line power o in-

S eOS LOCATE - locates the refer-
d roabsolute (dBm) ar
measuraments, This is
vhich the display expands

digplaved trace disappears
and referen "z oas a horizontal line,
Reference » repogitioned by ad-
justing the SET potontiometer,

STORE TRACY - stores displaved
trace in internal memory. Red indi-
cater remaing lit until data is stored,

When depr

R - digplays reference channel! on
Channel A,

A-R {Ratio Mode) - subtracis refer-
ence channel input from A channel
input; result is digplayed on Channel A.

A - displays Channel A,

CHANNEL A ON - switches dc power 1o
Channel A circuits, When both this
switch and the CHANNEL B ON switch are
off {not depressed), the Model 5380A will

display Channel A,

@ RIECALL - used to recall data stored
in memory,

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

@ OFF - allows selected channel output
{R, A-R, A) to bypass MEMORY SUB-
TRACT or MEMORY AVG circuits and be

displayed on Channel A.



Figure 3-2, Rear Panel Controls and Connectors

3-2.2 Rear Panel Controis and GConnectors

The Model 560A rear panel controls and (1) HORIZONTAL INPUT - provides input
connectors are described below, Refer to for horizontal sweep ramp from sweep
Figure 3-2 for the location of each item. generator,
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@E%’ORIZONTAZ.. SELECT - 3-position

switch, Selects the proper sweep start
and stop range for three possible horizontal
sweep ramp inpuis: O to +10V, O to +15V,
and -8V o +8V,

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

@,—\DDRESS {Option 3) - six rocker switches,

Each of the top five switches determines
the 560A'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 580A, the sweeper must
have two alternate-sweep conirol signals:
(1) an alternate-sweep line that goes TTL-
low to indicate the aliernate-sweep input, and
{2) an alternate line that goes TTL-high for
Channel A display and TTL-low for Channel
B display.

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

@OUTPUT MODE - 2-position switch, In
CRT position, the horizental and verti-
cal signals are present at the HORIZONTAL
OUTPUT and VERTICAL OUTPUT jacks
while pesitive-TTL blanking pulses are pres-
ent during retrace, In the RCDR position,
the horizontal and vertical signals are dis-
connected from their output jacks, and the
normally-open relay contacts at the BLANK/
PEN LIFT GUT 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

1-56CA~0OMM

pen lift relay contacts., depending upon ihe
getting of the OUTPUT MODE switch

@Z AXIS SELECT - 2-position switch,

Selects (1) internally generated iy
for retrace blanking and bandswitch poini
{INT position}, or {2) external Z-axis in-
put (EXT position). If a sweeper (WILTRON
6600 series) places a dwell on the sweep
ramp to produce an intensity marker, the
Z-axis signal from the sweeper must be con-
nected to the Z AXIS INPUT connector, and
the switch must be set to EXT position to
display the intensity marker on the 560A.
Also, if the HP 8620's harmonic markers
are to be digplayed, iis Z-axis signal must
be connected to the 580A as described above
for the EXT position,

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

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

sion), in proportion to the amplitude of the

displayed signal plus the overrange (CRT

has an 8-division vertical display overrange).

()HORIZONTAL OUTPUT - provides oui-
put connection for CRT horizontal signal,
Horizontal signal is a ramp that varies from
0 to +10V in sync with the displayed sweep.
Connects to X~input of external oscilloscope

" or X-Y plotter,

I.OW L.LEVEL CAL: - 2-position switch. In

NORM position, 560A processes input sig-
nals that fall within the specified range of the
5B0A. This setting is for normal instrument
operation. In the EXT position, 380A proc-
esses extremely low-level signals, For
these low levels, the RF output of the sweep-

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

@INPUT - 2-positicn switch, In the NORM

position, the CRT displays either Chan-
nel A, B, or both, depending upon the front
panel control settings. Inthe 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 dis-
play controls are properly set, a second
display of the A input will appear,



3-2.3 Bide Panel Controls

The Model 5604 right stde panel controls
are desorived ! Fefer to Figure 3-3
for the leocution cach iterrn,

o1

(1) LOW LEVEL TRIM, CH A - Opti-
mizes Channel A for mesasurements
below -45 dBm.

LOW LEVEL TRIM, CH B - Opti-
mizes Channel B for measurements
below -4% dBm.

3-3 USING FRONT PANEL CONTROLS

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

3-31 input Controls

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

rear panel INPUT switch selects the A ONLY
mode (paragraph 7-12, 1),

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

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

S80A NETWORK
HCRIZONTAL ANALYZER

SEQ SYNC-Z AXIS

MARKERS )
REFLECTED

EEOG SWEEP GENERATOR SIGHNAL
=T W R W

R e ) TRANSMISSIGN
cigzzgl"dEcizss : sranak
b == i -”*“(? 5
clE2 T, An= ] 3 T 560.97X XX SWR

AUTOTESTER

QUTPUT R,
i CALIBRATION

TEST P orENSHORT

DEVICE

wd lcausrarion

S50 7% X X
DETECTOR

Figure 3-3. Side Panel Controls

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

. A-R or B-R Ratio Controls. These

pushbuttons subtract the cutput of the R
Channel logarithmic amplifier from the
cutput of the A or B Chamnel 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-
mission measurements, they can be used
to improve source match and eliminate the
effects of sweep generator power drift,
measure very small ingertion loss signals
more accurately, and irack between two
components, i.e., measure differences or
simnilarities between two filters, ampli-
fiers, attenuators, etc. In return loss
measurements, raticing can be used (1)

to compensate for fluctuations in source

5604 NETWORK
HCRIZONTAL ANN—X??F!

SECQ SYNC.Z AXIS
MARKERS

L.

G800 SWEEP GENERATOR

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., measurement of aircraft
svstems where test equipment is outside
the aireraft and system ls inside the air-
crafth or {(2) to eliminate the need for re-
calibration when source power is delib-
erately changed by adding attenuation or
bv changing the sweep generator RF
power level control.

3-3.2 Memory Controls

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

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

b. Using Memory To Calibrate the Return
Logs Measurement System. Another use
of memory is in calibrating the SWR
Autotester for return loss measure-
ments.. The reference reflection for

3-7



return los
reflection v
Autotester §

elther an ope

wooroa short, When this

i ensation,
of test

= for thig

v
an oer,
port »
error, -
averaging iz techniugus |
bazed on the fact that the reflection from
an open is 180 degrees out of phase from
the reflection from a short. Consequent-
ly, when these two reflections are aver-

ol together, the test port match error

signals cancel. The remaining signal is

the 100% reflection from the device under

25 O

procedure
tester is 1
procedurs,

Tike the one

Bothe add of

s
play

. ¥
Lis H

normalizsetion, iz designed to nrovide
a demonstration of how the memory
controls are used during actual measure-

ment applications. Tne

intersction be-

tween displavy and memory that ccours
during the Return Lass Calibration Pro-
cedure is summarized in Figure 3-9.

HORIZONTAL

560A NETWGRK
ANALYZER

SEQ SYNC-Z AXIS

MARKERS

6600 SWEEP GENERATOR

0

|

0oggn I
g
3
4]
i
)]
i

Dl
]
08

°gygQ
o 100
apn
<

ggooo
pupog

4:0

QUTRUT

RF DETECTCR

TEST PORT

o]

ol

LS

SWR
AUTOTESTER

Figure 3-8. Equipment Setup for Storing Transmission
System Residuals
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Display Normalization Procedure

1 P "
L. medTo o

s squmr ent and perform
loring:

initisal switch posit

Sweep Conerator

I A I ?\’ VIDEQO

e SMPLITUDE:

TI ( ( E-l: AUTO

SWERP TIAME: 50 ms

FRE QU NCY RANGE:

ETRACL REF: OFF
Lower freguency of interest
Iigher freguency of interest

INTERNAL

S,
[

Fully CCW

ol
—a

F17TCF2

i
LEVELING:
POWER: ON
R¥: ON
LEVEL: Maximum leveled power
(If UNLEVELED light begins flashing,
reduce power until flashing stops.)

™ T .. P
Networl Anaivzor

e DIVISION: 10
REINCE dB/dim:
O F=SET ZERO:

Not depressed
Not depressed

CHANNEL B8 ON: Depressed
INPUT: B
MEMORY: OFF

4B PER DIVISION: 10
REFERENCE dB/dBm:
{(dB indicator 1it)
OFFSET ZERQ: Not depressed
THRESHOLD: OFF (fully CCW)
TIHLT: Center of range
DISPI.AY MODE: REFRESH
SMOOTHING: OFF

[ .Y
I3ed

Not depre

SLOPE: OFF POWER: ON
Step Procedure Display Noteg
2. Connect Channel B RF N/A Normalization should include any

Detector to test port of
SWR 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

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

The SET potentiometer is anal-
ogous to Vertical Position con-
trol on coscillogcope; consequent-
ly, initiai 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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P Adjust OFFRE
for s 0.0 GEFFSRY
display.

G Adjust ZEROD 4R

control to position .
on REFT POS LOCATE
reference line.

. 7. Decrease dB PER DIVI-

STON setting until dis-

L nlay 1s screen, (If

necessary, :
SLOFPE for a level
E trace, )

~Depress Chamel B
STORE TRACE push-
button switch,

o0

3. Depress Chamnel B
STBTRACT push-

nutton eawiteh.

10, Remove RF Detector
from test port of SWR
Autotester.

N/A

This sets the OFFSET contral to |
its nuil point,

capabilily; consequently, si
can deflect a maximum of §
sions from the reference line,

Sweep generator waveform, as
modified by svatem residuals,
is stored in Chunnel B memi-
ory.

The straight-line trace iz the
normalized displa This dis~
play occurs begause the siore
signal, which is the same as
the input signal, s subtracted
from input signal; conseguently,
the difference is zero.

N/A

3-10
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MEMORY

GFF
SUBTRACT
AVG DISPLAY
-
RECALL
STORE
TRACE
AVERAGE
INPUT oot Cipcir el MEMORY
SUBTRACT
#  CirCUIT
SEQUENCE TECSOT“;"OE;: f)r; g‘?m POSITION OF DISPLAYED STORED IN
ONCRT MEMORY
OF EVENTS S ot taren MEMORY CONTROLS
T TRANSMISSION
1 RF DETECTOR QFF RESIDUALS UNDEFINED
. RF DETECTOR OFF Srone TRANSMISSION T HANSMISSION
TRACE RESIBUALS RESIDUALS
3 RE DETECTOR OFE TRANSMISSION TRANSMISSION
RESIDUALS RESIDUALS
TRANSMISSION _ TRANSMISSION
- TRANSMISSION
s RE DETECTOR SUBTRACT RESIDUALS RESIDUALS HESIDUALS
[STRAIGHT LINE}
TRANSMISSION TRANSMISSION
R -
5 ouT SUBTRACT BUT = " ResipuaLs RESIDUALS

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

With an AF detector connected to the test port of an SWR Autotester {Figure 3-6) and the MEMORY switch in the
OFF position (as shown in the biock diagram}, transmission residuals are applied only to the display. This is shown
by Event t.When the momentary STORE TRACE switch is activated — Event 2 -- the transmission residuals are alsc
stored in memory. When STORE TRACE is refeased in Event 3, the transmission residuals are in both places: display
and memory. In Event 4, the MEMORY switch is changed from OFF to SUBTRACT. The transmission residuals al-
ready stored in memory are subtracted from the input transmission residuals. The difference signal, zero, is a straight
line that is displayed on the CRT. Event & shows the results when a DUT is connected betwsen 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-
banik settings can be altered without affecting calibration. )

Figure 3-7. Summary of Memory and Display Interaction That Qccurred
during the Digplay Normalization Procedure
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5604 NETWORK
HORIZONTAL ANALYZER

SEG BYNC-Z AXIS

| MARKERS

| iaeoo SWEEP GENERATOR

RF DETECTOR

TEST PORT i

SWR
AUTOTESTER

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

Table 3-2. Refurn Losgss Measurement Calibration Procedure

1. Set 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 AMPLITUDE: Fully CCW {d B 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
'l: Iower 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 THRESHQLD: OFF {(fully CCW)
LEVEL: Maximum leveled power TILT: Center of range
{If UNLEVELED light begins flashing, DISPLAY MODE: REFRESH
reduce power until flashing stops.) SMOOTHING: QFF
SI.OPE: QFF POWER: ON

3-12 1-560A-OMM




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

3. Deprege Channel A
RERF POS LOCATL
pushbutton switch; ad-
Jjust SE'T screwdriver
potentiometer and pogi-
tion reference line as
degired,

4, Release REF POS LO-

CATE pushbutton switch.

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

6. Adjust ZERO 4B SET
control to pogition trace
on REF PGS L.LOCATE
reference line,

7. Decreage dB PER DIV -
SION setting until digplay
fillg screen. Readjust
OFFSET control, if
necegsgary, to keep dig-
play on screen,

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

Diaplay

N/A

N/A

Notes

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

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

N/A

This zets the OFPFSET control
to its null point.

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

To allow for full resolution, the
B80A has a 50% overrange capa-
bility; consequently, signals
can deflect a maximum of 8
divisions from the reference
line in both a positive and a
negative direction without
undergoing compression,

Reflected signal from open is
stored in memory.

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

Step

9.

10,

il.

i2.

13.

Procedure

Rernove open; connect
short in its place.

Depresgs Channel A
AVG pushbutton switch.

Depress Channel A
3TORE TRACE push-
button switch once and
wailt for light to extin-
guish.

Depregs Channel A
SUBTRACT pushbutton
gwitch.

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

Digplav
[ ——— ]

N/A

Notes

Excent for phasge reversal, this
signel is similartothe reflectec
signal {rom the open.

The average of the open/short
reflections is displayed.

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

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

N/A

1-560A-OMM




feA R

-1

SURTHAC
T

B orow porrmmrt
[ COTED T
SEQUENCE Té‘é’;‘;‘j{f‘ﬂ . ng POSITION CF DHER AYED 3TORED in
oF evenTs | TR O e MEMORY CONTAOLS ONCRT MEMORY
o’ Sl Rt
: LRy orE 133y L UNDEENED
oFF
4 OFEN OPEN GPEN
3 SHEGRY GFF SHORT QOPEN
4 SHGET AVG Elal
AVG - ~
5 SHCST GroRe (SHOART = GPEN -
- TRACE 2 E
5 SHORT AVG i f«l?i@:.ﬁ‘lﬁ?ﬁi?bf
7 SHORT SUBTRACT SHOBT - ii’i%,'iz:!?l??ﬁ SHORT + QPEN
DEVICE SHORT - OFEN
g UNDER SUBTRACT nuT - SHURT - OFEN
TEST ?

egend: AYE = lnput * Memory  SURTRACT = input — Memory  DUT = Devics Under Test i‘;\ = Changes T
2

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

Wren the open is connected to the test port of the SWR Autctestar [Figurs 3-8 and the MEMORY switch is in the
OFF position {as shown in the block diagram), the reflection from the apen is dispiayed on the CRT. This .3 shown
in Evert 1, When the momentary STORE TRACE switch is activated, Event 2, the vedlection from the open it aiso
stored in memory. When the open is replaced by a short in Evant 3, the reflection from the short s cisolayed mow
ever, the reflection from the open is still stored in memory. When the MEMORY switch is changeo fraom CFF 1o

on the CRT. In Fvert 5, STORE TRACE is activatad again. The dispiay changes as shown. The average of th
and shortchanges to the average of the short plus the average of the cpen and short, When STORE TRACE s ¢
in Event B, the average of the short plus the average of the open and shart is stll on the display; howsver, the sue
of the open and short is still in memory. When the MEMORY switch is changed from AVG to SUBTRACT n Eyers
7, the average of the open and short, stored in memory, is subtractsd from the short, present at the input, and dis
ptayed on the CRT. Event 8 shows the results whan 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 ue DUT return loss signal tor display. Note:
REF POS LOCATE reference line and dB PER DIVISION switch-bank settings can be altered without aifacting cali-
bration,

Figure 3-9. Summary of Memory and Digplay Interaction That Cceurred
During the Return Loss Measurement Procedure, Table 3-3.

1-560A~-OMM
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3-3.3 Vertical Scale Factor Controls

e provide each
ahzolote

REF POS SET gore
and the OFEFSETT

|

el
RF DETECTOR

Figure 3-10,

Eguipment Setup for Measuring FPower Cutput

of Sweep Generator 2I Plug-In

Table 3-3. Power Measurement Procedure

1. Set up equipment and perform
initial switch positioning:

Sweep Generator

MARKERS: VIDEO

MARKER AMPLITUDE: Fully CCW
TRICGER: AUTO

SWEEP TIME: 50 ms
FREQUENCY RANGE: F1T0O F2
RETRACE RF: OFF

1. ILower frequency of interest
F2: Higher freguency of interest
LEVELING: INTERNAL
POWER: ON

RE: ON

LEVEL: Maximum leveled power

(If UNLEVELED light begins {lashing,

reduce power until flashing stops.)
SLLOPE: OFF

Network Anzlvzer

CHANNEL A: OFF
INPUT: A
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Not depressed
OFFSET ZERO: Not depressed
OFFSET dB: 00,00

CHANNEL B: ON
INPUT:; B
MEMCRY: OFF
dB PER DIVISION: 10 .
REFERENCE dB/dBm: Not depressed
{dB indicator 1if)
OFFSET ZERQ: Not depressed
OFFSET dB: €0.00
THRESHOLD: OFF (fully CCW)
TILT: Center of range
DISPLAY MODE: REFRESH
SMOOTHING: OFF
POWER: ON

1-560A-OMMN




Table 3-3. Power Measurement Procedure (Continued)

Sten Procedure

2. Depress Channel B
REFERENCE dB/dBm
pushbutton switch.

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

4, Releage REF POS
LOCATE pushbutton
switch.

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

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

10 dB/dw

10 dB/div

10 dB/giv

.5 dB/div

F1

F1

Display

N/A

Frequency

Frequency

F1

Frequency

This zelects ADBm a2 the
e ence for future
measurements.

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

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

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

Trace expands about the refer-
ence line.

1-560A-OMM




Table 3-3.

Power Measurement Procedure {Continued)

10.

11,

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

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

Releagse RED POS
LOCATE pushbutton
gwitch.

Depress OFFSET
ZERO pushbutton
switch,

5 dB/div

F1

10 dB/div

Display

N/A

Frequency

F2

Fi

5 dB/div

Fraquency

F1

Frequency

N/A

F2

Notes

Trace may te off-screen

it is displaced from the RTF
POS LOCATE reference line
by the ZERO 48 SFET control.

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

Trace ig replaced by reference
line.

Trace reappears near top of
gscreen. This shows that the
reference line for dB meas-
urements is offset from the
reference line for dBm meas-
urements by the positioning
of the ZERO dB SET control.

OFFSET dB display indicates
=00.0.

3-18
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Power Measurement Procedure (Continued)

hoand tuen ZRRO
dl3 SET eontrol 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 B /div

5 dB/div

.5 dB/div

F1

F1

Digplay
PN - VESDUY. "

Freguency

N/A

Fraguency

Freguency

F2

F2

F2

Notes

dB SET is used to eatabll 3

00.0 dB reference at any de-
sired point on the trace,

Arter establishing this point,
QFFSET is used to measure to
any other point on the wave-
form; the measurement valiue
is indicated on the OFFSET dB
digplay.

Trace digappears from screen.

{As noted in Step 8, it will be
eagier to find trace if dB PER
DIVISION regolution ig tem-
porarily reduced to 10.) This
adjustiment of the OFFSEYT con~
trol establishes a2 0 d8 refer-
ence at the low-f{requency end
of the trace. :

The dBE value indicated on the
QOFFSET dB display is the vari-
ation in power {rom the low end
to the high end of the frequency
band. Typically, this value is
less than 1.0 dB.
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3-3.4 Marker Controis

s from the OFF {detent) posits
of either sweep generator, mart
1 in amplitude. The THRESHOLD
when used, determines oaly the

are flxs
controel,

circuttry responds fo external marker in-
puts, The front panel TILT control pro-
vides up to plus or minus () 45 degrees

of tilt for displaved markers. This tilting
of markers is very nelpful in identifying
markers where the displaved signat has
steep skirts, e, g, measurements of an
electronic filter (Figure 3-11). Addition-
ally, when the A600(A) Series sweeper with
its three different tvpes of markers is used,
the B80A response is different for each
marker-type. This response is described
below.

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

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

MARNER

BDandpass Filter Measure-
ment Showing Marker Tilting

Figure 3-11.

ote
01D contrel,

C AR

P R I

': CAUTION

..FJ./R/IIr/ .

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

3-3.5 Display Mode Controls

Bisplay 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 TIME Mode, in this mode, the
horizontal sweep ramp from the sweep
generator provides drive for the CRT
W-axis displayv; the input data from the
logarithmic amplifier provides drive
fopr the Y-axis display., The horizontal
display time is determined by the sweep
generator sweep time control— SWHELY
TIME on the WILTRON 6600(A) Sermes or
TIME-SECONDS on the HP g820C,

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

1-380A-0MM



[oB

The

sticnalio gweep

-

L0 Mods,  In this mode,
) mp provides
eplay; refresh

we for the Y-axis

; RESH HOLD, the dig-
- date 1 being read cut of the refresh
to the dizplay at a
rate; nowever, the refresh mem-
ory ig prevented from having new data
written inio :t, therebv allowing only
previously-stored data to be made avail-
able for display. The indicator associ-
ated with the REFRESH HOLD switch
remains lit while thiz mode is activated.
This mode 15 uselful when the digplay is
to be photographed.

drive

: 3
v, In T "R

mermnory and applied

14-ms

X-%Y PLOT-REFRESH Mode., In this
mode, M-axis and Y-axis voltages come
from the reivesh clrcuitry. The 14 ms

refresh ramp 1y slowed fo 50 s and
applied to the HORIZONTAL GUTPUT
connector; the stored data in the refresh
memery is applied to the VERTICAL
OUTPUT connector. As degceribed for
REFRESH HOLD, above, new data is
prevented from being written into the
reirezh mermory during this mode, 7This
mode
oushbutton switch is depreéessed while the

REFRESH pushbutton switch is depressed.

Approximately one second after the 30 s
sweep baging, the pen-lift relay causes
the X-7% plotter's pen to drop. A delay
of 500 ms prevents an erroneous line
from being traced on the X-Y plotter's
paper. In dual channel operation (both
CHANNEL ON pushbutfon switches
depressed), the channels are plotted se-
gquentially: first Channel A then Channel
B, A one-second delay is provided be -

1-560A-OMM

is entered into when the X-Y PLOT

tween these two plois. Also.
changpel
be aborted

[a)els

or duszl

by depressing

o

FLOT :

nel oper

tiivier,

I switch remeal
letec; for duz

sweep refurns o the display,
dure for setting the X a
on the recorder in prepa
an X-¥ plot i3 provided in Tal
equipment setup is shown in
Linde, This

maode isentered when the X-%Y PLOT

in the REAL TIME maode,
Approximately 500 ms after the sweep
generater beging & new horizontal for-
ward sweep, the pen-lift relay cauzes
the X-Y plotter's pen to drop., This de-
lay prevents an erronecus line from
being traced on the X-% plotter's e,
The delay allows the XN-Y plotter {ime
in which to move the pen from its rest
position to the positicn where the piot
actually begins, In dusl channel opers-
tion (both CHANNEL ON pushbutions
depressed), the channels are plotted

5]

splay

sequentially: first Channel A then Chan-
nel B, A delay is provided between these

iwo plots, For single channel operation,
the indicator asscociated with the -Y
PLOT switch remains it until the nlot is
compieted; for dual channel operation, the
indicator remains 1it until hoth plots are
completed. The intended sweep genera-
tor mode when using the X-V plot mode i3
triggered sweep. With a triggerved sweep,
the X-%Y plot circuitry is armed when the
mode is entered, hut the sweep does not
begin until the sweep generator's trigger
switch is activated,

3-3.6 Smoothing Control
Smoothing control provides two levels of

filtering to improve signal response at low
signal levels. This control is a three-posi-
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Coove Dilre iy Gion e = 30
dlim are not s

the SA3O00TH-
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input signals below -30 dBm receive [il-
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should be reduced to ensure {
duction of input signals.

i

i
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HORIZONTAL

SECA NETWORK.
ANALYZER

SEQ SYNC-Z AXIS
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o HORIZ OU
VERT QUT

MARKERS

PEN LIFT

16600 SWEEP GENERATOR
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&
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* Horizontal output signal:
0to 10V ramp.
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vy .y

X-Y
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Figure 3-12. Equipment

3-22

Setup for ¥-Y Recorder Setup
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Table 3-4, X-%¥ Recorder Setup Procedure
1 C:_g.at un & 1% SRT i [
L5 p equipment and perform ) C
VMiotwork Analveor

irnitial switch positioning:

Sweep Cenerator

MARKERS: VIDEC
MARKIR AMPLITUDE:
TRIGGER: AUTO
SWEEPRP TIME: 50 ms
FREQUENCY RANGE:
RETRACE RF: OFF

Fully CCW

F1TO F2

Fl: Lower fregquency of interest
F2: Higher frequency of interest
LEVELING: INTERNAL
POWER: ON

R¥: ON

LEVEL: Maximum leveled power

(UNLEVELED light may be on;
disregard it.)
SLOPE: N/A

CHANNFEL Y ON
INPUT: A
MELORY: OFF

dB PER DIVISION: 10
REFERENCT ¢ 13/ B

(dBm indicator i)
OFEFSET LERO: Not depressed

Depressed

OFFSET di3: 00.0
CHANNEL B: OFF

[INPUT: B
MEMORY: OFF
dB PER DIVISION: 10
REFERENCE dB/dBm: Depressed
OFFSET ZERQO: Not depressed
THRESHOLD: OFF {fully CCW)
TILT: Center of range
DISPLAY MODE: REAL TIME
SMOOTHING: OFF
OUTPUT MODE (rear panel):
POWER: ON

RCDR

Step Procedure

Results

2 On 860A, lightly depress A-R or R pushbutton
switch s0 that all three INPUT switches are
released {not depressed),

3 On 5604, adjust Channel A SET screwdriver
potentiometer to center trace on CRT.

4 On 5604, check that HORIZ START and S5TOP
screwdriver potentiometers are properly adjusted;
refer to paragraph 2-3, 3.

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

3] Cn BB0A, position rear panel OUTPUT MODE
. switch to CRT.

7 On B6800(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.

Trace ig present on CRT.

Trace is centered.

Refer o paragraph 2-3.3.

Beam dot appears on
560A CRT.

N/A
Bearm dof on 5804 CRT
moves to left graticule
adge.

Ink dot gsuperimposed on
left edge of plot graph.

1-5360A-0OMM
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Tanle 5-4. ¥-Y Recorder Setup Procedurs {Continuerd

Step Procedure Rezults
G On B600(AY, rotate MANUAL SWEEP control Ream det aon 580A CRT
fully clockwise, moves from left to right
graticule edge,

10 On recorder, press down on pen and ensure that Ink dot superimposed on
pen is coincident with right edge of plot graph. right edge of plot graph.
If pen not aligned with right edge, adjusi horizon-
izl Gain (or Sengitivity} control.

NOTE
If Gain (or Sensitivitv) contrel ig ad-
justed, it may be necessary 1o re-
check adjustment of Offset (or
Pagition) control.

11 On 6600(4), rotate MANUAL SWEEP conirol Beam dot centered on
until beam dot is centered on 560A display. 260A CRT.

12 On recorder, adjust vertical (Y) Offset (or Ink dot positioned on refer-
Position) control to pogition pen on reference enice line of plot graph.
line for type of measurement being plotted
{{, ., top of graph if return logs being plotied
or bottom of graph if transmission gain being
plotted}. Press down on pen and make contact
with paper.

i5 If reference line on recorder is positioned at Recorder pen should
top of graph {return loss}, adjust OFFSET deflect 1 division for
control in -10 dBm increments, as indicated each 10 dBm of OFFSET
on OFFSET dB display, and observe recorder control movement.
pen movement.

i4 If reference line on recorder ig positioned at bot- Recorder pen should
tom of graph {transmigsion gain), adjust CFFSET deflect 1 division for
control in +10 dBm increments, as indicated on each 10 dBm of OFF-
OFFSET dB display, and observe recorder pen SET control movement.
movement.

15 If recorder pen movement not as described in N/A

steps 13 or 14, above, adjust recorder vertical
Gain (or Sensitivity) control.

NOTE

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

t=Y
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Table 3-4. X-Y Recorder Setup Procedure {(Continued)

switeh (A, A-R, R).

END QF PROCEDURE.

Step Procedure RHesults
16 Om S60A, position rear panel OUTPUT MODE N/A
switeh to RCDR.
17 On B500(A)Y, press AUTO button. N/A
i8 (On 5602, depress desired Channel A INPUT N/A

3-4. OPERATIONAL CHECKOUT

Operational checkout of the Model 560A
Scalar Network Analyzer consists of evalu-
ating the cperation of front panel controls
and verifying the operation of microwave
input components (IWR Autotester and RF
Detector}. Operational checkout requires
the use of a sweep generator to provide
control voltages 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 560A 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 lLine Voltage. Configure
the 560A for correct line voltage per
paragraph 2-3,1,

b, Interconnect Sweep Generaior. Inter-
connect the 560A sweep generator per
paragraph 2-3, 2,

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

H

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

1-360A-0OMM

panel controls as follows:

Front Panel

CHANNETL A

CIIANNEL A ON: Not depressed
INFUT: R

MEMORY: OFF

4B PER DIVISION: 10

REFERENCE dB/dBm: Not desressed
OFFSET ZERO: Not depressed

SET (screwdriver pot): Center of range

CHANNEL B

CHANNEL B ON: Not depressed

INPUT: R

MEMORY: OFF

4B PER DIVISION: 10

REFERENCE dB/dBm: Yot depressed
OFFSET 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
QUTPUT MODE: CRT

3-4.2 Operational Checkout and Trouble-

shooting Procedure

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

itoand Troubles

Fropt Panel Controls and Potentiometers

wnting Using

Siern

Procedure

Normal

Indication

CHANNEL A
ON

REFERENCE
dB/dBm

OFFS5ET

D proes

NOTE

With both channel
(i zwitches off
{nit depressed),
360A defaults to
Channel A opera-
tion.

Channel A C

b, SMOOTHING OFF
indicator lights.

¢. Channel A dB
indicator lights.

d. Channel A OFF-
SET dB display
lights.

heckout

Depress.

Depress.

Rotate throughout
range, then set
contrel to -30.0

No change from
Step 1.

dB indicator goeg
out and dBm indica-
tor lights,

z. OFFSET 41 dis-
play varies
»+£65,0 dB.

b. Horizontal trace
is on the display.

b. If MAx opr VN
indicators light,
AZ POB Power-
On Reset (PON)
circuit is faulty.
Refer to para-
graphs 7-7. 13
and T-7.23.

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

d. A1 PCB faultys
refer to para-
graph 7-7.1.

N/A

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

a, Al PCE faulty.
Refer 1o para-
graph 7-7.1.

b. Refer to Figure
T-3.

1u

1
(93]
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Table 3-5,

Panel Controls ane

Operational Checkout and Troubleshooting Using F

ront

Potentiometers (Continued)

- - Normal
»ieD Control Frocedurs -
Indication
5 DEFESET Denress, OFFSET 4B indi- E
Z RO cates 00005 trace 2fe
deflects downward T-7.1
near hottom of CRT
or off-screen,
5 OFFSET Depress, OFFSET dB display { AT PCD faulty;
ZERU indicates -30.0 and | refer to paragraph
trace refurns to near 7-7.1
center of CRT.
7 OFFSET Rotate counterclock- | OFFSET dB indi- Al PCB faulty,
wise (CCW) to obtain| cates +00,0; trace refer to paragraph
00.90 readout on deflects downward T-T7,1.
OFFSET dBdisplay. | near bottom of CRT
or off-screen,
3 REF POS Depress and hold, Trace appears on or | Refer to Figure 7-4.
LLOCATE near ceanter of CRT. '
8- SET poten- Rotate threoughout Trace moves verti- | Refer to Figure 7-5.
tiometer range. cally on digplay.
10 SET poten- Adjust so that trace | Trace ig centered N/A
tiometer ig centered on on digplay.
display.
11 REF POS Release. Trace deflects down- N/A
LOCATE ward near botiom of
CRT or off-screen.
12 OFFSET Rotate clockwise Trace returns to N/A
(CW) to obtain -30.C |near center of CRT
or OCFFSET dB and OFFSET dB
display. display indicates
~ 30, 0,
13 HORIZ START| Check that poten- N/A N/A
tiometer is properly
adjusted so that in-
put horizontal sweep
ramp starts at 0 voltg
(paragraph 2~3.3).
Determine proper add
justment as follows:
1-380A-OMM 3-2




Oiperational Checkout and Trou

hleshaoting Using
-1 Comirals and Potentiometers (Continued)
Sten Cone Procedures T'\.f":}r S‘E
i Indication
10 {Cont’h L N/A e
: 3ifv when 377 ° AT
CW rotation, 13 rotared fui
b, Rotate START po- | Trace moverment to {W “-Fr to
tentiometer CCW  |the left steps on or Figure 1-6.
until troce-end within 1 minor divi- [, I
stops moving left {gion from left edge B
and dot & to |of graticule. fails sten
intengify; stop graticule lest
CCW rotation, edge. adjust CRT
mainframe HORIZ
POSITION poten-
tiometer, refer
to paracraph
S-d, 3,

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

15 None Check that trace is Trace is level, Adiust CRT main
level. frame TRACE RO-

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

16 None Connect 560~ 7 series (Trace deflects ap- RT detector, detec-
RY Detector between |proximately 3 divi- itor connector, or
front panel R connec-|sions upward from 5607 input connec-
tor and RF OUTPUT |ecenterline. tor faulty,
on sweep generator,

3-28 1-380A-OMAL




Takle 3-5. Operaticnal Checkout and Treoubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Dy S e ey Procedures Normal H ndication
A e sroedune ndication Abnormezl
17 F OF ST Rotate control CCW [ Trace centered on NSA
to center trace on display.
display.
18 SLOPE {on Adjust control for & |Level trace centered {Sweep gensrator
SWeeD level trace. on display. faulty.
genarator
1@ INPUT A-R Depress, a. Trace deflects a. N/A
either near bot-
tom or off CRT.
b. dBm indicator b, A2 PCB faultv,
begins flashing. Refer to para-
graph 7-7.3.
20 INPUT A Depress. Trace remains N/A
unchanged, but dBm
indicator stops B
flashing.
21 None Diisconnect RF Trace on or near Refer to Figure 7-8.
detector from R center of CRT.
connector and
connect to A con-
nector,
22 SLOPE {on Rotate fully CW, Trace on CRT slopes |Sweep generator
sweep downwards from left (faulty.
generator) to right.
23 dB PER Depress each Trace changes in Al PCB faulty. Refer
DIVISION switch in turn and gslope. to paragraph 7-7. 1.
observe that digplay-
~ed trace changesg in
slope; leave .5
switch depressed.
24 SI.OPE (on While obgerving CRT |Trace siopes 4 divi- N/A
sweep adjuset control for sions downwards
generator) a trace slope of 4 from left to right.
divisions.
25 STORE Depress and Trace as gpecified a. If red LED fails
TRACE release, When red in Step 24 appears to light, Al PCR
indicateor located on CRT, is faulty. Refer

1-360A-0CMM
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gstraight-line trace
and dBm indicator
beging flashing.

Ster ontrosd
25 {Cont'd

i
i
|

thig L

8 e ey e “’)_ 1

Lit depends upon grapn t-7.18

sweaep spead,

26 None On sweep generagtor,  Trace disappears Troubleshoot sween
position RY output from CRT. generator.
switch to OFF. ’

27 RECALL Depress. Trace as specifiad a. If straight-line

in Step 24 reappears trace appesrs on

on CRT and dBm CRT or fdEm

indicator teging indicator fails to

flashing. flash, Al PCH
faulty. Refer io
paragrapn 7-7. 1.

'b. If atrace does
not appear on CRT,
or if CRT displavs
random lines,
A2 is faulty. Refer
to paragraphs
T-7.4, 7-7.5
and 7-7.18.
28 MEMORY OFF | Depress. Trace digsappears N/A

from CRT and dBm

indicator stops

flashing.

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

30 SUBTRACT Depress. Trace changes to Al PCBE faulty. Refer

to paragraph 7-7. 1.

3-30
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Uperational Checkout and Troubleshooting Using Front

Panel Controls and Potentiometzrs (Continued)
] b TH e Normal If mdication
Step Cantrol Frocedurs L X . .
ndication Abnormal
31 STORE Depress and Releasej Trace ag specified A1 PCH fauilty,
TRACE in Step 24 reappears| Hefer to paragraph
on CRT, T-7.1.
32 AVG Depress. Trace slopes down- | Al PCB faulty.
wards 2 divisiong Refer to paragraph
from left to right. T-7.1. E
' !
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-
generaior) trol CCW until trace
is level.
35 REFERENCE | Depress a. dBm indicator Al PCB fauliy.
dB/dBm goes out; dB Refer to para-
indicator lights. graph 7-7. 1.
b. Trace may shift
vertically or may
disappear
entirely.
38 ZERQ 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-
irol and verify that
trace moves verti-
cally. Increase to
10 dB PER DIVISION
a8 necessary.
37 ZEROG dB SET | Rotate control (push | Trace centered on Al PCE faulty.
and turn) to center CRT. Refer to para-
trace on CRT. graph 7-7.1.
Channel B Checkout
38 CHANNEL B Depress. &, Channel B dB Al PCB faulty.
ON indicator lights. Refer to para-

b. Channel B
OFFSET dB
display lights.

graph 7-7.1.
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Oiperational C

[
Panel Controls

eclknut and Treubleshooting Using Front
<

and Potentiometers (Continued

Step Contrnd | Procedure
, ! L y
38 CHANNIL A | Depress, NS A
O t ¢B display and <5
j indicator goes out,
40 REFHERLNCE Depress. dB indicator goes A1 PCE faulty.
dB/dBm out and dBm indica- |Refer to para-
tor lights. graph 7-7.1.
41 OFFSET Rotate throughout a, OFFSET dRBdig- la. Al PCE faulty,
range, then leave play varies Refer to para-
contrel set at -30. 0. >+65 d B, graph 7-7. 1.
L. Horizontal frace [b. Refer to Figure
i on the display. -9,
42 OFFSET Depress, OFFSET dB display (Al PCB faulty.
ZERO indicates +00.0; Refer to paragraph
trace deflects down- (7-7.1.
ward near hoittom
of CRT or off-screen.
43 OFFSET Depress. QOFFSET dB display (Al PCE faulty.
ZBEROC indicates -30.0 and |Refer to paragraph
trace moves back 7-7.1.
to center of CRT.
44 OFFSET Rotate CCW to OFFSET dB indicates|Al PCB faulty.
obtain +00.0 read- +00.0; trace deflects |Refer to paragraph |
out on OFFSET dovnwards near 7-7.1.
dR display. bottom of CRT or §
off-screen, i
45 REF POS Depregs and hold. Trace moves to Refer to Figure
LOCATE center of CRT, 7-10.
46 SET poten- Rotate throughout Trace moves verti- Refer to Figure
tiometer range. cally on CRT. T-11,
47 SET poten- Center trace on Trace is ceniered N/A
tiometer CRT. on display.
48 REF POS Release. Trace deflects down- N/A
LOCATE wards near bottom
of CRT or off-screen,
3-32 1-560A-0OMM




Table 3-5. Operational Checkout and Troublesheoting Usging Front
Panel Controls and Potentiometers (Continued)
Ste “ ontrol Brocedure Normal I Indication
PR L ontra peRe mdication Abnormal
49 OFFSET Rotete CW 1o obtain | Trace returns to NSA
-30.0 on OFEFSTET near center of CRT
dR disgplav. and OFFSET 4B dis-
play indicates -30.0.
50 None Digconneet RF detec- Trace deflects N/A
tor from A connector: approximately 3 div-
and connect to R con~| gions upwards from
nector, cenierline.
51 OFFSET Rotate comtrol CCW | Leveled trace cen- N/A
to center irace on tered on CRT.
CRT.
52 INPUT B-R Depress. a. Trace deflects N/A
downwards near
bottom of CRT or
off-screen.
b. dBm indicator
begins flaghing.
53 INPUT B Depress, Trace remains un- N/A
changed, but dBm
indicator gtops
flashing.
54 None Disconnect RF detec-{ Trace on or near Refer to Figure 7-12.
tor from R connectorcenter of CRT.
and connect to B
comnector.,
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 PCR faulty. Refer
DIVISION switch in turn and slope, to paragraph 7-7. 1.
observe that display-
ed trace changes in
slope; leave .5
switch depressed.
57 SL.OPE {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.

1-56C0A-OMM
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Table 3-5. Operational Checkout and Treubleshooting Using Front
Panel Controls and Potentiometers {Continued)
Step Control Procedure fNrffrmTﬂ If‘f‘l"ﬁi”{ICi%Uc;}ﬂ
Indication Abnormal
23 STORE : Depress and release.| Trace iz as speci- z, Ifred LUD fails
TRACHE When red indicater fied in Step 37. to light, A1 PCB
located directly : is fauitv. Refer
above switch goeg to paragraph
out, frace is ztored, T-7.1.

b. If red LED fails
to go out, A2 PCER
is faultv, Refer
to paragraph
i-7.18.

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

position REF 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
flaghing. flash, Al PCB

faulty. Refer to
paragraph 7-7.1.

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

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

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 faulty. Refer

straight-line trace
and dBm indicator
begins flaghing.

to paragraph 7-7. 1.

3
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Table 3-5. Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)
Step Control Procedure . \mr e ) H . ?w weation
Indication Abnormal

64 STORE TRACE | Depress and Release. Trace as specified Al PCH faulty. Refer
in Step 57 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 specified N/A
in Step 57 reappears
on CRT.

67 SLOPE {on While chserving Trace is level, N/A

SWeep 53680A CRT, rctate
generator) control CCW until
trace is level.

63 REFERENCE |Depress. a. dBm indicaior N/A

dB/dBm; ) goes out/ dB
indicator lights.
b. Trace may shift
vertically or it
may disappear
entirely.
69 ZERO dB Push and turn io Trace moves verti- | Al PCB faulty. Refer
SET move trace onto dis- [cally on CRT. to paragraph 7-7.1,
play. If tracealready
present on display,
rotate control and
verify that trace
moves vertically.
(Increase to 10 dB
PER DIVISION as
necessary.)
10 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
Panel Controlg and Potentiometers (Continued)

Normal If Indication
Step Control Frocedure Indication Abnormal
Markers, Display Mode, and Smoothing Checkout
71 | None On sweep generator, N/A N/A
position marker con-
trol(s) to provide
video marker near
center of band (on
6B00(AY MARKER
AMPLITUDE must
he maximum)}.
) THRESHCLD | a. If WILTRON a., Marker pulse posi-ia. 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. If 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 position).
73 | TILT Refer to page Marker tilts +45°. Al PCB or wiring
3-5, @ . between Al and A2
faulty.
74 THRESHOLD Rotate CCW to OFF | Marker pulse dis- N/A
{detent) appears.
75 REFRESH Depress. Real time display Refer to Figure
replaced by re- 7-135.
fresh display.
78 REFRESH Depress. Display freezes and [a. If indicator does
HOLD REFRESH HOLD not light, A1 PCB
indicator lights. faulty.
b. If display does
not freeze, A2
PCB or wiring
between Al and
A2 faulty.
3-38 1-560A -0V
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Table 3- Uperational Checkout and Troubleshoot 0t
Panel Conirolg and Potentiometers (Cont
Normsal it
G (ool Procedure " (? 11.
Indiecatinn : j
i L FRESH Depress, 25h : N2
RIG I : |
LIS HOLD
indicator goes out,
73 XN-Y¥ PLOT Depress, Indicator comes on, |a. If indicator does
! display disappears, not tight, A1 PCH:
NOTE and intensified dot faultv., Hefer to
The data in this t::ia-z-gins a 30—:’;&-:cond parzgzraph T-7. 1.
T sweep from left to . . L
step iz being read - . o. If indicstor lights
] ) right across CRT. B >
cut of memory. . but no sweep
. i At conclusion of ‘ ‘ ‘
Consequently, con- - appezars, A PCB
. ” sweep, indicator .
irols may be . faulty. Refer tc
o ) gees out and dis- S
changed or input paragraph 7-7. 22,
) play returns.
digconnected
without affecting
the recording of
x-% ploti data.

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

30 CHANNEL A Depress, Channel A dBm indi-

ON cator and OFFSET
dB display comes on. ;

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

82 Channel A Depress. Trace appears near N/A

INPUT R

center of CRT.

1-580A-0OMM
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Operational Checkout and Troubleshooting Using Front
Panel Controls and Potentiometers (Continued)

Sten

ool

Praocedure

Normal

ndication

If Indioatiu

Abhnormal

<o
L

24

85

86

87

Channe! B

INPUT R

Channel A
CFFSET

Channel B
OFFSET

X-¥ PLOT

CHANNEL A
ON

Depressa.

Rotate CW 1o pogi-
tion Channel A
trace 3 divisions

up from centerline,

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

Depress.

Depress.

szecond trace appears

near center of CRT.

Channel A frace
superimposed on
next-io-top grati~
cule~line.

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

a.

. Channel a dBm

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

After a short de-
lay, intensified
dot begins 30~
gecond sweep for
Channel A trace
{top of CRT).
Approximately 1
to 2 seconds affer
Channel A sweep, |
dot returns {oleft
gide of CRT and
begins 30~second
sweep for Channetl
B trace {bottom of
CRT). After Chan-
nel B sweep, indi-
cater goes out and |
refresh displays
return.

indicator and OFF-
SE'T dB display
go out.

Channel A trace
disappears.

A2 PCB faulty. Refer
to paragraph 7-7, 22.

N/A

N/A

N/A
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> 3~ 5.

Cperational Checkout an

vl Treouhl

shooting s

ing Front

Panel Controls and Potentiometers (Continued}

L Step Control Procedure }\_mlww = i‘:')id'(:'?'ti(f‘
i e Abnormal
i

g34g REAL TIME : Depress, Fefregh display dis- N/A

ap g and roal
tirme display returns.
89 SWEEP TIME | On sweeper, set Horizontal sweep on N/A
{on 8600{A)), controls for a 3- 8608 CRT slows and
TIME- to D-second sweep. |irace changes to
SECONDS intensified dot
{on 8620} sweeplng across
screen,

90 X-Y PLOT Obgerve CRT and a. ¥-Y PLOT indi- [A2 PCB faulty., Refer
when intensified dot cator lights when ito paragraph7-7. 3%,
reacheg near mid control depressed.
gcreen, depress , - .

%-¥ PLOT: ligten b. ‘.?v hen first click
o is heard, plot
for clicking sound. . .
begins and inten-
sified dot begins
left to right
gweep, When
second click is
heard, plot is
finighed and indi-
cator goes out.
c. Real time sweep
returns to CRT.
91 CHANNEL A Depress. Channel A dB indica- N/A
ON tor and OFFSET dB
digplay lights.

92 X-Y PLOT Chserve CRT and a. X~-Y PLOT indi- A2 PCB {faulty. Refar
when intensified dot cator comes on to paragraph7-7.24.
reaches middle of when control is
Channel A sweep depressed.
gff’f ‘)IffoRg)igff: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
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Operational Checkout an

Panel Controls and Potentiometer

2 {Continued

d Troubleshonting Using Frort

Normal

SteD Cortrel Procedure .
; Indicarion
92 (Cont'd b
C nel A swaep,
Channel A ig
swept {(plotted)
and then Channel
B iz swept (plot-
ted), After Chan-
rnel B sweep (plot),
a second click is
heard and indica-
tor goes out.
¢. Real time sweep
refurns.
93 CHANNEL A | Depress. a. Channel A dB N/A
ON indicator and
QOFFSET dB dis-
play go out.
b. Channel A sweep
disappears.
94 SMOOTHING Depress control Indicators gwitch be- {Refer to Figure 7-18,
several timesg and tween OFF, MIN,
observe that indi- and MAX.
cators switch be-
tween COFF, MIN,
and MAX,
85 SWEEP TIME | On sweeper, set Horizontal sweep on N/A
{on 6600(A), conirols for a 560A CRT speeds up,
TIME- 10 ms sweep. dispiay changesirom
SECONDS intensified dot to
{on 8620) trace.
96 None On 560A, observe UNCAL indicator Refer to Figure7-17.
UNCAL, REDUCE flaghing,
SWEEP SPEED
indicator.
g7 None On sweeper, rotate | UNCAL indicator off., N/A
sweep VERNIER '
control CCW until
UNCAL indicator
goes out,
3-40 1-560A-0OMM



Operational Checkout and Troubleshooting Using Front

PPanel Controls and Potentiometers (Continued)

Procedure

Normal
Indication

If Imdication
Abnormal

98

G4

100

101

102

QFFSET

None

None

None

OFFSET

SWR Autotester Checkout

Rotate to position
trace on center

line of graticule.
Record value of
OFFSET dB display.

Digconnect R¥F
Detector from
sweep generator
RF GUTPUT
connector.

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

Trace located on
center line.

N/A

N/A

Trace appears on
display.

Approximately 8.5
dB difference be-
tween OFFSET dB
value obtained in
Step 99 and OFFSET
dB value obiained

in this step.

N/A

N/A

N/A

N/A

SWR Autotester
faulty. Refer to
paragraph 7-5. 1.
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3-43 CRT Mainframe Horiz Position and
Trace Rotate Adjustment
instructions

ront g
and

wsirnent insrructions are

in slews

a, The HOR FOSITION notentiometer
moves the digplayed trace horizontally
on the CRT., Clockwise (CW) adjusiment
moves the trace to the right; counterw
clockwise (CCW) adjustment moves the
trace to the left.

3-42
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35 LOW LEVEL («:45 dBm} TRIM
ADJUSBTMENTS B e

hevieew 21 the

aotenticee

ver the fUi

input

i aormal oper

urements usinge

cooaponents (RP detector o W ERE i
cacdustment of the CH r B

ETRIM potentiomelers 15 unneces

sary; nowever, for measurements ol

spproximately -45 dBm, sdjustment
applicsble chonnel’s LOW LEVEL THIA Figure 3-12, location of LLow-Level Trim
potentiometer can provide increased ow- Potensiometers
vel accuracy, Additionslly, the LOW

LEVEL TRIM potentiometers are used fo

ensure accurate low-level measurements from the QFF¢
when the 580-10BX{-1) cable is used. This sents the sporovimose roise fleor of the &,
cable adapis waveguide or other non-560 B log amplifier.  Since rao inpui zignal is
type RF detectors {or SWR Autotesters) for provided to the &, B log amplifier, the w.ive

sotentiomaeter thet reprs

use with the 36804, form present on the CPT represents the
nolse level of the flrst amplifier stace
The test setup for the low-level trim ac- CH A or UH B poterntiometer 1s adjust
justments Is shown in Figure 2-14; & pro- until the noise level of thig amplifier
cedure for adjusting the CH A and CH B is near the ncise ficor and only random
potentiometers is given in Table 3-6. The negative clipping occurs. Allow the 56043
procedure in Table 3-6 provices the CRT to warm up for at least 50 minutes beic
deflection circuits with a calibrated veltage performing the procedure in Table 3-8,

i

S60A NETWQORK
HORIZONTAL ANALYZER

SEQ SYNC-Z AXIS

MARKERS

6800 SWEEP GENERATOR

on

RF DETECTOR

TEST PORT i

SWR
AUTQTESTER

Figure 3-14. 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 eqguipment and perform
inttial switch positioning:

Sweep Generator
MARK LRS: VIDEO INPUT: A
MARKER AMPLITUDE: Fully CCW MEMORY: OFF
TRIGGER: AUTO AR PER DIVISION: 1
SWELD TiMb: 100 ms REFERENCE dB/dBm: Depressed
IRQ{“,\TC Y RANGE: F1 TO F2 (UBIT‘L indicator 1}-()
RETRACL RF: OFF OFFSET ZERO: Not depressed
Fl: Lower frequency of interest CHANNEI B: OFF
F2: Higher frequency of interest INPUT: B
LEVELING: INTERNAL VEMORY: OFF
POWER: ON ¢B PER DIVISTON: 1
RE: OFF REFERENCE dB/dBm: Depressed
LEVEL: Maximum leveled power OFFSET ZERO: Not depressed
(I_ENI.‘,-I-I\' EITED light will be on; THRESHOLD: OFF {fully CCW)
dzsrefg%x;*d it.) TiL.T: Center of range
SLOPE: N/a DISPLAY MODE: REFRESH
Network Analyzer SMOQOTHING: OrrF
POWER: ON
CHANNEL A: ON LOW LEVEL CAL (rear panel): NORM
Step Procedure Result
2. Depress and hold Channel A REF FPOS

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

1 dB/div

F1 Frequency F2

3. Release REF POS LOCATE. N/A

4, Depress SMOOTHING pushbutton switch MAX indicator lit.
until MAX indicator lights.

3. Adiust Channel A OFFSET conirol for -58.0 OFFSET dB display
on OFFSET dB display. indicates ~58. 0.
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Table 3-8,

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

Step

Procedure

Regults

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

switch-bank setting to 1.

Adjust CHA

Proceed to Step 7.

EXAMPLE 1

1 dB/div

Fi - Fregquency F2

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

EXAMPLE 2

1 dB/div

F1 Frequency F2

Noise trace with no clipping,

located on reference line.

EXAMPLE 3

1 dB/div

F1 Freguency F2

MNoise trace with clipping.

N/A

1-560A~-0OMM
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Table 3-8, Channel A and Channel B Low Level Trim Procedure (Continued)

Step Précedure

Channel B.

Results

7. If trace ig being clipped (Example 3 in Step §), Trace containing noise
adjust CH A potentiometer counterclockwise with no clipping appears
until ¢lipping just ceases. If trace ig not on or near ~58 dB refer-
being clipped (Examples 1 and 2 in Step 6}, ence line (Example 2
adjust CH A potentiometer clockwise until in Step §).
clipping just starts; back potentiometer off
until clipping just ceases.

8. Depregss CHANNEIL B ON pushbutton switch. Channel B dBm indi-

9. Depregss CHANNEL A ON pushbutton switch. Channel A dBm indi-

10. Repeat gteps 2, 3, and 5 through 7 for

cator and OFFSET dBR
display light.

cator and OFFSET dB
display go out.

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 560-71 series and with SWR Autotesters
other than the 560-97, -98, and -6 series;
specifically, the cable allows the 560A to be
used with all types of waveguide detectors and
with other SWR Autotesters, e.g. the Series
-97, -98, and -63. 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 RF detector; leave the RF
detector unconnected from the source and
perform the low-level trim procedure in
Table 3-8,

3-48

NOTE

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

1-9560A-OMM
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Figure 3-10,

3-7 GPiB OPERATION (OPTION 3}

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

is described in the following paragraphs.

3-71 General Information and Description
of Model 560A GPIB Command

Codes
The Model 5680A 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-OMM

Typical GPIB Equipment Setup

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

Interconnection to the GPIRB 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 ouiputs of the channel-amplifiers
and the subtract circuit. With connection
made at these points, except for POWER,
none of the Model 560A front panel controls
(MEMORY, dB PER DIVISION, DISPLAY
MODE, etc.) have any effect on bus opera-
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FROMT

PANEL
A >”“"“‘—“; A+B
6{}
H
52 A GR B CHANNEL
e | . DIGITAL .
| LOGARITHMIC * i ind CRT
roE AMPLIFIER ] MEMOR
8 Syl Lo %
—
| A 8 DISPLAY
1 5 |
1
, .. + INPUT A OR B o)
- : ~ GPiIB
B S + 7 RTERFACE
e e s s e’ SURTRALT INPUIT — R {AB) PCB
; CAL A, B
+ INPUT R J
i H
R CHANNEL |
R LOGARITHMIC —d
AMPLIFIER

Figure 3-16, Simplified Block Diagram Showing GPIB Interconnection

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

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

a. Data Commands. Data commands are
used to direct the 5B60A to collect and
condition {digitize) data for transmis-
gion 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 fo obtain a readout of the
selected amplifier's internal noige level

3-48

{noize floor). Descriptions of these
commands follow:

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

When either an AT or BI command

is received, 51 connects the appro-
priate front panel channel connector
(A, B) 1o the input of the A or B
Channel log amplifier; at the same
time, the input line INPUT A or B
is connected to the GPIB Interface
Board A/D Converter input. When
RI ig 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 routerd to the GPIB Interface
Civeuit Board, where it ig converted
to ASCIT data and held for later trans-
mission over the bus. Transmission
of the data does not cccour until the
560A is addressed to talk,

2. The input- minus-reference commands,

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

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

AD command - CHANNEIL A ON,
depressed

1-580A-0OMM

CHANNEL B ON,
not depresged

REAL TIME,
depressed.

BD command - CHANNEL A ON,
not depressed

CHANNEL B ON,
depressed

REAT. TIME,
depressed

4, Noise level command NL provides for
measurement, in dBm, of the A, B
Channel log amplifier’s internal
noise tevel (noise floor). During
measurements, this command can
be used to determine the 560A's
actual gensitivity. Although sensi-
tivity is specified at -30 dBm, the
580A is often usable to -55 dBm or
less,

b, Calibrate Commands. Calibrate com-

mands are used to correct for thermal
drift within the A, B Channel log
amplifier. Under local (non-GPIB)
control, thermal drift is compensated
for during sweep generator retrace,
Under GPIB contrel, however, thermal
compengation has to be programmed.
Programming is accomplished through
the use of calibraie commands. Cali-
brate commands consist of local cali-
hrate (LCY, external calibrate {EC), and
channel select (CA, CB) commands. To
provide optimum amplifier accuracy,
calibrate command 1.C or EC should be
programmed for bus transmission each
time the 560A is turned on and again prior
to each series 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
gselect command such as CA or CB, or
by sending a data command such as Al
BI, BRI, AR, BR, AD or BD., The cali-
brate commands are described below.

2

1. Local calibrate command LC provides
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DISPLAY

READ QUT
UNITS
+80.00 OVERRANGE
_________ f‘ DEFLECTION
o Lo
“““““““““ * DIVISIONS
————————— +40.01
; +40.00
: ] ‘ ON-SCREE
POSITION REF : +00.01 DENF'LCE;E%ONN
POS LOCATE e : ¢! 8
LINE HERE I ~00.01 DIVISIONS
r
Y _40.00
mmmmmmmmm —40.01
_________ ? : OVERRANGE
g l DEELECTION
_________ E 4
Y ~80.00 DIVISIONS

The CRT display range includes screen and eight divisions of overrange deflection. As shown above, this dis-
play range is organized into a8 18C-unit format. The B0.00 units preceded by the positive {+} sign are aliocated
to the top haff of the display range, and the 80.00 units preceded with the minus {~} sign are ailocated 1o
the bottom half of the display range. Since these units are fixed with reference to the CRT centerline graticule,
the BBOA vertical deflection system should aiso be referenced to the centerline. This can be accomplished by
positioning the REF POS LOCATE reference Hine on the centering graticule {ses oscillograph above).

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

(ﬂeadout Digit

) X dB/DlV) + OFFSET = dBm

Where Readout [Mgit refers to the four-digit computer readout, including algebraic sign and decimat
_point. .

dB/DIV refers to the valus of the dB PER DIVISION switch bank.
GFFSET refers to the value of the OFFSET dB LED display.

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

(+2U.10

75 ¥ 0,5) + +10.2 = +11.2dBm

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

52 momentarily grounds the A or B
Channel log ampiifier input; the

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

[SN)

External calibrate command EC pro-
vides thermal compensation for the
A, B Channel log amplifier when the
amplifier input is connected to its
microwave input device (RF detector
or SWR Autotester}, This command
provides better thermal compensa-
tion than LC does; however, sweep
generator RF must be off (<-60 dBm)
for this command to be effective,
Clircuit operation for EC is the same
as described for L.C, except that
switch 82 is not affected and remains
connected, as shown in Figure 3-16,

3. Channel select commands CA and CB
provide channel~gwitching only. In
the absence of a data command, these
two commandg select the chamnel to
which the calibrate signal will be ap-
piied. As shown in Figure 3-186,
channel input switch S! is "'ganged”
with the CAL A, B switch. When a
CA or CB command is received, it
causes these two switches to switch
to their A or B positions, resgpec-
tively., The CAL A, B switch is used
to apply the calibrate gignal to the
appropriate amplifier; St is 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, S1, and S2
corregpond fo the OFF, MIN, and MAX
positions of the front panel SMCOTHING
switch, Amplifier smoothing operations
caused by these commands are identical
to thoge caused by the SMOOTHING
switch. These operations are described

1-560A-OMM

in paragraph 3-3.85.

Although the smoothing process is the
same for both local and bus operation,
there is an inherent log amplifier
characteristic that affects smoocthing
during bus operation. This character-
igtic determines the amount of time
reguired for the log amnlifier to pro-
cegs input gignals with rapidly-changing
power levely, such as those seen when
measuring the transmission or return
lossg of an electronic filter. (A filter
can cause a power change of 3¢ or A0
dE when the frequency sweep crosses
the bandpass/reject crosscver point.)
The worst-case {power change from
+16 to -55 dBm) time required for log
amplification is 12 ms for normal
smoothing (S¢), 40 ms for minimum
smoothing ($1), and 200 ms for maxi-
mum smoothing (32).

For local (non-GPIBY operation, these
times are not significant. For GPIR
operation, however, these timesg are
very significant becauge overall GPIB
operational speed ig affecied. Remem-
ber, because of the asynchronous three-
wire handshake process, the speed of
GPIB operations is determined by the
speed with which the glowest ingtrument
can process data, Consequently, the
delay in the 560A between the time a
meagurement starts and the time data
is available for bus tranamission affects
overall GPIB speed.

Three methods of reducing this delay
time have been deviged. The first
method, using hardware to determine
which level of smoothing has been
selected, is described later in this
paragraph. The other two methods,
interrupt mode and fast mode, are
described in subparagraph 4.

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

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

¥

SWITOH
SMOGTHING
TS50

1S
B ms
upP

YES

iNiPSUT SWITCH BACK s IS NO {82 ASSUMED)
ABOVE TO PROGRAMMED SMOOTHING SMOOTHING
SMOOTHING
<30 B CEVEL IN S8 N S1

YES

MAKE
CONVERSION

END

This routine not valid when fast mode {FM), or when either
display data command AD or BD has beeh 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 Sf
and waiting 6 ms for the input data to
settle, After this 6 ms delay, the routine
determines whether the input signal is
above or below -30 dBm. I above -30
dBEm {i.e. #1686 to -30), no further
gettling time is required and the nput
anglog signal is converted to ASCII data
bytes and made available for bus trans-
miggion. If however, the input sipnal
ig determined to be below -30 dBm,
more settling time is reguired before
data conversion. The amount of addi-
tional settling time required depends

on the level of smeothing programmed,
If 8¢ is programmed, an additional 8 ms
ig reguired. If S1 is programmed, an
additional 34 ms is required. If S2 is
programmed, an additional 154 ms is
required, The result of this overall
routine is: for input power levels above
-30 dBm, overall settling time is 6 ms
regardless of which smoothing level is
programmed; for input power levels
below -30 dBm, overall settling time is
12 ms for 5§, 40 ms for S1, and 200 ms
for S32. The GPIB operator can see the
regults of this routine's logical decision
processes by observing the front panel
SMOOTHING OFF, MIN, and MAX indi-
cator LED's, These LED's change as
the routine runs itg 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 modeg provide,
respectively, normal data conversion
with s up to 200 ms amplifier settling
time requirement, normal conversgion
but with more efficient data handling
uging the SRQ management bus control
line, and fast (immediate) data conver-
sion. Thesge three modes are described
below.

1. Hold mode command HM provides for
data conversion in the normal {up to
200 mg delay) mode. Upon receipt of
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a data command (A, BI. RI, AR, BR,
AD, or BD), the 5804 initiates the
flowcharted process shown in Figure
3-18. If the 5604 is addressed to talk
before the flowcharted process has
run its course, GPIIR handshake ig
inhibited unti! data conversion is
complete. This is the easiest and
least complex mode for which to
program. Also, this is the default
mode of operation. Each time power
is applied, the 560A comes on line in
this mode. '

2. Interrupt mode command IM also

useg the flowcharted procesg of
Figure 3-18 for data cenversion.
However, in this mode, instead of
delaying bus operation by holding up
the handshake when addressed to talk,
the Service Request (SRQ) control
line ig used. Thisg iine is get TRUE
{(low) to indicate an instrument needs
service. When the controller senses
that SRQ is TRUE, it sets ATN
TRUE and sends a serial poll enable
message to all instruments. When the
B60A receives this message, it responds
when next addressed te talk with an
appropriately-coded Status Byte
(STB). The status byte and request
service bit are shown in Figure 3-16.

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

Shaterf area, 2it2 1, 2, 2,4, 5, 6, and &, make up S1atus Byie (STEL
Unshaded area, bit 7,15 the Service Request 1ISAGH bir.

A count of 8. 91000001, sndicates that data is seacy

A gount of B 5, DT000610,, indicates that califirate 1s complete.
Accountaf 67 - (!HJ(XJOHT indicatas an illegal seguence.

A3 5T periains 1o the B60A, bits 3,4, 5, 6, and 8 are always s, Bits 1 anct 2 are gither 1% or 05 cepantiing
udoe the type of service redquested.

The SRQ bit 1s zither 1 or 0 depenching upan whethar the SB0A naeds service.

Figure 3-18, Request Service Bit

and Status Byte



the normal, up to 200 ms, log ampli~
fier delay (settling time}. In this
mode, the 580A completes data conver-
gion 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
te 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. Migcellanecus Commands, Miscellaneoug
commands XY and RL are used to con-
trol auxiliary GPIB functions. These
two commands are described below.

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

2, The RL command is used to return
the 560A to local {front panel) control.
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To provide quick reference to GPIB com-
mand codes, a summary description of
each code is provided in Table 3-7. Also,
each code contains reference to the para-
graph in text where the command is fully
described.

3-7.3 Data Output Format

When addressed to talk, the 560A transmits
ASCII coded data to the bus in the following
format: +DD. DD CR{LF). In this format,
the letter ''D" stands for digit: the letters
CR(LF) are abbreviations for carriage

Summary of GPIB Command Codes
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return and line feed, respectively. The
LF abbreviation s set off in parentheseg
because the \SCII character for line feed
mayv not be transmitted; this character can
be inhibited by the vear panel CR-CR/LF
switch, When this switeh ig in the CR posi-
tion, the line feed character iz inhibited,
Conversely, when the switch is 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 CRILF) format is shown below.
2 Sign (+/-) character
o Most significant measurement digit
® Next most significant measurement

digit
® Decimal point
® Next least significant meagurement

digit
@ l.east significant measurement digit
¢ Least significant measurement digit
® Carriage return character (CR)
¢ Line feed character {LF}
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 GPIB functions is presented
in Figure 3-20, This program is intended
for use with a GPIB system that uses an

HP 8825A Programmable Calculator as
sysiem contreclier.

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

Controiler

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

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

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

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

Command
Code

Name

Function

Al

BI

RI

AR

BR

AD

ED

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 Digplay

B Channel Digplay

Noise Level

Loecal Calibrate

External Calibrate

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

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

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

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

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

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

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

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

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

Compensates A, B Channel log amplifier

drift with microwave input components

connected to amplifier input. Sweep

generator RF must be off (<-60 dBm).
Desired channel must firgt 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

B

s

51

52

HM

In

FM

XY

RL

A Channel Select

B Channel Select

Smoothing Off

Smoothing Mnimum

Smoeothing Maximum

Hold Mode

Interrupt Mode

Fast Mode

Plot

Return to Local

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

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

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

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

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

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

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 settling time is not provided,
measurement errors may be introduced.
See paragraph 3-7.1,d, 3.

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

Returns 560A to local {(front panel) control.
See paragraph 3-7.1, e, 2,
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Z: ent "ENTER 3808 ADDRESS", A: 708+AY A
1: dev "3568", Ay dim A$[32]
2: wrt "008", "CALC"s prt "CA LC"
3t wrt "56@", "CBLC"; prt "CB LC"
4: wrt "36@", "CANL"; red "36@8", A$; prt "CA NL= ", AS$
St wrt "S68Y, "CBNL": red "S8@8", A$s;prt "CB NL= ", A$
B: wrt "3568Y, "Al":;red "568", A$; prt "A INPUT= ", 6 A$
7: wet "S6B", "BI"; red "SE@", A$sprt "B INPUT= ", A$
8: wrt "5B8", "RI":red "S68", A%:; prt "R INPUT= ", A$
Sr wrt "06B", "AR"j; red "568", A$; prt "A-R= ", AS
18: wrt "3568", "BR"; red "3568", A$;prt “B-R= ", A$
11: wrt "3568", "AD"; red "568", A$sprt "A DISP= ", AS
12: wrt "36@", "BO": red "568", A$: prt "B DISP= ", AS
Figure 3-20., Sample Program in HPL for HP 9825A Controller
Exercising 560A GPIB Functions
1-560A-0OMM 3~ 57




208 OPENG, B

218 PRINT"CA LC*

228 PRINTH#G, "CALC"

23@ PRINT"CB LC"

248 PRINTH#SG, "CBLC"

258 PRINT#G, "CANL"

268 INPUT#6, B$

270 PRINT"CA NL = "y B$
288 PRINT#S, "CBNL"

298 INPUTH#G, BS

388 PRINT"CB NL = ";B$
318 PRINTH#SB, "AL"

328 INPUT#6, B$

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

358 INPUT#HE, BS

362 PRINT"B INPUT = "; B$
378 PRINT#6, "RI"

388 INPUTH#G, BS

38d PRINT"R INPUT = ";B$
488 PRINT#B, "AR"

418 INPUTHS, B

428 PRINT"A-R = "; B$

438 PRINT#S, "BR"

448 INPUT#G, B¢

458 PRINT"B-R = "; B%

488 PRINT#S, "AD"

478 INPUT#E, BS

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

SB88 INPUTHG, BS

518 PRINT"B DISP = “; B$
52@ PRINT#6, "S1": FOR J=1T0288: NEXTJ
538 PRINT#B, "S2": FORJ=1T020@s NEXTJ
548 PRINT#B, "S8": FORJ=1T0208s NEXTJ: GOTOS28

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

i8
2@
3a

48
Sa
(1]

Ve
se
96

iee
1le
iz28
130

146

voSEaTIEY

PRINT USING 38

IMAGE 5., "WILTRON MODEL Te8
SCALAR HETWORKANALYZER GPIB
FUHCTION EXERCISER", 5~
OUTFUT 786 ; “CARLC®

FRINT USING &8

IMAGE 2, "CHANRNEL B CRL CUMP
LETE". 27

GUTPUT 786 ;“CBLLC™

PRINT USING 58

IMRGE "CHRAMNEL B CRL COMPLET
E*,27

QUTPUT 786 ; *SZCANL"

ENTER 786 ; NI

PRINT USING 138 ; NI

IMAGE “CH., A NOISE LEVEL= *,
$20.0, " d48M", 2~

QUTPUY 786 5 *S2CBHL"

ENTER 788 ; N2

BPRINT USING 178 ; NZ

IMAGE "CH. B NOISE LEVEL= *,
S20.0," dBM*. 2~

QUTPUT 7B6 ;58"

QUTPUT 786 ;“HMAL*®

ENTER 786 ; A

QUTRUT 786 ;“HMBI®

EWMTER 786 ; B

QUTPUT 786 ;“HHWRI"®

ENTER 786 ; R

PRINHT USING 268

IMAGE "A INPUT™.3X,*“B INPUT"
S 5%, *R INPUTY, 7, 2X, "dBN", X,
“dBM", 3K, “dBN",

PRINT USING 286 ; R.B.R
INARGE X.820.D,7%,52D.0,7%.82

- D.B,E :

QUTPUT 786 ,; “HMAR"

ENTER 766 ; Al

QUTPUT 786 ; "HMBR"

ENTER 786 ; Bl

PRINT USING 349

IRAGE 9%, "A-R, ", 6X."B-R.*",~,
18%, "dB", 8%, YdBY, ~

PRIHT USING 36@ ; Ri.Bl
IMAGE 8X.S520.0,5X.820.D.2~
CLEAR

DISP USING 396

IMAGE 27/, *PLACE 568 1IN REAL
TIME MODE®,2-,"“PRESS CONTINU
E WHEN READY"

BEEP 18@,68

PAUSE

CLERR :

DUTPUT 786 “CRAD”

ENTER 786 ; A2

OUTPUT 746 ;“CBBD"

ENTER 766 ; B2

PRINT USING 43@

INARGE 9d.*R DISP*,5X."8 DISP
-J/

PRINT USIHG %88 : R2.B2
IMAGE 9%,522.20.3X,822. 20,4~
QUTPUYT 786 ;"RL"

PRINT USING 538

IMAGE "S568 GPIE EXERCISE CON
PLETE",2~,"PLRCE 568 IWN REFR
ESH MGDE".S5~

END

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

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

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

3-60

§600{A) Series Programmable Sweep Gen-
erator, must be connected to the rear
panel AUX 1/0 connector for the 5604 to
digplay simultaneously one swept-frequen-
¢y range on Channel A and the other swept-
frequency range on Channel B. In the
alternating-sweep mode, the front panel
Channel A and Channe! B display conirols
independently adjust each display trace,
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SECTION IV
PERFORMANCE VERIFICATION

4.1 INTRODUCTION

This section provides performance verifi-
cation philosophy and procedures for the
Model 360A 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
not available, however, equipment with
equivalent characteristics may be substi-
tuted,
4-3 PERFORMANCE VERIFICATION

The philosophy periaining to 560A 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 360A Front Panel (Al), Digi-
tal {A2), Power Supply (A4), Interface Con-
trol (A8), and optional GPIB Interface (A§)
PCBE circuits are performing properly, and
that the Log Amplifier (A3) PCB circuits
are within specified limifs for absolute pow-
er measurements, These performance
tests are verified from the front panel; no
internal circuiifs or controls other than the
A3 PCB TEST-NORMAL switch are dis-
turbed., Each performance iest contains
instructions that, in most cases, direct the
reader to Section V for the applicable ad-
justment procedure, should the test fail.

In cases where no adjustments are applicable,
the reader is told which PCB is faulty., If

" all of the tests in paragraph 4-3.2 are with=

[-560A-OMM

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

attempted.

4-3.2 Performance Verification
Procedure

The procedure for verifying 580A perform-
ance is given belew. This entire proce-
dure ig 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 ig 530 MHz.
In the front panel and digital PCB tests,
this frequency is used for convenience. In
the log amplifier and optional GPIB inter-
face PCB tests, this frequency is used for
two reasons: the 8481 A power sensor is
calibrated at 50 MEz, and the 355D Step
Attenuator is more accurate at this fre-
gquency. {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 conireols as shown
in Figure 4-1.

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



Table 4-1.

INSTRUMENT

REQUIRED
CHARACTERISTICS

RECOMMENDED
MANUFACTURER

SWELP GENERATOR

zontal output, blanking, and

marker signoals compatible with
the 560A, Refer to Table 1-1.

50 Mz *®

Output Power: +10 d By,

WILTRON Model 66847(4)
Programmable Sweep
Generator

DIGITAL VOLTMETER

i ..
1-1/2 digit readeout.

Hewleti-Paockard 3468204

30 Milz calibrated output,

Hewlett-Packard 4353

POWER SENSOR

Ability to handle 0 dBm.,

Hewleti-Packard 24810

POWER SUPPLY

+20V at 180 mA.

Hewleti- Packard 62154

STEP ATTENUATOR

80 dB range,

Hewlett-Packard 355D

POWER AMPLIFIER

Gain: 10 dR;

Qutput Power: 31 dBm

Anzac Model AVI10Y

ATTENUATOR, 6 dB

ATTENUATOR, 10dB

SWR: 1.04 at 50 MHz,
Accuracy: +.05 dB

Weinschel 50-8

Weinschel 50-10

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 GPIE PC Board

Calibration:

OSCILLOSCOPE

20mV /division vertical sensitivity,

Tektronix 5103N/D10
with 3A15N and 5B10N

GPIB CONTROLLER

IEEE 488 (I1EC 625-1) Interface,

Model 85 with:

HP 82903A 16k Memory
Module

HP 82836A ROM Drawer

HP 00085-15002 Plotter/
Printer ROM

HP 00085-15003 1/0
ROM

HP 00085-15004 Matrix
ROM

HP §2937A GPIB Inter-
face

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

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

4-2

{50 MHz is low enough
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5680A NETWORK
ANALYZER

o e —

r o -

Ll B H
Pood

HORIZONTAL
SEQ SYNC-Z AXIS
MARKERS

I B0 SWEERP GENERATOR
—

5l

;3,;%}J

%RF DETECTOR

66C0(AY Sweep Generator

MARKERS: VIDEO

MARKFER AMPIITUDE: Fully CCW
TRIGGER: AUTO

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

Fil: 40 MHz

F2: 60 MHz

CW FO: 50 MHz

LEVELING: INTERNAL

POWER: ON

RF: ON

L.EVEL: Maximum lL.eveled Power
560A

OQUTPUT MODE (rear panel}:

CRT

Figure 4-1. Test Setup for Perform-

ance Verification

Coevvon
L

W P S

On 560As where access to
the TEST-NORMAL switch
is 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 shalt with
screwdriver blade, Applying
pressure to switch shaft
can damage switch,

NOTE

In the horizontal clamp test
(subparagraph b, below), in-
structions will be given to

adjust the CRT mainframe
HOR1Z POSITION potentiometer.
The earth's magnetic fields

may affect the horizontal

1-560A-OMM

3,

positioning of the CRT trace;
consequently, the potentiometer
should be adjusted with the 360A
oriented in either the same posi-
tion in which it will be used or
the same position in which
further testing will be con-
ducted,

Position 360A controls as follows:

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

b. Horizontal Clamp and CRT Mainframe

HORIZ POSITION Adjustments

1.

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

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



3.

4-4

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

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

Connect DVM between 560A HORI-
ZONTATL OUTPUT connectior (rear
panel) center conductor and chassis.
Meter should indicate 0V 10,2V
{OQUTPUT MODE switch in CRT posi-
tion).

Adjust MANUAL SWEEP control

{6647T(A)) to high end of freguency band,

DVM should indicate +10,0 +0. 2 Vdc.
if meier 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

il.

until trace is pogitioned on center
graticule line.

. Adjust CRT mainframe HORIZ

POSITION to pesition left end of
trace on left graticule edge,

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

The HORIZ POSITION and X-Gain poten-
ticmeters are interactive; repeat steps
10 and 11 until trace ig positicned as
shown below,

c. Refresh Horizontal Gain Test

1.

2.

Depress Channel A INPUT R,

Rotate OFFSET control counterclock-
wigse for +590.0, as indicated on OFF-
SET dB display.

Depress CHANNEIL B ON.

. Adjust Channel B OFFSET for +40.0,

as indicated on OFFSET dB display.

. Depress REFRESH.

Adjust both OFFSET controls to posi-
tion traces go 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-
gerved. 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 to 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!l B .2
dB PER DIVISION pushbuttons.

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 released.

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

6. Depress OFFSET ZERO; verify

7. Readjust poth OFFSET controls ag that trace deflects to center grati-

required to observe the finish of both cule line. If trace does not deflect
ramps. Both ramps should end at as described, refer to paragraph
right graticule edge - see below. If 5-9. 4

iraces do not end at right graticule T

edge, refer to paragraph 5-3.3. 7. Depress REF POS LOCATE momen-~

tarily and verify that trace does not
deflect. If trace deflects, refer 1o
paragraph 5-3.4.

8. Depress (release) OFF3SET ZERO.

9. Depress Channel A INPUT R.

10. Depress CHANNEL A ON and CHAN-
NEIL 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.

h 1 .
(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).
10. Depress X-Y PLOT pushbution and 2. Depress 1 dB PER DIVISION push-
obgerve intensified dot as it moves button.
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10.

. Release REF POS LOCATE.

. Depress and hold REF POS LLOCATE

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

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

. Rotate OFFSET control clockwise for

~086.0, as indicated on QFFSET dB
display.

. Depress and hold REF POS LOCATE

and adjust SET potentiometer to posi-
tion trace on next-io-botiom graticule
line.

. Release REF POS LOCATE., Trace

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

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

Release REF POS LOCATE.

Depress Channel B INPUT R,

f. Storage Memory Digital-to- Analog Con-

verter Calibration

1.

2.

3.

Rotate OFFSET control counterclock-
wise to position diagonal trace to cen-

ter screen.  See waveform below.

Depress STORE TRACE momentarily.

Depress RECALL. A digitized trace

similar to that observed in step 1
should be present., See waveform
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 hottom
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.

11,

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 major divisions on either side
of the center graticule line. If the
trace is not as described, refer to
paragraph 5-3.7.

. Depress MEMORY OFF.

Depress CHANNEL A ON pushbutton,

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

Rotate Channel A OFFSET control
counterclockwise until Channel A
trace is superimposed on Channel B
trace.

Depress Channel A and Channel B
STORE TRACE pushbuttons.

Depregs Channel A and Channel B
SUBTRACT pushbuttons.

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

Observe CRT. A criss-crogs wave-
form pattern gimilar to that shown
below should be pregent. The ends

of the Channel A and Channel B traces
should be contained within the 6 major
divisions that extend * 3 divisions on
either side of the center graticule
line, 1If the traces are not as de-
scribed, refer to paragraph 5-3.7.
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h, Channel A and Channel B Memory and

Subtract Balance

i.

HER

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 pushbutton lightly

so that all three Channel B INPUT
switches are releaged.

Rotate OFFSET control clockwise for
~00.0, as indicated on QFFSET dBE
display.

Depress OFFSET ZERQO, 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 doeg not deflect from center
graticule line, If trace deflects, re-
fer to paragraph 5-3. 8.

Depress (release} OFFSET ZERO.

Depress MEMORY OFF.



12.

13.

14.

Depress Channel B INPUT R,

Depress CHANNIEL A ON and CHAN-
NI B ON pushbutions, (Turn Chan-
nel A on and Channel B off.)

Repeat steps 4 thru 11 for Channel A,

i. Refresh Memory Digital-to-Analog Con-

verter and Dot-Connector Calibration

1.

o

10.

i1,

Depress Channe! 4 5 dB PER DIVI-
SION.

. Depress and hold REF POS LCCATE

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

. Releage REF POS LOCATE.

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

. Depress REFRESH.
. Depress QFFSET ZERO. Trace

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

is not as described, refer to para-
graph 5-3.8. Depress OFFSET
ZERO.

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

tion trace on next-to-top graticule
line,

. Releage RET POS LOCATE.

. Rotate OFFSET control counterclock-

wise to position trace on next-to-
bottom graticule line (& +30.0 as in-
dicated on OFFSET 4B display).

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

Depress REAL TIME,

i2.

13.

i4,

15.

186,

17.

18.

14,

20.

21.

Set SWEEP TIME controls for a
10 8 sweep.

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

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

Observe CRT and verify that pulses
are rectangular with no overshoot or
ringing. See waveform below. If
overshoot or ringing is present, refer
to paragraph 5-3. 9.

Depress X-Y PLOT,

Observe CRT. Intensified dot should
irace the rectangular pulse pattern;
there ghould be no overshoot or ring-
ing, 1f overshoot or ringing is pres-
ent, refer to paragraph 5-3.9.

Depress {release) REFRESH HOLD,.

Set SWEREP 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-NORMAL
switeh to NORMAL,
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22. Reinstall bottom cover (if necessary).

23, Remove RF detector from between
sweeper and DEOA.

POWER ACCURACY TESTS

Power Accuracy Verification is divided into
2 tesis., 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
+16 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 +186
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. Position the RANGE control to ImW.

3. Connect power sensor to POWER
REF commector. Adjust CAL ADJ
gcrewdriver potentiometer to po-
gition meter pointer on CAL mark.

4. Disconnect power sensor from
POWER REF connector.

k. Sweep Generator/Step Attenuator Qutput
Power Calibration

1. Set FREQUENCY RANGE to CW FO
{66847{A)).

2. Set LEVEL to +10 dBm (6847(A)),

1-560A-OMM

3. Positicn attenuation dial on 355D
to 10.

4. Connect equipment as ghown In
Figure 4-2 below.

POWER METER
5647 SWEEP GENERATOR = I
B )

= TYPE N PLUG TO

c/ BNC JACK ADAPTER
| i

aNC TO BNC
CABLE = 1 ¥T.

RF
QUYPUT

STEP |
ATTENUATOR 5

POWER SENSOR

BNC PLUG TO
TYPE N JACK
ADAPTER

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

Figure 4-2.

5. Set FREQUENCY RANGE to F1 TO
F2 {6647(A)).

m. Channel A Low Level Calibration

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

NOTE

Fnsure that bottom
cover is installed.

2. Depress SMOOCTHING te MAX.
3. Depress INPUT A.

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

5. Depress 1 dB PER DIVISION push-
button.

8. On right side panel, adjust CH A
{LOW LEVEL TRIM) control as
follows:



{a) If trace is below center graticule

line, rotate potentiometer

counterciockwise until trace is

alightly ahove center line and
exhibits only random negative

clipping. See waveform below,

{(bY If trace is either above center

graticule line or off-screen, ro-

tate potentiometer clockwise
until trace is positioned as de-
scribed in (2) above,

n. Channel A Power Accuracy Test

!

display.

. Rotate OFFSET control counter-
clockwise to +10.0, as indicaied on

. Connect RF detectior to output con-

nector of 355D,

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

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

<

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

{a2) Position 355D to first Attenuator
Dial Setting.

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

{c) 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 Limits
Dial Setting Level {dBm) Reading (dBm)
o

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 fo -20.6
40 -30 -29.2 to -30.7
50 -40 -39.2 to -40.8
60 -50 -49.1 to -50.9"

*1e 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 cut of tolerance, refer to
paragraph 4-4 for instructions on
how to interpret the chart in Table
4-3.

0. Channel B Low lL.evel Calibration

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

2. In subparagraph m, repeat step I and
steps 3 thru 8 for Channel B.

p. Channel B Power Accuracy Test
Repeat subparagraph n, steps 1 thru 5
for Channel B.

q. Channel R Power Accuracy Test

1. Disconnect RF detector from B and
move to R connector.

2. Depress Channel B INPUT R push-
button.

3, Rotate OFFSET control counterclock-
wise for +10.0, ag 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.

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

r. +16 dBm Power Accuracy Test Sefup
Qutput Power Calibration

1-560A-OMM

1. Set FREQUENCY SELECTOR to
CWF0 {6847(A}).

2. Set RF output at § dBm,

3, Connect equipment as shown in
Figure 4-3.

6647 SWEEP
GENERATOR POWER METER

POWER SUPPLY

M 2 2
x AL -
RF POWER AMPLIFIER < \_ S»% i’%ﬁ

§ dB ATTENUATCR /
10 dB ATTENUATOR

POWER SENSOR -

Figure 4-3. FEquipment Setup, +16 dBm
Verification

4, Disconnect power sensor from 10 4B
attenuator.

5. Remove hoth attenuators from test
setup and connect RF detecior to
output of power amplifier.

6. Set FREQUENCY SELECTOR to F1
TO F2 (6647(A)).

s, +18 dBm Power Accuracy Test

1. Rotate OFFSET conirol counter-
clockwise to 416. 0, as indicated on
OQFFSET dB display.

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

3. Record the OFFSET dB display value.
This reading, which is the R chamnel
power accuracy at +16 dBm, should
fall between +16.8 and +15.7 dBm.



4, Move RF detector to front panel con-
nector B.

n

. Repeat steps 2 and 3 z2bove 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 RYF detector to front panel
connector A,

8. Repeat steps 2 and 3 above for
Channel A (the same accuracy limits

apply).

t. Smoothing Verification Tests

1. Position RF ON switch to off (6547).
2. Depress 2 dB PER DIVISION,

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

H

. Depregs INPUT B.

5. Adjust OFFSET control for -58.0,
as indicated on OFFSET 4B display.

6. Depress SMOOTHING to OFF, MIN,
and MAX and obsgerve trace at each
pogition. Trace should exhibit a
change in noise level (see waveforms
A, B, and C below). I no change in
noise (s observed, the A3 PCRE is
faulty.

A - SMOOTHING OFF

B - SMOOTHING MIN

C - SMOOTHING MAX

1. Marker Verification Tests

Position RF ON swiich to ON (6647).

. Rotate OFFSET conirol counter-

clockwise for £00.0 on OFFSET dR
display.

Position attenuation dial on 355D
to 10.

. Depress the 5 dB PER DIVISION

pushbutton.

Rotate MARKER AMPIITUDE con-
trol fully clockwise (6647),

Rotate MARKER THRESHOLD control
(560A) clockwise out of detent until
marker pulse appears on trace, If
no marker appears on trace, refer to
Marker Malfunction Troubleshooting
Chart, Figure 7-13,

Rotate TILT control throughout its
range. Marker should tiit +45 de-

1-360A~-0OMM



~ grees. If marker does not tilt, Al
PCRB is faulty.
4-3.3 Performance Verification Procedure
{Option 3--GPIB)

The procedure for verifving 560A CPIB Inter-
face (A8} PCB performance is given below.
This procedure assumes the 560A pericrm-
ance to be within specified limits; conse-
quently, the procedures in paragraph 4-3, 2
should be completed first., The A6 PCDB test
setup and initial control positioning require-
ments for the sweep generator are shown in
Figure 4-4, To verify the performance of

of the A6 PCB, proceed as follows:

a. Power Meter/Power Sensor Calibration
at 50 MHz ({(Refer to Performance Veri-
fication Procedure, paragraph 4-3.2j.}

b, Sweep Generator/Step Attenuator Output
Power Calibration (Refer to Perform-
ance Verification Procedure, paragraph
4-3.2k.)

c. Initial Positioning of 560A Controls

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET: —58.0
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY; Off
dB PER DIVISION: 1
REFERENCE dB/gBm: dBm
OFFSET ZERQ: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
POWER: On

d. Channel A Low-Level Calibration

1. Connect RF detector to front panel A
connector. (Leave detectcr uncon-
nected from RF source.)

i-560A-OMM

5608 NETWORK
ANALYZER

‘.

HORIZOMTAL

| BEQ SYNC-T AXIS
MARKERS

4354 POWER
METER

i
i
i

i [ 5647 SWEEP GEMERATOR

3550 STEP !
i
]
;

ATTEN N;}"
RF DETECTGR
o }

*\\M_ _q:g__]

*Copnections shown by B481A
dashed {--} lines are POWER
directed by procedursa. SENSOR

6647(A)

MARKER: VIDEO

MARKER AMPLITUDE: Fully CCW
TRIGGER: AUTO

SWEEP TIME: 100 ms

FREQUENCY SELECTOR: F1 TOF2
RETRACE RF: ON

F1l: 40 MHz
F2: 60 MHz
F0o: 50 MH=z
LEVELING:
POWER: ON
R¥: ON
LEVEL: 0dBm

INTERNAL

Equipment Setup for A6 PCB
Performance Verification

Figure 4-4,

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

3. Releage REF POS LOCATE.

4, Adjust CH A side panel control ag
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
ig positioned ag described in siep
(z), above.

e. GPIR Controller Readout/560A OFFSET

dl2 Displiav Tracking Tests

1.

Figure 4-5.

Set FREQUENCY RANGE to CW FO
(6647(AN.

. 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 compuier
program that implements this flow-
chart is provided in Figure 4-6; this
program is written in HPL for use
with the P 2825A Programmable
Calculator,

SEND 'S§2°

SEND "AY

INPUT DATA

Fiowchart for Programming
SMOOTHING MAX {82) and

Continuous Data Readout on
Channel A

Figure 4-6.

4,

n

e

T T T

] =
¢ T

ot
i

£

v
]

I

3 NN G IR T SR

GPIB Program in HPL for
HP 8820A Controller

Rotate OFFSET control on 360A coun-
terciockwise to position intensifled
dot at left side of CRT on center
graticule line. The OFF5ET dB dis-
piay should indicate between +10.5
and +08,5 +! digit; the readout on

the controller should indicate the
same value as that shown on the OFF -
SET dB display £0. 1 dB. Example:
OFFSET dB display indicated +iG. 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 attenuator 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 leveis
{i.e., -40 and -50 dBm), it may be
necessary to average approximately
100 readings to meet the specified
tolerance. If readout is not as speci-
fied, refer fo paragraph 5-5 for cali-
bration procedure.

f. -30 dBm Comparator Trip Point Test

1.

Adjust attenuator dial on 355D to 10
(G dBm). Observe controller display
and make a mental note of the rate at
which readout digits change (readcut
rate).

. Rotate attenuator dial counterclock-

wise to 40 {(-30 dBm). The control-
ler readout rate should slow. 1If read-
out rate does not slow, refer io para-
graph 5-5 for calibration procedure,
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3.

Increase RF output of sweeper until
controller readout rate increases,
The increase in the readout rate
should occur around -29.5 dBm
(~28, 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

I.

Rotate attenuator dial on 355D clock-
wige to 10.

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

Set RF output for a 0 dBm reading

on power meter,

Disconnect power sengor 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
approxzimately 0.905 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 SMOOTHING indicators on
560A front panel. The MAX indica-
tor should appear to be 1lit continu-

ously, and the OFF indicator should
be flashing, If test results are not

as gspecified, A8 PCBHB 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
(M) command and (2) take 1000 read-

1-560A-OMM

SEND Fw

PRINT STARY TIMER"

SEND "AY

;

INPUT DATA

f=i+1

PRINT 'STOP TIMER'

RECORD
TIME

Pigure 4-7, Flowchart for Programming

560A to Return 1000 Readings
of Channel A Data

ings of Channel A data. Use a stop-
watch to measure the time between
"START TIMER' and "STOP TIMER"
in the controller program, Record
this time, for it will be used as a
reference time for S, S1 and $2
measurements. (This time is the in-
herent time delay cf the controller/
560A GPIB system.)

. Program controller to {1} send hold

o
1
[
on



mode (HM) command, (2} send smooth-
ing off (8¥ command, and (3} take
1000 readings of Channel A data, {(In
flowchart of Figure 4-7, change FM'"
to "HMSY " and rerun program.) Use
: ch to measure the time be-
e START TIMER" and "STOP
TIVIERY in controller program, Sub-
tract the time measured in step 1
from fhe time measured in this step,
The difference hetween these two
tirnes should be 12 +2 gseconds. If
the time {8 not 12 £2 seconds, the A6
PCD is faulty; there is no adjustment
for this time delay,

g

3. Program controller for smoothing 1
(substitute '317 for "S¢" in flowchazrt)
and repeat step 2. The {fime sheuld
be 40 *8 seconds. As in step 2 above,
if this time is incorrect the A6 PCB
is faulty,

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 A5
PCB isg faulty.

Biowrt FEEs TR
17 mrt "Start
Eralea Wt
ihe t1rst  baze
L Chan

P omrt "hLtap
timins withihe

d keep, "1

4 ihesm

5oy THIC

i r #

7014

2 1f Ioloags
atoa 5

9 besmiprt R ]
Totilming, REEG
Tar wrt 7HEs RL
iy z21p

Figure 4-8. GPIB Program in HPL for
Taking 1990 Readings of
Measurement Data

4-4 POWER ACCURACY MEASUREMENT
CHART

This paragraph describes the power accu-
racy measurement chart that appesrs in
paragraph 4-3.2 n. of the Performance Ver-
ification Procedure, This dezscriniion is
divided into two areas: (1) a description

and listing of the possible error sources
inherent in the power measurernsnt sysiem
of paragraph 4-3,2, and {2} recommended
courses of action. should one or more

power accuracy readings be out of tolerance,

I

4-4.7 Error Sources inherent in Performancs
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 possgible error
gources. A listing of these error sources
is given below; the degree to which these
error sources contribute to measurement
uncertainty is given in Table 4-3,

a. Detector/Source Match Interaction Error.
The impedance mismatch between the RE
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 ig: At +10 dBm (355D
Attenuator Dial at @), the source match
of the sweeper and the mismaich of the
RF detector interact to produce an
overall error of 0,28 dB, At 0 dBm and
below (355D Attenuator Dial between 10
and 60), the source match of the 355D
and the RF detector interact to produce
an error of 4, 14 dB.

b, Harmonic Frequency Error. In the lin-
ear range of the RF detector, i.e., +16
dBm to approximately -15 dBm, har-
monics of the sweep generator funda-
mental frequency contribute posgsible
errors in measurements.

¢. Step Attenuator Error. The HF 355D
Step Attenuator has a specified accuracy
of £0.3 dB from dc to approximately
50 MHz. 7This possible error in accu-
racy is present at all attenuator dial
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4-4.2 Recommended Courses of Action for
Power Accuracy Qut-of-Tolerance
Conditions

setiings, lncluding zero.

d. Model 560-7 or 560-71 Series RF
Detectors Freguency 3ensitivity Error.
This pcssible error source varies with
frequency and is graphically shown in
Table 1-3,

The Channel A and B accuracy potentiome-
ters (R154 and R181j, along with those for
Channel R (R230 and R264), are critical
adjustments. These potentiometers should
not be adjusted until all of the other pos-
sible~error-producing sources have been
checked, or, in the case of the 350 detec-
tors, until the possible~error sources

e. A and B Log Amplifier Accuracy Error.
This possible error source varies with
input power; it is graphically shown in
Table 1-1.

Table 4-3. Possible Errors Inherent in Power Measurement
System of Paragraph 4-3,2
Possible Error (dB) at 50 MHz
Input | Det. /Source Harmonic Detector
Power Match Frequency | Attenuator Frequency | IL.og Amp RMS
{dBm) ; Interaction at 30 dBc Accuracy Sensitivity | Accuracy Error®
+0.6 +0.3 +0.8
+18 +0. 31 0.4 0. 04 0.2 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 N +0.3 +0.7
0 0. 14 0.3 +0. 3 0.9 +0.3 0.5
+0.15 +0.3
-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 -0.6
. +0,15 +0, 3 +0.8
-390 =0.14 0.1 3.3 -0, 2 +0.6 | -0.7
+0.15 +0. 3
40 +0. 14 -0.1 +0.3 0.3 0.7 +0.8
+0.15 +0. 3
50 +0. 14 0.1 +0. 3 0.3 +0.8 +0.9

*The rms error is found by squaring the individual errors, summing them, and taking
their square root. The rmg error for +10 dBm would be as follows:

\/(0.28)2 + 0.3% + 0.9 ¢+ (0.9 + (0.2% = 0.52, oro0.8.
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have been isolated from the 3604 input.
Therefore, the following should be per-
formed before the accuracy adjustments
are attempled.

readings for
> out of tole
I Hior A low-level

SCCUEROY

a, If any of the power
“harnel A (o B) o
calibration and power acouracy tests in
paragraph 4-3. 2. After performing the
Channel B lor A) tests:

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

2, If both channels' power accuracy read-
ings are out of tolerance:

() Try a different RF detector.

{(b) Try a different 355D Step Attenu-
ator,

{c) Perform the power accuracy test
in paragraph 4-5.

b. if oaly the -50 dBm power accuracy read-
ings (80 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
3-4.1. After performing these checks
and adiustments, recheck Channel R
power accuracy.

4-5 POWER ACCURACY TEST USING DC
VOLTAGE STANDARD

This test uses highiy-accurate {0.0005%)

dc voltages to simulate input RF power for
S560A power accuracy verification. The test
in this paragraph may be used to isolate

the RF detector as a pessible-error-
producing source in log amplifier power

To connect the dc
incutl requires
iructions, slong with

asecuracy tests,

veltages

+

i special

uilding this connecior test

#. The EDC

Cveliaves, To
a3 foliows:

¢ oused to supply the

pericrm inis test, procesd

a. Connect equipment, with the exception of
the RE detector, as shown in Tigure 4-1

{page 4-3).
b, Position 580A contreols as follows:

CHANNEL A ON; On
INPUT: A
MEMORY: Off
dB PER DIVISION: .2
REFERENCE dB/dBm: dBm
OFFSET. See Table 4-4
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
iINPUT: B
MEMORY: Off
dB PER DIVISION: .2
KREFERENCE ¢B/dEm: dBm
OFF3ET ZERO: Not depressed
MARKER THRESHGCLD: Of
REFRESH: On
REFRESH HOLD: Off
SMCOTHING: MAX

c. On 380A, press REF POS LOCATE and
adjust the SET potentiometer to position
trace on center graticule line.

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

e, Connect the black lead of the test jig to
the negative (-} terminal on the floating-
ground power supply.

f. Connect the red lead of the test jig to the
positive (+) terminal on the floating-
ground power supply.

g. Connect the shield lead of the test jig to

the ground terminal on the floating-
ground power supply.
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i COMNECTOR

-
/ SHIELD POST T FOWER

SUPPLY

SHieLD

/ i BLACK
i 2-WIRE SHIELD CABLE

Fabricate specizal connector fest jig as follows:

i.

Solder one end of the 35.7 k@ resistor to pin 1. Solder the other
end of the 35.7 kQ resistor to the shield post and to pin Z.

On the 2-wire shielded cable, solder the black lead to pin 1.
Solder both the red and shield leads to the connector shieldpost.

Solder 1 MQ resistor to pin 3. Solder the other resistor lead to
shieldpost,

Solder 1 M$ resistor to pin 4. Sclder the other resistor lead to
shieldpost.

Special Connector Parts List

Part
Description Part Number Vendor
Connector, Plug 08CL4M Switcheraft, Ine,

Shielded Wire,

2-conducted, 22 ga. 2464 Belden
Resistor, Metal Film, EMF55T9-1 Meg-0, 1% Dale Flect,
1 M2, 1/8W, 0.1%

(2 each) RNC55J1D04BS Mil. Spec.
Resistor, Metal EMFS5FT8-35.Tk-0.1% Dale Elect,
Film, 35.7 k&, 1/8W,

1/8W, 0.1%

Figure 4-9. Fabrication Instructions for Special Connector Used

1-560A-OMM
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. On the power supply, adiust the controls
to provide voltage number 1 in Table 4-4.

. On 560A, adjust OFFSET fo position trace
on center graticule line, The OFF3ET
dB displav should read the dBm value
that corresponds fo voltage number 1 in
Table 4-4,

Repeat steps h and i for the remaining
voltages in Table 4-4.

NOTE

Trace instabilitv at -40 and -47
dBm {Table 4-3) may be due to
thermocouple-induced voltages
and B80-hertz noise.

4-20

Table 4-4. Eguivalency Chart,
DC Voltage to dBm

DC
1 -1, 462% 16, +0, 2
i -0, 52085 =0 20,2
3 -0, 2440y 2, 0,2
i 86, 84 m* -5, 0,32
5 ~ 26,13 my -1, =l
£ -G.268 mi -1t 0.
i -3 m S T
5. “A63.0 uV -0, =002
8 -32.0 uv 4G, 0.3
10, -10.0 uV -47, 0.3
1-560A-OMM



SECTION V
CALIBRATION

5-1 INTRODUCTION

This section provides calibration instruc-
tions for the Front Panel (Al), Digital (A2),
Log Amplifier (A3}, and optional GFIB in-
terface (A6) PCBs. The ingtructions in this
section should not be performed unless tne
performance verification instructions in
Section IV indicate that an out-of-tolerance
condition exists.

5-2 GAINING ACCESS TO THE 5680A
PRINTED CIRCUIT BOARDS

The 560A Scalar Network Analvzer is pro-
duced in fwo configurations, horizontal and
vertical {Option 2}, and is composed of two
main assemblies, network analyzer and CRT
mainframe, The network analyzer and CRT
mainframe PCBs in either 560A configura-
tion are readily accessible. How to gain
access to these PCBs is described below:

Horizontal Configuration

To gain access to the network analvzer
PCHs, ht brackets
and the two left-corner brackets from the
rear of the 360A (Figure 5-1), and slide the
bottom cover {o the rear; to gain access to
the CRT mainframe PCBs, remove the two
right-corner brackets in addition io the two
gtraight brackets, and slide the top cover
to the resr,

remove the two stres

Vertical Configuration

To gain access o 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 siide
the bottom cover to the rear; io gain access
to the CRT mainframe PCBs, remove the
two top~corney brackets in addition to the
two straight brackets, and slide the top

LEFT
CORNER
BRACKETS
STRAIGHT 4
BRACKETS

CORNER”
BRACKETS

Figure 5-1.
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cover to the rear, Figure 5-3 shows & ver- front panel and digital PCEB circuits are

tical chassis with the network analyeer

described in the following paragraphs. The

PC s exposed, cailbration of these two PCBs requires a
digital voltmeter and a3 sweep geners .
5.7 FRONT PANEL (A1) AND DIGITAL {A2) digital volimeter L d 5 sweep ;:fne‘rztor
POB ADJUSTMENTS The sweep generafor interconnections and
initizl control positioning for the WIL/TRON
The adjustments required to calibrate the £647(AY Programmable Sweep Generator are
TGP
CORNER
BRACKETS
STRAIGHT
BRACKETS
BOTTOM
CORNER"
BRACKETS
Figure 5-2, Rear Panel Brackets, 560A Vertical Chassis
GPIB INTERFACE INTERFACE CONTROL
LOG AMP {AG} PCB {AB) PCB
{A3) PCB
POWER SUPPLY
(Ad) PCB
NETWORK
ANALYZER
SECTION
CRY
- MAINFRAME
SECTION
FRONT PANEL
{A1) PCB
DIGITAL
(A2) PCB
Figure 5-3. Vertical Chassgis With Network Analyzer Exposed
52
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shown in Figure 5-4,
NOTE

Reference to top and bottom

of the CRT In the following
procedures is viewed with the
3605 upside down (Figure 5-3),

SE0A NETWORK
HORIZONTAL

[ SEDQ BYNC-Z AXIS

f ¥ MV

MARKERS

6600 SWEEF GENERATOR

X E o i
!
2

Q‘PF DETECTOR

MARKER: VIDEO

AMPLITUDE: Fullv CCW

TRIGGER: AUTO

SWEEP TIME: 100 ms

FREQUENCY SELECTOR: F1 TO F2
RETRACE RF: ON

Fl: Lower frequency of interest

F2: Higher frequency of interest
LEVELING: INTERNAL

POWER: ON

RF: ON

LEVEL: Maximum Leveled Power
360A

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 Supply Checks and OFFSET
dB Display Reference Voitage
Check and Adjustment

This paragraph provides instructions for
checking the +13V, ~15V, and +5V power
supply output voltages, plus the +1.0006Vde
input reference voltage for the Channel A
and Channel B OFFSET dB digital volt-
meter displays. Instructions for adjusting
the OFFSET dB reference voltage are also
included. The power supply voltage checks
contain no corresponding adjustment in-
structions; there are no adjustments for
thege voltages. [f any of the three power

1-5680A~OMM

supply voltages are out of tolerance, the
power supply (A4) PCB is faulty.

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

a. Voltage Checks

1. Connect 560A to sweep generator and
posgition sweep generator controls as
shown in Figure 5-4,

2. Gain access to the network analyzer
digital and front panel PCRBs; refer to
paragraph 5-2.

3. Depress POWER pushbutton.

4, Connect DVM test leads to AZTP1
{comimon)} (see Figure 5-14 for loca-
tion) and AZ2TP2, Verify that meter
indicates +15.0 =0, 8 Vde.

5. Connect DVM test leads between
A2TFPL (common) and A2TP3, Verify
that meter indicates -15.0 +0.6 Vde.

6. Connect DVM tegt leads between
A2TP1 (common) and A2TP4. Verify
that meter indicates +5.0 0.2 Vde,

7. Connect DVM test leads befween
AlTPI1 (see Figure 5-13 for location)
and A1TP2 {common), Verify that
meter indicates +1,000V £1,.0 mVdec.

To adjust AIR73 in b below,
use a tubular adjustment
tool with a recessed screw-
driver tip {General Cement
(GC) part number 8276, or
equivalent). A1R73 is diffi-
cult to reach; the use of a
normal screwdriver may
result in the screwdriver's
slipping from the potenti-
ometer screw slot and
damaging the Al PCB,

5-3



b, OFFSET dB Reference Voliage Adjust-
ment, With DVM connected between
Al1TPT and A1TP2, adjust potentiometer
ALRTS for +1. 000 Vde.

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 0-10V input horizontal sweep
ramp. To perform these adjustments,
proceed as follows:

a. Perform voltage checks per paragraph £
5-3.1.
b. Position B60A controls as follows {con-
trols not identified may be in any posi-
tion}:
CHANNEL A ON: Cn
INPUT. R
MEMORY: Off
dB PER DIVISION: 17 (10, 5, & 2 depressed)
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
OFFSET: +50.0
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off g.
c. Pogition 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.
ia

e, Adjust front panel HORIZ START screw-
driver potentiometer until right end of
trace, as chserved on CRT, begins to

5-4

intensifv and clamping starts., Clamping
ig indicated when fhe frace stops Tising
diagonaily and cither 'shoots up' (right
end) or "drops off” (left end) verticzlly,
See waveform below,

Adjust HORIZ 5TOP 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 Manuzl and adjust its control fully
CCW {to low end of band)., (Connect DVM
between HORIZONTAL GUTPUT, on rear
panel of 560A, and chassis., Meter should
indicate zero =0, 2 volts (OUTPUT MODIL
switch in CRT position),

Adjust manual sweep control fully CW
{to high end of band). DVM should in-
dicate +10,.0 £0,2Vde, If meter does
not indicate correct voltage, refer o
HORIZ STOP troubleshooting chart,
Figure 7-7,

Select AUTO mode on sweep generator,

NOTE

If no other calibraticon ad-
justments are to be per-
formed, complete steps
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Jand k, and proceed to

gstep n (skip step m). How-
ever, if additional calibra-~
tion adjustments are re-
quired, disregard steps j
and k and proceed to gtep m,

j. Position A3 PCB TEST-NORMAL swiich
to NORMAL.

k., Refasten A3 PUB to chassis and position
360A upright,

m. {(3ee NOTE above.} Depress INPUT A
lightly so that all three Channel A INPUT
switches are releaged.

n. 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.

[}

p. Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge (Figure 5-12}. The
HORIZ POSITION conirol 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 provideg instructions for
adjusting the start of the refresh horizontal
sweep ramp (R10) and the gaing of the re~
[resh sweep ramp in dual~channel sweep
{R77), in single-channel sweep (R79) and in
gingle~channel X-Y plot (R81). To perform
these adjustments, proceed asg follows:

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

1-560A-0OMM

b. Perform horizontal clamp and CRT

mainframe adjustments per paragraph
2=-3.2.

c. Posgition 380A contrels as follows {con-
trols in beld type indicate changes from
the previous step):

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

MARKER THRESHOLD: Cff
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-
nal trace} and the finish (left end) of the
Channel B refresh ramp can be cbserved.
See waveform below.

2, Rotate A2R10 (see Figure 5-14 for loca-
tion}) clockwise until trace flattens on the
left side; stop rotation.

i
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f. Rotate AZRI0 counterclockwise until the
trace returns o normal {(step d wave-
form), Continue counterclockwize ad-
justment for approximately 1,4 turn,

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

h. Depress X-Y PLOT pushbutton and ob-
serve intensified dot as it moves across
CRT. If dot fails to reach left graticule
edge, adjust potentiometer A2RE1 clock-
wise; if dot travels bevond left graticule
edge, adjust AZR81 counterclockwise,
Repeat., as necessary., until dot reaches
left graticule edge before disappearing
from CRT,

i, Depress CHANNEL B ON pushbutton,

j.  Adjust AZR7T so that both refresh ramp
endpoints 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 zdditional calibration ad-
justmentg are required,
however, disregard steps
m thru q and proceed to
next calibration adjustment
paragraph.

m. Readjust AZR10 {steps e and f), if
necessary.

n., Adjust AZRT8 so that left end of Chan-
nel A refresh ramp coincides with left
graticule edge.

0. Refasten A2 PCH o chassis and position
5604 upright.

P. Adjust CRT mainframe HORIZ POSITION
to position left end of trace on left grati-
cule edge.

4. Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge (Figure 5-12), The
HORIZ POSITION and X-Gain potenti-
ometiers are interactive; repeat steps p
and q until trace is positioned as shown
below,

5-3.4 Channel A and Channel B OFFSET
ZERO Adjustments

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

a. Perform voltage checks per paragraph
5-3.1.

b, Fesition 580A controls as follows {con-
trels in bold type indicate changes from
the previous steph:

CHANNEL AON: On
INPUTI R
MEMORY: Cff
dB PER DIVISION: .2
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HEFERENCE dB/dBm: dBm

OFFSET: -00.0
CHANNEL B CON: Off

INPUT R

MEMORY: Off

dB PER DIVISION: .2

REFERENCE dB/dBm: ¢Bm

OFFSET ZERQ: Not depressed

MARKER THRESHOLD: Off

REAL TIME: On

SMOGCTHING: Off

. Depress INPUT A pushbutton lightly so

that all three Channel A INPUT switches
are released.

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

Release REF POS LOCATE.

Depress OFFSET ZERQ; adjust AZR195
(see Figure 5-14 for location) to posi-
tion trace on center graticule line,

Depresg REF POS LOCATE momentarily
and insure that trace does not deflect.
{Note: Increase sweep generator sweep
gpeed for a steady, non-flickering trace.)

Depress (release) OFFSET ZERO.
Depress Channel A INFPUT R.

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

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

Depress and hold REF POS LOCATE and
adjust SET potentiometer to position
trace on center graticule line,

Release REF POS LLOCATE.
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0. Depress OFFSET ZERG; adjust potenti-
ometer A2R197 fo position trace on cen-
ter graticule line,

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

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

If no other calibration ad-
justments are to be per-
formed, proceed o step s.
If additional calibration ad-
justments 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 instructions for
adjusting the CRT mainframe vertical de-
flection circuits to be compatible with the
560A vertical signal. To perform these ad-
justments, proceed as follows:

a. Perform voltage checks per paragraph
5-3.1.

b, Perform Channel A and Channel B OFF-
SET ZERO adjustments per paragraph
53,4

c, Position 360A controls as follows (con-
trols not indicated may be in any posi-
tion., Controls in bold type indicate
changes from the previcus step):

CHANNEL A ON: On
INPUT! R
MEMORY: Off
dB PER DIVISION: &

n
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REFERENCE dB/dBm: dBm
OFFSET: 30.0
OFFSET ZERD: Mot depressed
CHANNEL B ON: OHf
MARKER THRESHOLD: Off
REAL TIME On
SMOOTHING: Off
CUTPUT MOBDE (rear panei): CRT

d. Depress INPUT A pushbutton lightly so

i.

w

that a1l three Channel A INFUT push~
buttons are released.

. Depress and hold REF POS LOCATE.

. Observe CRT and adjust SET screw-

driver potentiometer o position trace on
next-to-bottom gratictule line,

. Release REPF 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 360A Reference Position
SET potentiometers interact to control
vertical deflection; repeat steps e thru

h until trace is positioned as described.

Connect DVM between rear panel VERTI-
CAL OUTPUT connector center conduc-
tor and chassis.

. Depress and hold REF POS LOCATE.

Adjust SET potentiometer for 0. 000
+0.025Vde, as indicated on DVM,

. Adjust CRT mainframe Y-Position poten-

tiometer to position trace on center grati-
cule line.

Observe CRT and rotate SET potenfiome-
ter throughout its entire range. Trace
should move smocthly from off-screen
top to off-screen bottom. If trace does
not deflect as described, refer to Figure
7-5 and troubleshoot the Reference Fosgi-
tion SET circuit.

Release REF POS LOCATE.

5-8

If no other calibration adjust-
ments are to bhe performed,
proceed to step p.  If addi-
tional calibrations are re-
gquired, however., disregard
steps p and g and proceed to
next calibration paragraph,

p. Depregg INPUT R.

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

5-3.86 Storage Memory Digital-to-Analog
Converter Calibration

This paragraph provides instructions for
calibrating the storage memory digital-to-
analog (D/A)} converter's gain and offset
potentiometers, A2R31 and A2R34, respec-
tively. To perform these adjustments,
proceed ag follows:

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

b. Perform horizontal clamp and CRT
mainframe horizontal deflection adjust-
ments per paragraph 5-3.2.

¢. Perform refresh horizontal gain adjust-
ments per paragraph 5-3.3.

d. Perform Channel A and Channel B OFF~
SET ZEROQ adjustments per paragraph
5-3. 4.

e. Perform CRT mainframe vertical cali-
bration per paragraph 5-3.5.

f. Position 560A controls as follows (con-
trols not indicated may be in any position;
controls in bold type indicate changes
from previcus step):

CHANNEL A ON: On
INPUT: R
MEMORY: Off
dB PER DIVISION: 1
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SEFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
OFFSET: +50.0
MARKER THRESHOLD: Off
REAL TIME: On
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST
. Depress and hold REF POS LOCATE and
adjust SET screwdriver potentiometer to
pogition trace on center graticule line,

Release REF POS LOCATE.
. Obgerve CRT. A diagonal trace with a

steep slope should be present; see wave-
form below.

. Pepress STORE TRACE momeniarily.

. Depress RECALIL. A digitized trace
similar to that observed in step i should
be present on CRT. See waveform below.

. Depress 2 dB PER DIVISION pushbutton.

. Observe CRT; a digitized trace that re-
sembles a backwards Z {(see waveform
below) should be present.
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0. 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 bottom 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 stepg
p thru u and proceed to
next calibration adjustment
paragraph.

. Pepress MEMORY OFF.

. Position A3 PCB TEST-NORMAL switch

to NORMAL.,

Refasten A3 PCB to chassis and position
560A upright.

Adjust OFFSET conirol 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 ilg positioned as shown below.

[$3]
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8-3.7 Vertical Analog-toc-Digital Converter
Calibration

Thig paragraph provides instructions for
calibrating the vertical analog-to-digital
(A/D) converter's gain and offset potenti-
ometers, A2R19 and AZ2R24 regpectively.
To perform these adjustments, proceed as
follows:

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

b, Perform horizontal clamp and CRT
mainframe horizontal deflection adjust-
ments per paragraph 5-3.2.

¢. Perform refresh horizontal gain adjust-
mentsg 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.

. Perform storage memory digital-fo~
analog converter calibration per para-
graph 5-3.6.

g. Position 56047 controls as follows (con-
trols in beld type indicate changes from
previous step):

CHANNEL A CN: On

INPUT, R

REFERENCE ¢B/dBm: dBm

OFFSET. +50.0

QFFSET ZERC: Not depressed
CHANNEL B ON: Off

INPUT: R

dB PER DIVISION: 10

5-10

REFERENCE dB/dBm: dBm
COFFSET ZERO: Not depresssed
MARKER THRESHOLD: Oft
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depress and hold REF POS LOCATE and

adjust SET screwdriver potentiometer to
position {race on center graticule line,

i. Releage REF I’OS LOCATE.

NOTE

Steps j thru o, below, pro-
vide a2 means of observing

the output of the vertical A/D
converter, The analog input
signal is digitized, memo-
rized, recalled and subtracted
from a signal of equal value.
The subtracted signal is then
amplified at . 2 dB per divi-
sion and displayed on the CRT.
When the vertical A/D con-
verter gain and coffset potenti-
ometers are properly adjusted,
the subfracted signal is &
straight line +0.6 dB,

i. Depress MEMORY OFF.

. Depress 10 dB PER DIVISION pushbuttion,
. Depress STORE TRACE momentarily.

. Depress SUBTRACT.

. Depress .2 dB PER DIVISION pughbuiton.

. Observe 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 screer.

NOTE

In steps g thru y, below,
adjustments made to AZR24
(offset) and A2R19 (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 these two potentiometers
affect the signal before it is
memorized. The potentiome~
ter's effect will be seen when
the A/D converter output is
next recalled from memory
and displayed, which occurs
each time steps j thru o are
performed.

g, If trace observed on CRT is below center

graticule line, rotate A2R24 (see Figure
5-14 for location) slightly clockwise., If
trace is ahove center graticule line,
rotate AZR24 slightly counterclockwise.

. Repeat steps j thru o, above.

. Observe CRT with .2 dB PER DIVISION

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

Observe CRT. If trace has a right-to-
left downward (negative) slope (wave-
form A below), adjust potentiometer
AZ2R1¢ slightly clockwise. Conversely,
if trace has a right-to-left upward (posi-
tive) slope (waveform B below), adjust
A2R19 slightly counterclockwise.

u. Repeat steps j thru o, above,

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

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



aa.,

ab.

ac.

ad,

ae,

af.

-

5-

OCbeerve CRT. If level trace is abhove
center graticule line, rotate AZR24
slightly clockwise. Conversely, if level
trace is below center graticule line, ro-
tate AZ2R24 slightly counterclockwise,

Repeat steps j thru o, above.

Observe CRT. If trace is level and
superimposed on center graticule line,
proceed to step z. If trace is not cen-
tered, repeat steps w thru y until
trace is centered.

NOTE

The purpose of steps =z
thru ah is to balance
AZ2R19 so that the vertical
A/D converter has equal
gain (slope) for Channel A
and Channel B signals.

. Depress MEMORY OFF.

Depress 10 4B PER DIVISICN push-
bhutton.

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

Depress and hold Channel B REF POS
LOCATE and adjust SET potentiometer
to center Channel B trace on center
graticule line.

Adjust Channel B OFFSET control fo
guperimpose Channel B trace over Chan-
nel A trace.

Repeat steps j thru o, above, for both
channels.

Observe CRT. If the left-to-right excur-
sion of the Channel B trace slopes more

12

ag.

ah.

than £3 major divisions from the center
graticule line (see waveform below), re-
adjust AZR19 either slightly clockwise or
glightly counterclockwise. The direction
of AZ2R19 rotation depends on whether
the trace-slope is posgitive or negative,
ag described in step t.

Repeat steps i1 thru o, above, for both
channels.

Observe CRT. The ends of the Channel
A and Channel B traceg, in the criss-
cross waveform patiern {see below),
should be contained within the § major
divisions that extend +3 divisions on
either side of the center graticule line.

If the distance between the irace ends is
ag described, the adjustment ig complete,
If, however, the distance between the
trace ends is not correct, repeat steps j
thru o, af, and ag, above, until trace end
distance is within the +3 division toler-
ance,

NOTE

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

and proceed to next cali-
bration adjustment para-
graph.
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a1,

ai. Depress CHANNEL B ON pushbutton
{turn Channel B off).

aj. Depress Channel A and Channel B
MEMORY OFF,

Fogition A3 PCE TEST-NORMAL switch
to NORMAL,

al.

Refasten A3 PC B to chassis and posi-
tion 5602 upright,

an., Adjust 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.

a0,

Adjust CRT mainframe X-Gain poten-
tiometer to position right end of trace
on right graticule edge. The HORIZ

POSITION control and X-Gain poten~

tiometer gre interactive; répeat steps
ao and ap until trace is positioned as

shown below.

5-3.8 Channel A and Channel B Memory
and Subtract Balance Adjustments

This paragraph provides instructions for
adjusting the Channel A and Channel B stor-
age memory and memory-subtract balance
potentiometers, The storage memory po-
tentiometers, A2R138 and AZR133, are
located on the digital (A2} PCB. The
memory-subtract balance potentiometers,
A1R&4 and A1R86, are located on the front
panel (Al) PCB. 7To perform these adjust-
ments, proceed as follows:

a. Perform vcltage 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 adjust-

ments per paragraph 5-3.3.

Perform Channel A and Channel B OQFF-
SET ZERQ adjustments per paragraph
5-3.4.

. Perform CRT mainframe vertical cali-

bration per paragraph 5-3.5.

Perform storage memory digital-to-ansa-
log converter calibration per paragraph
5-3.6.

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

Position 260A 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
COFFSET ZERO: Not depressed
CHANNEL B ON: Off
INPUT: R
MEMORY: Oft
dB8 PER DIVISION: 2
REFERENCE ¢B/dBm: diEm
OFFSET ZERO: Not depressed
THRESHOLD: Off
REAL TIME: On

SMOOTHING: Off
A3 PCB TEST-NORMAL: TEST

. Depressg INPUT A pushbution lighily so

that all three Channel A INPUT switches
are released.

. Depress and hold REF POS LOCATE and

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

Release REF POS LOCATE.

. Depress QFFSET ZERO,

. Depregss STORE TRACE momentarily.
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0.

P

G.

r,

Y.

Depress RECALL.

Observe CRT and adjust A2R138 (see
Figure 5-14 for location) to position
trace on the center graticule line, .

Depress SUBTRACT.

i./J/.JI“-’JJf
s cauTion

o i )
In step r, A1R84 is diffi-
cult to reach, particularly
on the horizontal chassis.

- To reach the potentiometer,
place the A5 PCE in the
horizontal (closed) position,
To perform the adiustment,
use an insulated adjustment
tool; exercise caution to
avoid glipping 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 SURTRACT alter-

nately; there should be no change in
trace position. If change is observed,
repeat sieps p thru s until trace posi-
tion shows no change.

Depress (reiease} 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 REF POS LOCATE.

z, Depress OFFSET ZERO.

aa.
ab,

ac.

ad.

ae.

af.

ag.
ah.

at.

aj.

ak.

am.

Depress STORE TRACE momentarily.
Depress RECALL.

Observe CRT and adjust A2R133 to posi-
ticn trace on center graticule line.

Depress SUBTRACT.

Y CAUTION g
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 adiustment

. tool; exercise caution to

avoid slipping off the poten-
tiometer and causing dam-~
age to the Al PCBRB.

Observe CRT and adjust AIR86 to posgi-
tion trace on center graticule line,

Depress RECALL and SUBTRACT alter-
nately; there should be no change in
trace position. If change is observed,
repeat steps ac thru af until irace posi-
tion shows ne change.

Depress (release) OFFSET ZERO,
Depress Channel B INPUT R.

Depress Channel A and Channel B MEM-
ORY OFF pushbuttons.

NOTE

The purpose of the fol-
lowing steps is to recheck
the vertical A/D conver-
ter's gain and offset.

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

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

Depress REFRESH,.
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an. Readjust Channel B OFFSET to gsuper-
impose Channel B trace on Channel A
trace.

ao., Depress Channel A and Channel B STCRE
TRACE; then SURTRACT,.

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

2g. 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
divigions that extend +3 divisions on
either side of the center graticule line.
If the criss-cross waveform pattern is
positioned asg described, proceed to
step ar. If, however, the criss-cross
pattern is offset from the center grati-
cule line, readjust. A2R24 as described
in step w of paragraph 5-3.7.

NOTE

If no other calibration ad-
justments are to be per-
formed, proceed fo 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. Pogition A3 PCB TEST-NORMAL switch
to NORMAL.
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au, Refasten A3 PCB to chassis and posi-
tion 560A upright,

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

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

ax. Adjust CRT mainframe X-Gain potenti-
ometer to position right end of trace on
right graticule edge, The HORIZ POSI-
TION conirel and X-Gain potentiometer
are interactive; repesat steps aw and ax
until trace is positioned as shown below.

5-3.9 Refresh Digital-to-Analog Converter
Calibration and Dot Connector
Adjustments

This paragraph provides instructions for
calibrating the refresh memory's offset and
gain potentiometers, AZR43 and AZR40
respectively, and adjusting the dot connector
potentiometers AZR46 and A2R506. To per-
form these adjustments, proceed as follows,

a, Perform voltage checks per paragraph
5-3.1.

b. Perform horizontal clamp and CRT main-
frame horizontal deflection adjustments
per paragraph 5~3.2.

c. Perform refresh horizontal gain adjust-
ments per paragraph 5-3. 3.

d. Perform Channel A and Channgl B QF¥-
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-ana-
log converter calibration per paragraph

5-3.86.

. Periorm vertical analeg-to-digital con-

vertey calibration per paragraph 5-3.7.

Periorm Channel A and Channel B mem-
ory and subiract balance adjustments per
paragraph 5-3. 8.

Poslition 580A controls as follows {con-
trols not indicated may be in any position;
those in bold tvpe are changes from the
previcus step):

CHANNEL A ON: On
INPUT:. R
MEMORY: Off
dB PER DIVISION: 5
REFERENCE dB/dBm: dBm
OFFSET: - 300
OFFSET ZERO: Not depressed
CHANNEL B ON: Off
MEMORY: Off
MARKER THRESHOLD: Cit
REAL TIME: On
SMOOQOTHING: 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 screwdriver

potentiometer to position trace on nexti-
to-bottom graticule line.

Release REF POS 1LOCATE.

Observe CRT and adjust OFFSET con-
trol to pogition trace on next-to-top
graticule line,

Depress OFFSET ZERO and insure that
trace deflects to next-to-bottom grati-
cule line, Depress (release) OFFSET
ZERQ, If trace is not ceincident with
the RET POS I.LOCATE reference trace
{next-to-bottom graticule line), refer to
paragraph 5-3, 4 and repeat the OFFSET
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a8,

ab.

ZFRO adjustments,

. Depress REFRESH; insure REIFRESH

HOLD is not depressed.

Depress OFFSET ZERO.

« Observe CRT and adjust potentiometer

AZRAZ (see Figure 3-14 for locn
position trace on next-to-boitor
cule line. 3See wavelorm below,

Hond to
rati-

Depress (release} OFFSET ZERO,

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

Depress REAL TIME.

Depress and hold REF POS LOCATE,
Observe 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 frace on next-to-boftom grat-
icule line {= -30,0}).

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

line., Depress (release) OFFSET ZERO.

Depress REFRESH.
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ac. Depress OQFFEET ZERO and insure
that trace deflects to next-to-top grati-
cule line =1 minor d:vision., If trace
defleciion i3 not a5 described, A2 PCB
is faulty.

ad. Depress REAL TIME.

ae, Set controls for a 10 5 sweep,

af. Obgerve CRT and when intensified dot
reaches the right side of the screen,
depress REFRESH.

ag. Depress OFFSET ZERO; when refresh
sweep astarts, alternately release and
depress OFFSET ZERO to obtain approx-
imately 10 to 12 rectangular puises con the
CRT. At the conclusion of the refresh
sweep, immediately depress REFRESH
HOLD to save the display.

ah. Adjust AZR46 to obtain optimum pulse
response--no overshoot or ringing; see
waveform below. '

al. Depress X-Y PLOT and adjust AZR50 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-NORMAL switch
to NORMAL.

zo. Refasten A3 PCB to chassis and position
56CA 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 3-1Z for location)
to position left end of trace on left grati-
cule edge,

ar, Adjust CRT mainframe X-CGain poientiom-
eter to position right end of trace on right
graticule edge, The HORIZ POSITION
control 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 reguired to calibrate the
log amplifier PCR circuits are described
in the following paragraphs. These adjust-
ments should only be performed by quali-
fied personnel, and only when the perform-
ance verification tests of Section IV indi-
cate an ocut-of-tolerance condition exists,
The log amplifier accuracy adjustments in
paragraph 5-4. 3 are particularly critical
and should not be attempied 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&RB, snd R power supply, coffset, ref- this simulated detector and provides baoth
erence, and thermistor voltages, To fabrication nsiructions and a parts lisi.
ust these voliages does not To perform the checks and adjustments in
2 e this paragraph, gain sccess to the A3 PUB
{paragraph 5-2} and proceed as folinws:

check and adj

red: it will not
o oheck and ad-

a. Depress H80A POWER to ON. Cther con-
trols may be in any position,

detector,  This simulated detector containg

nrecigion registors for simulating the de- b. Perform Channel A, Channel B, Channel
tector diode, ofiset potentiometer, and A& B, and Channel R power supply checks
thermistor resistances, Figure 5-5 shows as follows:

1 Meg

CONNECTOR
SHIELDPOST

PIN 2

Fabricate simulated detector as follows:

1. Solder one end of 5. 11 k2 resistor to pin 1, Solder the other resistor lead
to the connector shieldpost and to pin 2.

2. Solder 1| M resistor to pin 3. Solder the other resistor lead to shieldpost,

3. Soclder 1 MR resistor io pin 4. Sclder the other resistor lead to shieldpost.

Simulated Detector Parts List

Part

Description Part Number Vendor
Connector, Plug 0oCL4M Switcheraft, Inc.
Resistor, Metal Film,
5.11 k2, 1/8W, 1% EMF55T1-5.11k-1% Dale Elect.
{1 each)
Resistor, Metal Film, EMF55T8-1 Meg=-0, 1% Dale Elect.
1 M2, 1/8W, 0.1% —_—
{2 each) RNC55J1D0O48BS Mil., Spec.

Figure 5~5. Simulated Detector Fabrication Instructions
and Parts L.ist
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1. Connect DY test leads hetween TPLS
- Figure 5-10 for loca-

and TPI0 {s¢

tion),  Aeter should indicate 20,0
1. 3vde,

2, Connect DVLV teat leads between TP21
and TP22.  AMeter should indicate
50,0 #1,2Vde.

3. Connect DV test leads between TP1

and TP4 {commend. Meter should in-
dicate +15,0 +0, 6Vde,

4. Connect DVM test leads between TP2

and TP4 {(commeaon), Meter should
indicate -15.9 +0.6Vdc.

5, Connect DVM test leads between TPS

and TP12 {(common). Meter should
indicate +15.0 £0.6Vdc.

6. Connect DVM test leads between TP10

and TP12 {(common). Meter should
indicate -15.0 £0.6Vdc.

Connect simulated detector to front panel
A connector.

Depress CHANNEL A ON pushbutton
{turn Channel A on).
NEL B ON pushbutton is not depressed
{Channel B off.

Insure that CHAN -

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 AIR68 for O volis £50uV,

2. Connect DVWM test leads between TF16

and TP4 (common). Adjust potenti-
ometer A3R18 for 0 velts £20mV.

3. Connect DVM test leads between TFP15
and TP4 {common)., Meter should
indicate 00 +£0.1 volts,

f. Connect simulated detector to front panel

g.

B connector,

Depress CHANNEL A CON and CHANNEL
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B ON pusgnhbuttonsg. {Turn Channel A off

and Channel B on.)

. Perform Channel B offset, thermistor,

and reference vollage checks and ad-
justments az follows:

1. Cornect DV M test leads between
TP16 and TP4 (commony. Adjust
potentiometer AZR27T for O veolts
£20mV.

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

3. Connect DVM test leads between TIP3
and TP6. Adjust potentiometer
A3R182 for 8.25 volts £3. 0mV.

. Connect simulated detector to front

panel R connecior,

i. Perform Channel 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 TP1Z {common). Adjust
potentiometer A3R209 for 0 volts
+50uV.

2. Connect DVM test leads between
TP18 and TP12 {common). Adjust
potentiometer A3ZRZ255 for 0 volts
+20mV.

3. Connect DVM test leads between
TP17 and TP12 (common). Meter
should indicate 0 #0.1V.

4, Connect DVM fest leads between TP7
and TP12 {common). Adjust potenti-
ometer AIRIA0 for 0 volis £100uV.

5, Connect DVM test leads between T P8
and TP12 {(common). Adjust potenti-
ometer A3R194 for 0 volts £3.0mV.

8. Connect DV M test leads bhetween
T13 and TF14, Adjust potentiom-
eter A3R284 for 8.25 volts £3. 0mV.



5-4.2 Channels A&B Detector Balance
Adjustment

This parsgraph provides instructions for
etector A Balance and Detector

. e potentiometers R315 and K312
respectively, Por these adjustments, the
5604 must be interconnected with the sweep-
er as shown in Figure 5-4., Toperform these
adjustments, proceed as follows:

a. Perform the voltage checks and adjust-
ments in paragraph 3-4.1.

b. Reinstall bottom cover and place 560A in
upright position {(normal operating con-
figuration)., Allow 30 minutes for tem-
perature stabilization,

NOTE

To allow for normal airflow acroess
the affected components, the 5H60A
must be upright with all covers in

place.

¢. Position 560A controls as follows:

CHANNEL A ON: On
INPUT: A
MEMORY: Off
dBR PER DIVISION: 10
REFERENCE dB/dBm: dBm
QFFSET ZERQ: Not depressed
CHANNEL B ON: Off
INPUT: B
MEMORY: Off
dB PER DIVISION: 10
REFERENCE dB/dBm: dBm
QFFSET ZERQ: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: OFF
POWER: On

5-20

. Position CHA A and CH B

. Disconnect simulated detector from

front panel R connector; leave front
panel comnectors A and B disconnected,

LOW LEVEL
TRIM potentiometers (right side panel)
to midrange.

Turn 3602 upside down and slide boitom
cover back,

Adjust OT'FSET Chanrel A control to
place the trace in the center of the dis-
play {(=-35 dBm).

Adjust R31% for waveform similar to the
one shown below.

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

Adjust OFI'SET Channel B control te
place the trace in the center of the dis-

play {=-35 dBm).

Adiust R312 for waveform similar to the
one shown below.

NOTE

Perform these adjustments as

rapidly as possible. while the

5680A's internal temperaiure is
still stable.
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5-4.3 Channeis A&B and R Log Ampiifier
Accuracy Adjustments

This paragraph provides instructions for
chiecking and adjusting the Channel A8 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 120mV
per dBm of input signal, and the other ad=-
justs the log amplifier output so that 0 volfs
equals 0 dBm. Both of these adjustments
are critical and should not be adjusted un-
less it ig reasonably certain, based on the
criteria in paragraph 4-4, that the log am-
plifier accuracy specifications are not being
met, Ag explained in the NOTE preceding
step jin paragraph 4-3, log amplifier accu~
racy testing is divided into two tests--one
test for +10 o ~-50 dBm and a second test,
if necessary, for +16 dBm. Figure 5-6
shows the tegt setup and provides initial
sweep generator conirol positioning for the
+10 to =30 dBm test.

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

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

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

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

3. Connect power sengor to POWER REF
conmector; 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 as
follows;
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560A NETWORK
ANALY ZER

: ‘ 1355 POWER
! : METER
T o

HORIZONTAL

SEQ §YNC-Z AXIS
I MARKERS

5B0C SWEEP GENERATOR
- T ey

385D STEP 77
Ht

ATTEN D7 aF nevecion J
Lo —
\ |
T H
* *
Connections shown by BARIA
dashed {-.i tines are BOWER
diracted by procedurs SENSCOR

5600(A) Sweep Generator

MARKER: VIDEO
MARKER AMPLITUDE:
TRIGGER: AUTO
SWEEP TIME: 100 ms
FREQUENCY RANGE:; F1 TO F2
RETRACE RF: ON

BFl: 40 MHz
¥F2: 60 MHz
F0: 50 MH:z
LEVELING:
POWER: ON
RF:; ON
LEVEL: 0<ZBm

Fully CCW

INTERNAL

Figure 5-6., Test Setup for Power Accuracy

Tegis

1. Set FREQUENCY RANGE to CW IO
{(6647(A).

2, Set controls for +10 dBm output.
3. Position attenuation dial on 355D
to 10, :

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

ure 5-6).

5, Set contrels for 0 dBm ocutput.

<
1

[
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6. Set FREQUENCY RANGE o F1 TO
Foesdiy,
7. Disconnect power sensor from 355D,
c. Position 3604 controls as Tollows:

d. Perform Channel A low level calibration.

CHANNEL A DN, On
INPUT A
MEMORY: Cff
dB PER DIVISION: 1
REFERENCE dBrcBm, dBm
QFFSET ZERO: Not depressed
CHANNEL B ON: OFf
INFUT: B
MEMORY: Off
dB PER DIVISION: 1
REFERENCE dB/dBm: dBm
OFFSET ZERO: Not depressed
MARKER THRESHOLD: Off
REFRESH: On
REFRESH HOLD: Off
SMOOTHING: MAX
POWER: On

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

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

. Depress and hold REF POS LOCATE

and adjust SET potentiometer to po-
gition trace on center graticule line,

. Release REF POS LOCATE.

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

. Adjust CH A LOW LEVEL TRIM con-

trol {right side panel) as follows:

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

e.

¥ random pogitive
> waveform below,

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

Perform Channel A power accuracy test
as foliows:

1. Rotate OFFSET control clockwise to
+10.90, as indicated on OFFSET dB
displavy.

2. Connect BF detector to 355D output
connector.

3. Depress .2 dB 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) Pogition 355D to first Attenuator
Dial Setting.

(bY Adjust OFFSET control for first
OFFSET dB Reading.

{c) Read accuracy error at 50 MHz
{center of trace) directly from CRT.
If the trace is below the center 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

Attenuator CFFSET dB Accuracy * Tolerance {dB)
Dial Setting Reading Error
0 +10.0 oy
10 - 0.0 fgg
20 -10.0 e
30 -20.0 o
40 -30,0 +£0.7
50 -40.0 +0.8
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-
uator Dial Settings of 10 thru 50.

NOTE

The following steps recheck
iow level calibration. The
LOW LEVEL TRIM potenti-
ometers compensate for
thermocouple junction voltage
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) Readjust CH A 1.OW LEVEL TRIM
potentiometer if necessary so that
trace is slightly below center grat-
icule line and exhibits only random
positive clipping.

(i} Rotate OFFSET control clockwise
for -50,0, as indicated on CFF-
SuT dB display.

(j) Reconnect RF detector to 355D.

{k) Position 355D attenuator dial to §C.

{m) Read and record accuracy error,

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

. . . h h 4 #. Perform Channel B low level calibration
input circuit may have changed. as follows:

() Rotate QFFSET counterclockwise i, Depress CHANNEL A CON 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.

Reconfigure and calibrate the test setup
for +16 dBm log amphifier accuracy test
as shown below, If testing at +16 dBm is
unnecessary {see NOTFE preceding step j,
paragraph 4-3), skip this step and the
one that follows; proceed to step ].

HE POWER AMPLIFIER ~7

E00 SWEEP GENERATOR POV}‘EH METER

S ]

POWER SUPPLY

SET £OH
20 Vdco

& 4B ATTENUATOR -
10 ¢8 ArrENUAmﬂ/ \

POWER SENSOR

i.

1. Set FREQUENCY RANGE ic CW FO
(664T(A)).

2. Set contreols for +6 dBm output.

3. Set controls for 0 dBm output.

4, Disconnect power sensor from 10 dB
attenuator.

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

§, Set FREQUENCY RANGE to F1 TO
F2 (6647(A)).

Perform +16 dBm log amplifier accu-
racy test for Channel A, then Channel B,
ag follows:

1. Depress CHANNEL A ON and CHAN-
NEL B ON pushbuttons {turn Channel
A on and Channel B off},

2. Move RF detector to front panel con-~
nector A,

5-24

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 MHrz (center of trace} directly
from CRT. If trace ig below the
center graticule line, the accuracy
error is + (positive); conversely, if
the trace ig zbove the center graticule
line, the error is - (negative).

5. Depregs 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 sbove), and at £18
dBm (subparagraph i above) should be
within £0. 4 dBm of each other.

{a} If the variation is greater than
+0. 4 dBm, the ocut-of-tolerance
condition is not caused by the
common A%B log shaper circuit
s0 the accuracy potentiometers
{R154 and R181}) will not correct
the probiem; the out-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-teolerance
condition occurs.} Repeat the
adjustment instructions in para-
graphs 5-4. 1; if the out~of~-toler-
ance condition still exists,
troubleshoot the applicable chan-
nel's input circuit.

1-560A-OMM



(o) If the variation is within 0.4 3.
dBm, but the reading(s) is out of
tolerance, tryv a different R¥

detector and take the measure-

ment again. [ the reading(s} is 4
still out of tolerance, proceed to :
step 2

[}

Construct & graph similar to that
shown in Figure 5-7. When the accu-
racy error reading at each Atfenuator
Dial Setting (Table 5-1)and at +16 dBm
is plotted onto the graph, the graph
will show the overall shape of the log
amplifier response curve. The two
accuracy potentiometers, R181 and
R154, do not adjust individual regponse
points; they adjust the overall shape
of the responge curve, Potentiometer
R181 {(offset) moves the curve up or
down and potentiometer R154 (gain)
alters the response curve's slope.

Take the accuracyerrordata recorded
in subparagraph e4, g4, or i and plot

it onto the graph constructed in step 2
above.

Determine whether R18lor Ri04 needs
to be adjusted. This determination is
accomplished as follows:

(a) If by moving the plot up or down
all of the response points can be
brought within the upper and
lower error limits (Figure 3-7),
adjust R181. Figure 5-5 des-
cribes the R181 adjusiment,

(b} If by changing the slope {(gain) of
the plot all of the response points
can be brought within the upper
and lower error limits, adjust
R154. Ag a point of fact, however,
it is very probable that if the re-
gponge curve's slope is incorrect,

+1. 4 e

1

+1.2

+1.0 f

+0.8

7 ,
UPPER ERROR LIMIT i : i

+0.6 L

+0. 4

+0.2

0.0 ; ’

ACCURACY ERROR {dB)

P

»i
' :‘
ER

ERRCR LIMIT

o

+20 +10 0 -10

-20 -30 -40 - 50

INPUT POWER {(dBm)

Figure 5-7. A&B Log Amplifier Response Graph
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itg offset will be incorrect also;
consequently, both R181 and R154
will require adjustment. Figure
5-4 describes the adjustment of
RI81 and Ri54,

Perform Channel R Power Accuracy test
as follows:

1. Disconnect RE detector from B and
move to R front panel connector.

2. Depress Channel B INPUT R.

Adjust OFFSET control for +10.0,
a8 indicated on OFFSET dB display.

[}

4. Insure .2 dB PER DIVISION push-
button is depressed,

5. Construct a chart similar to that
shown in Table 5-2.

8. Operate the chart in Table 5-2 asg
follows:

(a) Position 355D to first Attenuator
Dial Setting,

{b) Adjust OFFSET control for first
OFFSET dB Reading.

{c} Read accuracy error at 50 VFHz
{(center of trace) directly from
CRT. If the trace is below the
center graticule line, the accuracy

error e + {positivel; conversel,
if the 1+~ e is above the center
graticule line, the error is - {neg-
ative).

{d) Record the accuracy error in the
"Accuracy Error’ column of the
chart.

(e} Repeat steps (a} thra () for re-
maining Attenuator Dial Settings,

. I Channel R power accuracy readings

are clearly out of tolerance (refer to
paragraph 4-4), perform Channel R log
accuracy adjustments in the same man-
ner degcribed 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 (A8) PCB

ADJUSTMENTS

The adjustments required to calibraie the
GPIB interface PCB circuits are described

Table 5-2., Channel R Power Accuracy Chart
Attenuator OFFSET dB Accuracy * Tolerance (dB)
Dial Setting Reading Error
+0.6
-+ . -
0 10,0 0.5
+0. 6
10 - 0.0 0.5
20 -10.0 +0. 8
-0.5
+0.,7
30 -20.9 0.8
40 -30.0 0.7
*Tolerance arrived at through a statistical probability
formula - refer to paragraph 4-4. 1.
5-286 1-380A-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 contrelier,
and an oscilloscope. To calibrate the AS PCB,
proceed as follows:

a, Perform the GPIB checks in paragraph
4-3. 3.

bh. Gain access to the A6 PCB (paragraph
5-2). e,

Avoid contact with the

ground tab on VR2. This

tab is at 2 -18 Vdc poten-

tial. If the VR2 tab is £
shorted to ground, damage

to A6 components will

result.

¢. Turn on 560A power and program con-
troller to take data continuously from
Channel A; see program below.

16
£8
38
44
58
1)

GUTPUT 7as&;"AI"
ENTER 7@6; X .
DISP % g:
WAIT 50
G0 TO 18
END

HP 85 Program

wrt Fas«"AL"
red THE1 X
dzp »

waliy 58

at g @

B ORE 1 WL N

HP 9825A Program

d. Calibrate amplifier offset potentiometer

A6RS8 as follows:

1. Connect clip leads between test

1-5604~-0OMM

4.

points ABTPL2 and A6TP14 (Figure
5-11).

Connect oscilloscope to test point
ABTPE,

Set vertical sensitivity to 10 mV/
division; set horizontal time base to
10 ms/division.

Adjust ABRS for lowest voltage
point (maximum dip}.

Calibrate A/D converter offset potenti-
ometer ABRE as follows:

1.

Adjust ABRY so that the controller
display reads 00,01 dBm.

Calibrate +/- sign comparator reference
potentiometer AGR2S as follows:

1.

2,

3.

Connect oscilloscope to tegt points
AB8TP10,

Set vertical sensitivity to 2 volts/
division. '

Adjust A6R29 until a 0 to =+4V band
of noise appears on the oscilloscope,

Calibrate amplifier gain potentiometer
A6R41 as follows:

1.

Disconnect clip leads from test
points A6TP12 and A6TP14. Set
sweep generator output to +10.0 dBm.

Estimate absolute power reading to
the nearest .01 dBm as follows:

(a) Adjust Channel A OFFSET dB to
place the trace on top of the cen-
ter horizontal graticule line,

(b} Decrease OFFSET dB readout by

.1 dB, For example, if the OFF-

SET &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 dB's.

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 frace 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 .15dB h.
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.

(d)

Set attenuator to 30 dB.

Adjust OFFSET dBRE contirol 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 dB.

8. Adjust OFFSET dB control so trace
is on top of the center horizontal
graticule line { =+10.0 dBm).

9, Determine absolute power reading to
the nearest .01 dB using the method
listed in step 2.

10. Adjust A6R8 for a controller power
reading that is the same as the ab~
solute power reading determined in
step 9.

Calibrate -30 dBm comparator reference
potentiometer AG6R37 as follows:

1. Adjust OFFSET dB control for a
-30.0 dBm reading,

2. On sweep generator, manually adjust
RF cutput so trace is on top of the
560A's center horizontal graticule
line.

3, Connect oscilloscope to test point
ABTPI15.

4, Adjust A6R37 counterclockwise until
the oscilloscope shows a waveform
switching back and forth between
> +5V and 0V,

5. Adjust ABR3T clockwise until the
ogcilloscope shows a waveform at
>~ +5V, with local calibrate pulses
running across the screen.
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